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Foreword 

In the United States in 1997, 28800 new cases of malignant tumors of the kidney and 
renal pelvis were diagnosed along with 2100 new cases of malignant tumors of the 
ureter and other urinary organs, 7200 primary malignant tumors of the testis, and 
1300 primary malignant tumors of the penis and other genital organs. In large measure, 
surgery is the treatment of choice for these tumors, but radiation therapy is in­
creasingly recognized as having significant and important curative and palliative bene­
fits in each of these tumor sites. Surgery is the standard form of treatment for non­
metastatic renal cell carcinomas as well as for malignancies of the renal pelvis and 
ureter, with radical nephrectomy and radical uretectomy being employed. However, 
postoperative radiation therapy is of value for those patients who demonstrate evi­
dence of residual tumor following surgery, transection of tumor during surgery, or 
positive regional lymph node drainage. As regards the rare tumors that involve the 
female urethra, surgical resection is appropriate for those that are limited and local in 
character and amenable to partial ureterectomy. With tumors that are more advanced 
in character, however, local recurrence and lymphatic dissemination are significant 
problems, and treatmentby radiation therapy programs alone yield satisfactory control 
rates as well as limited recurrences and long-term survivors. 

For primary tumors involving the testis, the major approach to nonseminomatous 
tumors is surgical resection with postsurgical systemic chemotherapy. On the other 
hand, seminomas are best managed by surgical resection with orchiectomy and high 
cord ligation along with postoperative radiation therapy in the appropriate circum­
stances; this strategy produces significant survival figures in patients with seminomas. 

Tumors that involve the penis and the male urethra are difficult problems to tackle 
because of both the location and the pattern of local tumor spread. Generally, surgical 
management is the appropriate approach to the problem but when there is evidence of 
regional lymph node involvement, radiation therapy can be used with good results; 
certainly radiation therapy has the primary advantage of preserving the phallus intact. 

The current volume, Carcinoma of the Kidney and Testis, and Rare Urologic 
Malignancies. Innovation in Management, compiles all of the pertinent data with 
regard to epidemiology, workup, and treatment for these tumor types, presenting 
results relative to management; it also discusses basic research and clinical research 
into appropriate treatment regimens for each of these tumor sites. The authors of this 
volume stress the need for careful selection of cases for each treatment regimen, careful 
follow-up, and carefully carried out treatment programs. 
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Preface 

During the past decade, major advances have taken place in the diagnosis and manage­
ment of patients with carcinoma of the kidney and testicle. At the same time quality of 
life issues have reached a level of importance nearly equal to that of patient survival 
rates. It appears appropriate and relevant to summarize these important advances in 
the present volume. 

Renal cell carcinoma (RCC) is the predominant primary tumor of the kidney. It is 
an important and relatively common tumor. In the past decade in the United States 
there has been an approximate 20% increase in the incidence of RCC with a simultan­
eous major improvement in patient survival. This improvement in survival has pri­
marily been, due to major progress in the imaging modalities and better understanding 
of the natural history of this disease, permitting early diagnosis and timely application 
of appropriate surgical therapy. Radical nephrectomy remains the only effective 
therapy in the management of primary RCC, with newer surgical techniques such as 
partial nephrectomy becoming an important and widely recognized treatment in 
properly selected patients. RCC patients presenting with or relapsing with metastatic 
disease remain a major challenge to uro-oncology in spite of recent developments in 
immunotherapy and a possibility of applying gene therapy. Contemporary radio­
therapy has become an important palliative treatment in many RCC patients with 
metastasis. 

Testicular tumors are relatively small in number but important malignancies with an 
estimated 7600 patients expected to be diagnosed in the United States in 1998. In the 
past decade these tumors have shown a nearly 30% increase in incidence, which is most 
apparent in white males. The management of testicular tumors has become a success 
story through the use of surgery in combination with systemic chemotherapy. In the 
early 1960s in the United States, the 5-year survival of patients with testicular carci­
noma was less than 63% but it had increased to more than 95% by the early 1990s. This 
increase in survival was largely due to advances in chemotherapy. Current efforts in 
therapy for testicular tumors are directed towards improvement in quality of life of the 
treated patients who are expected to have survival rates similar to those of a matched 
group of males in the general population. The importance of these quality of life issues 
is reflected in the four chapters dedicated to this topic in this volume. 

The management of uncommon tumors of the genitourinary tract presents a special 
problem. Due to their rarity only major medical centers acquire the experience needed 
for the frequently complex management of these tumors. In view of the above the 
authors believe that patients with rare urologic malignancies should be referred for 
treatment to centers specializing in the management of genitourinary tumors. 



x Preface 

This work, together with the previously published two volumes including carcinoma 
of the prostate and bladder, attempts to present the state-of-the-art in the diagnosis and 
management of patients with genitourinary tumors. It is apparent that successful 
management of these tumors depends on the presence and frequent interaction of a 
multidisciplinary team of specialists dedicated to genitourinary carcinoma. This team 
of specialists should include: urologists, medical oncologists, radiation oncologists, 
diagnostic radiologists, pathologists, epidemiologists, geneticists, immunologists, 
molecular biologists, highly skilled technologists, and nursing staff. 
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1.1 
Introduction 

Kidney cancer is a relatively rare malignancy. In the 
United States, there are roughly 30000 new cases of 
kidney cancer each year, accounting for approxi­
mately 2% of all incident cancer cases diagnosed 
annually (PARKER et al. 1996). 

Renal cell carcinoma accounts for 80%-85% of 
all kidney cancers occurring in the United States 
(DEVESA et al. 1990). The remaining 15%-20% of 
kidney cancers are mostly cancers of the renal pelvis, 
which are anatomically and histologically distinct 
from renal cell carcinoma. The following description 
of international variations of renal cell carcinoma 
incidence is based on data given for kidney cancer 

M.C. Yu, PhD, Professor of Preventive Medicine, Department 
of Preventive Medicine, University of Southern California, 
Norris Comprehensive Cancer Center, 1441 Eastlake Avenue, 
Los Angeles, CA 90033-0800, USA 
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University of Southern California, Norris Comprehensive 
Cancer Center, 1441 Eastlake Avenue, Los Angeles, CA 90033-
0800, USA 
R.K. Ross, MD, Department of Preventive Medicine, Univer­
sity of Southern California, Norris Comprehensive Cancer 
Center, 1441 Eastlake Avenue, Los Angeles, CA 90033-0800, 
USA 

as a whole since these two distinct types of renal 
cancer are not reported separately in international 
comparisons. 

1.2 
Demographic Pattern 

1.2.1 
International Variation 

There is an approximately sixfold difference in inci­
dence of kidney cancer between high- and low-risk 
countries on a worldwide basis. Highest rates are 
found among Western Europeans and Scandina­
vians with age-standardized incidence rates of 
10-13/100000 in men and 5-7/100000 in women, re­
spectively. Lowest rates are found in Asian countries 
such as India and China, where age-standardized in­
cidence rates in men and women are 1-2/100000 and 
0.5-11100000, respectively (PARKIN et al. 1997). 

1.2.2 
U.S. Incidence 

Similar to many other cancers, renal cell carcinoma 
shows variation in incidence among the major 
racial-ethnic groups constituting the U.S. popula­
tion. Highest rates are observed among Hispanics, 
followed by African-Americans and non-Hispanic 
whites. Rates in Hispanics tend to be about 3%-7% 
higher than in African-Americans (depending on 
gender) whereas larger differences of about 10%-
20% are noted between African-Americans and 
non-Hispanic whites. Rates are substantially lower 
among Asians (including Chinese, Japanese, Filipi­
nos, and Koreans), being roughly half the rates in 
non-Asians (Table 1.1). Alaskan Natives and Native­
Americans have been reported to have particularly 
high rates of renal cell carcinoma (NUTTING et al. 
1993). The Native-Americans' high risk with respect 
to renal cell carcinoma may have contributed to 
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Table 1.1. Age-adjusted incidence rates (per 100000) for men 
and women by major racial-ethic groups, Los Angeles County, 
California, 1972-1995a 

Race-Ethnicity Males Females 

Rate No. Rate No. 

African-Americans 9.3 722 4.4 457 
Chinese 3.8 57 1.6 27 
Japanese 3.6 55 1.5 29 
Filipinos 4.9 65 2.2 32 
Koreans 4.0 29 2.2 19 
Non-Hispanic Whites 8.6 4789 3.7 2651 
Hispanics 9.5 981 4.7 618 

aBased on data from the Los Angeles County Cancer 
Surveillance Program/Surveillance Epidemiology and End 
Results (SEER) Cancer Ragistry; age adjustment according to 
the 1970 U.S. population. 

the observed high rates in Hispanics, many of 
whom have Mexican origins with Native-American 
admixture. 

1.2.3 
Sex and Age 

Renal cell carcinoma is a disease with a strong male 
dominance, which is present across all populations. 
Among U.S. populations, there is generally at least a 
twofold excess incidence in men relative to women 
(Table 1.1). 

Similar to most epithelial cancers, renal cell carci­
noma is strongly related to age. There is a linear 
relationship between age and renal cell carcinoma 
incidence when both variables are expressed in loga­
rithmic units (Fig. 1.1). The magnitude of the slope 
of this logarithmic age-incidence curve is approxi­
mately 4.5, which is relatively low compared to the 
steep slopes (magnitude of 9-10 or greater) associ­
ated with cancers such as prostate cancer. The age­
incidence pattern is similar across racial-ethnic 
groups and in both sexes. 

1.2.4 
Time Trends 

Renal cell carcinoma rates have increased in the 
United States over the past 25 years. Data from one 
large population-based cancer registry (the Los 
Angeles County Cancer Surveillance Program) active 
during this entire period are shown in Fig. 1.2. Rates 

M.C. Yu et al. 
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Fig. 1.1. Annual age-specific incidence rates of renal cell 
carcinoma in non-Hispanic whites in Los Angeles County, 
1972-1995 

increased by approximately 30%-40% from the early 
1970s through the mid- to late 1980s in non-Hispanic 
whites and more substantially in African-Americans 
in Los Angeles. These increases occurred in both 
men and women. This rate of increase has slowed 
and in non-Hispanic white males at least, may even 
have reversed in the past few years. 

1.2.5 
Social Class 

Some population-based cancer registries in the 
United States classify cases according to social class 
characteristics. This is achieved on a group rather 
than individual basis. Typically, census information 
on income andlor educational levels of residents in 
the neighborhoods where cancer patients reside is 
used to rank cancer cases into one of four or five 
social class groupings. In Los Angeles, for men there 
is no clear association between social class and risk 
of renal cell carcinoma. Men in the highest quintile 
have approximately the same risk as men in the 
lowest quintile. For women, there is a weak inverse 
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Table 1.2. Age-adjusted incidence rates (per 100000) in 
non-Hispanic white males and females by socioeconomic 
status (SES) groupings, Los Angeles County, California, 
1972-1995' 

SES grouping Males Females 

1 (High) 8.4 3.1 
2 8.6 3.8 
3 8.2 3.7 
4 8.2 3.7 
5 (Low) 8.4 3.8 

'Based on data from the Los Angeles County Cancer 
Surveillance Program/Surveillance Epidemiology and End 
Results (SEER) Cancer Registry; age adjustment according to 
the 1970 U.S. population. 

relationship (i.e., rates are slightly higher in the 
lower than in the upper quintiles) (Table 1.2). Since 
the best-studied major risk factors for renal cell car­
cinoma, including obesity, hypertension, and ciga­
rette smoking (see below), tend to be negatively 
related to social class, these data suggest that in men 
at least, other important, as yet unidentified risk fac­
tors for renal cell carcinoma must exist to explain 
these social class gradients. 

1.2.6 
Comparison with Bladder Cancer 

It is of some interest to compare the epidemiology 
of renal cell carcinoma with that of bladder cancer, 
since both sites share common exposure to the same 

urinary carcinogens. The etiology of bladder cancer 
is relatively well understood; cigarette smoking and 
occupational exposure to a class of chemical carcino­
gens known as arylamines are believed to account 
for as many as 60% of all bladder cancer cases diag­
nosed in the United States (Yu and Ross 1998). 
Bladder cancer is also a disease with a male predomi­
nance, with men having a threefold or greater risk 
than women in all major racial-ethnic groups in the 
United States. However, the racial-ethnic pattern of 
bladder cancer incidence in the United States is dra­
matically different from that of renal cell carcinoma. 
Non-Hispanic whites have the highest risk of bladder 
cancer (almost twice that of any other group), and 
African-Americans have . slightly higher rates than 
Hispanics. As with renal cell carcinoma, Asians have 
the lowest risk of bladder cancer among all racial­
ethnic groups in the United States (Yu and Ross 
1998). 

1.3 
Environmental Risk Factors 

1.3.1 
Cigarette Smoking 

Cigarette smoking in relation to renal cell carcinoma 
risk has been investigated in multiple case-control 
and cohort studies. All study results are consistent 
with a modest association between cigarette use and 
renal cell carcinoma risk (DOLL 1996). The overall 
evidence strongly supports cigarette smoking as a 
cause of renal cell carcinoma. 



6 M.C. Yu et al. 

Table 1.3. Cigarette smoking in relation to risk of renal cell carcinoma (adapted from YUAN et al. 1998a) 

Total Males Females 

Ca/Co OR (95% CI) Ca/Co OR (95% CI) Ca/Co OR (95% CI) 

Never 404/491 1.00 2231288 1.00 181/203 1.00 
Ever 800/713 1.35 (1.14, 1.60) 558/493 1.42 (1.14, 1.77) 242/220 1.23 (0.93, 1.64) 

Former smokers 463/450 1.24 (1.02, 1.50) 350/331 1.34 (1.05, 1.70) 113/119 1.07 (0.77, 1.49) 
No. of years since quitting 

20 1691177 1.15 (0.89, 1.50) 135/145 1.18 (0.86, 1.61) 34/32 1.19 (0.70, 2.02) 
10-19 135/l35 1.25 (0.94, 1.64) 98/99 1.26 (0.90, 1.76) 37/36 1.23 (0.74, 2.04) 
1-9 159/138 1.33 (1.02, 1.74) 117/87 1.64 (1.17, 2.29) 42/51 0.88 (0.56, 1.40) 

Current smokers 337/262 1.53 (1.23, 1.90) 208/162 1.58 (1.20, 2.08) 129/100 1.46 (1.03, 2.08) 
No. of cigarettes/day 

1-19 87/73 1.48 (1.04, 2.12) 45/38 1.58 (0.96, 2.58) 42/35 1.39 (0.83, 2.32) 
20-39 1831146 1.45 (1.11, 1.88) 114/92 1.46 (1.05, 2.03) 69/54 1.41 (0.91,2.22) 
40 67/43 1.90 (1.25, 2.90) 49/32 1.92 (1.17, 3.17) 18/ll 1.93 (0.88,4.23) 

Total no. of cigarettes smoked 
over lifetime (xl000) 

<117 239/237 1.22 (0.97, 1.53) 154/152 1.28 (0.96, 1.71) 85/85 1.13 (0.79, 1.62) 
117-<283 244/236 1.25 (0.99, 1.58) 172/171 1.27 (0.96, 1.69) 72/65 1.22 (0.82, 1.83) 
283 316/239 1.60 (1.28,2.01) 2311170 1.69 (1.29, 2.22) 85/69 1.43 (0.93, 2.18) 

Ca/Co, Number of cases/number of controls; OR, odds ratio; CI, confidence interval. 

Results of a large-scale, population-based case­
control study conducted in Los Angeles serve to 
illustrate selected details of the smoking/renal cell 
carcinoma relationship (YUAN et al. 1998a). Overall, 
ever smokers have a 35% increased risk relative to 
lifelong nonsmokers (Table 1.3). Cigarette smokers 
who quit the habit experience a reduced risk of renal 
cell carcinoma relative to current smokers, with in­
creasing magnitude in risk reduction as time inter­
val since smoking cessation increases. The average 
number of cigarettes smoked per day is proportional 
to risk, with an approximate twofold risk of renal cell 
carcinoma in 2 or more packs per day current smok­
ers relative to lifelong nonsmokers. Use of filtered (as 
opposed to nonfiltered) cigarettes and pattern of in­
halation do not seem to influence risk of renal cell 
carcinoma. There is little evidence that use of other 
tobacco products (such as cigar, pipe, chew tobacco, 
and snuff) elevates an individual's risk for renal cell 
carcinoma. For any given level of smoking, risks of 
renal cell carcinoma in men and women are remark­
ably similar. It is estimated that in Los Angeles, 17% 
(21 % in men and 11 % in women) of renal cell carci­
noma cases can be attributed to cigarette smoking 
(YUAN et al. 1998a). 

The mechanism by which cigarette smoking 
causes renal cell carcinoma is still unclear. Nonethe­
less, it is known that cigarette smokers excrete mu­
tagenic urine while nonsmokers do not (YAMASAKI 
and AMES 1977). Also, N-nitrosodimethylamine, a 
renal carcinogen in a number of animal species, is 

detected in cigarette smoke (International Agency 
for Research on Cancer 1986). 

It is of interest that the magnitude of increased 
risk for renal cell carcinoma associated with a given 
level of cigarette smoking is considerably less than 
that observed for cancer of the renal pelvis and 
ureter (Ross et al. 1989; McLAUGHLIN et al. 1992). 
The transitional cell urothelium of the renal pelvis 
and ureter is exposed to the same potential carcino­
gens in urine as the renal tubular cells which give rise 
to renal cell carcinoma. It appears that either the 
tubular cells are less sensitive to the tobacco carcino­
gens in urine or the exposure level of the target cells 
to these compounds is higher for the renal pelvis. 

1.3.2 
Iatrogenic Factors 

1.3.2.1 
Diuretics 

In 1986, Yu et al. first reported that use of diuretics 
might be related to risk of renal cell carcinoma, 
independent of history of hypertension. A number 
of subsequent case-control studies have noted 
similar findings (McLAUGHLIN et al. 1988; FINKLE 
et al. 1993; KREIGER et al. 1993; HIATT et al. 1994; 
WEINMANN et al. 1994). However, these earlier stud­
ies all possess one or more major design flaws that 
can impact on the validity of study findings, includ-
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ing crude assessment of medication history, inclu­
sion of proxy interviews, small sample size, and 
limited analysis to separate treatment effects from 
their indications. 

Two recent studies specifically designed to cir­
cumvent the methodological limitations of earlier 
studies have failed to confirm a role for diuretics in 
renal cell carcinoma development that is indepen­
dent of the medical condition (Le., hypertension) for 
which the drugs are prescribed. In a multicenter 
study involving 1732 cases of renal cell carcinoma 
and 2309 population controls, McLAUGHLIN et al. 
(1995) noted no association between diuretic use and 
cancer risk after adjustment for history ofhyperten­
sion and other confounding factors. In Los Angeles, 
YUAN et al. (1998b) conducted a population-based 
study involving 1204 patients with renal cell carci­
noma and an equal number of individually matched 
(by age, sex, and race) neighborhood controls. The 
investigators reported that: (1) among the relatively 
small number of individuals who had used diuretics 
for purposes other than treatment for hypertension, 
there was no increased cancer risk even for those 
with high lifetime cumulative doses; (2) among 
hypertensive subjects, cancer risk was unrelated 
to cumulative lifetime dose of diuretics; and (3) 
hypertensive subjects treated with diuretics and/or 
other antihypertensives exhibited risk levels for 
renal cell carcinoma quite comparable to those 
who had never been medically treated. YUAN et al. 
(1998b) concluded that hypertension per se, rather 
than its treatment, is the principal determinant of 
risk for renal cell carcinoma. 

1.3.2.2 
Nondiuretic Antihypertensives 

There is no a priori reason to suspect that 
nondiuretic antihypertensives (beta-blockers, 
central antiadrenergic agents, neuronal depleting 
agents, angiotensin-converting enzyme inhibitors, 
and vasodilators) are renal carcinogens. However, 
McLAUGHLIN et al. (1995) reported that long-term 
use (5 or more years) of these drugs was associated 
with a significant increase in risk of renal cell carci­
noma independent of a history of hypertension, al­
though no dose-response relationship was observed 
with cumulative dosage of any of the major classes of 
antihypertensives. HEATH et al. (1997) showed that 
use of antihypertensives was associated with a statis­
tically significant increase in risk of death from renal 
cell carcinoma among female participants of the 
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American Cancer Society Cohort Study. But the 
effects of antihypertensives and history of hyper ten­
sion could not be disentangled in this latter study 
and there was no dose-response relationship be­
tween cancer risk and either dosage or duration of 
use. In their recent case-control study of renal cell 
carcinoma in Los Angeles in which all commonly 
prescribed brand names of antihypertensives in the 
United States since the 1950s were explicitly asked 
about during the in-person interviews conducted 
with study subjects, YUAN et al. (1998b) detected 
no association between regular use of such drugs 
and renal cell carcinoma risk after adjustment 
for hypertension status. Therefore, the overall 
evidence does not support an etiologic link be­
tween antihypertensive use and renal cell carcinoma 
development. 

1.3.2.3 
Analgesics 

Chronic use of analgesics was first linked to the 
development of kidney cancer through a series of 
case reports which documented cancer of the renal 
pelvis occurring in heavy users of phenacetin 
(HULTENGREN et al. 1965; BENGTSSON et al. 1968; 
MAHONY et al. 1977). These uncontrolled observa­
tions were later confirmed by a number of case­
control studies conducted in diverse populations 
(MCCREDIE et al. 1982, 1986; McLAUGHLIN et al. 
1985; JENSEN et al. 1989; Ross et al.1989). Phenacetin 
has been absent from all drugs manufactured in the 
United States since 1987. 

A possible link between heavy use of analgesics 
and renal cell carcinoma was first suggested by 
Armstrong and co-workers in 1976 (ARMSTRONG 
et al. 1976). In that study, subjects reporting daily 
use of analgesics had a tenfold increase in risk 
of renal cell carcinoma relative to nonusers. A 
number of subsequent studies have substantiated 
that finding, implicating chronic use of phena­
cetin (McLAUGHLIN et al. 1985, 1992; MCCREDIE 
et al. 1986, 1988, 1995; KREIGER et al. 1993; 
MELLEMGAARD et al. 1994a), acetaminophen 
(MCCREDIE et al. 1993, 1995; DERBY and JICK, 1996) 
and aspirin (ASAL et al. 1988; PAGANINI-HILL et al. 
1989; MELLEMGAARD et al. 1994a) as risk factors for 
renal cell carcinoma, although the exposure-risk 
associations were much more modest. 

The recently completed population-based case­
control study in Los Angeles provides the most 
definitive results to date on the analgesic-renal cell 
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carcinoma relationship (GAGo-DoMINGUEZ et al., 
unpublished work). This study involved 1204 inci­
dent cases of renal cell carcinoma and an equal 
number of age-, sex-, and race-matched population 
controls. During in-person interviews, subjects were 
asked explicitly about use of common over-the­
counter and prescription brand name analgesics 
marketed in the United States since the 1950s. A pic­
ture album of the listed drugs was available to the 
respondents to aid in their recalls. For every pre­
scription analgesic named by the respondent, every 
attempt was made to validate its use from the pre­
scribing physician. Results of this validation effort 
indicate comparable degrees of recall accuracy be­
tween cancer cases and controls. GAGo-DOMINGUEZ 
et al. (unpublished work) reported an overall 60% 
increase in risk of renal cell carcinoma among regu­
lar users of analgesics, with increasing risk as level of 
intake increased. Each of the four major classes of 
analgesics - aspirin, nonsteroidal anti-inflammatory 
agents other than aspirin, acetaminophen, and 
phenacetin - was clearly shown to be independently 
related to risk of renal cell carcinoma. Interestingly, 
risks per unit of intake (in grams) were comparable 
across these four classes of formulations. There was 
no evidence of an increase in risk of renal cell carci­
noma among subjects who ingested one regular­
strength (Le., 325 mg) aspirin or less a day for 
cardiovascular health, a finding with obvious public 
health implications. 

There are experimental data in support of analge­
sics as renal carcinogens. Phenacetin is known to 
induce renal cell carcinoma in rodents (JOHANSSON 
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1981; NAKANISHI et al. 1982). Acetaminophen, a 
major metabolite of phenacetin in humans, can in­
duce renal proximal tubular necrosis in rodents 
(NEWTON et al. 1983; HART et al. 1991) and increase 
the incidence of renal cell carcinomas in rodents 
previously treated with a known renal carcinogen 
(TSUDA et al. 1984; KURATA et al. 1987). Aspirin and 
other non-steroidal anti-inflammatory agents are 
known to induce tubular necrosis (PLUMMER et al. 
1975; KARl et al. 1995) and renal cell carcinoma in 
rodents (KARl et al. 1995). 

1.3.2.4 
Amphetamines 

In 1986, Yu et al. first suggested that use of diet pills 
might be a risk factor for renal cell carcinoma. This 
association was recently confirmed in a large-scale 
case-control study in Los Angeles in which all pre­
scription and nonprescription diet pills commonly 
used in the United States since the 1950s were listed 
in the structured questionnaire administered in­
person to all study subjects. The investigators noted 
that the increased risk for renal cell carcinoma 
among users of diet pills was confined to those tak­
ing amphetamine-containing diet pills. There was an 
overall twofold risk in regular users of amphet­
amines relative to nonusers. This increase in risk 
of renal cell carcinoma was amphetamine dose­
dependent, and regardless of the reason for use 
(Table 1.4). However, only a small fraction (no more 
than 5%) of renal cell carcinoma cases in Los Angeles 

Table 1.4. Use of diet pills in relation to risk of renal cell carcinoma (adapted from YUAN 
et al. 1998b) 

Cases Controls OR (95%CI) 

Regular use of any diet pill 
No 1028 1094 1.0 
Yes 176 110 1.6 (1.2,2.1) 
Amphetamines only 89 47 2.0 (1.3, 2.9) 
Nonamphetamines only 57 49 1.1 (0.7, 1.7) 
Combined use 30 14 2.0 (0.96, 4.0) 

Regular use of amphetamine-containing diet pills 
No 1085 1143 1.0 
Yes 119 61 2.0 (1A, 2.8) 
Maximum weekly dose of amphetamine (mg) 

1-37.5 25 18 1.5 (0.7, 2.9) 
37.6-75.0 33 22 1.9 (1.04, 304) 
~75.1 55 18 2.6 (1.5,4.6) 

Reason for use 
Weight reduction 68 31 2.1 (1.3,3.3) 
Other 45 28 1.8 (1.1, 3.0) 

OR, odds ratio; CI, confidence interval. 
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County are possibly related to this putative renal 
carcinogen (YUAN et al. 1998b). 

In a multicenter study, MELLEMGAARD et al. 
(1995) also reported a statistically significant in­
crease in risk of renal cell carcinoma among amphet­
amine users, but with no evidence of increasing risk 
with increasing cumulative dose or duration of use. 
This lack of association with exposure indices in­
volving duration of use is not surprising. The usage 
pattern of diet pills typically is sporadic and inter­
mittent; thus, self-reported duration of use is likely 
to be inaccurate. 

1.3.3 
Obesity and Hypertension 

Multiple studies have noted that obese individuals 
are at a high risk of renal cell carcinoma (Yu et al. 
1986; MELLEMGAARD et al. 1995; CHOW et al. 1996; 
YUAN et al. 1998b). Numerous case-control and co­
hort studies also have reported that individuals with 
a history of hypertension experienced an increased 
risk of renal cell carcinoma (RAYNOR et al. 1981; 
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GROVE et al. 1991; KREIGER et al. 1993; HEATH et al. 
1997; YUAN et al. 1998b). 

Details of the relationships between obesity, hy­
pertension, and renal cell carcinoma have been pub­
lished recently, based on a large-scale, population­
based case-control study in Los Angeles (YUAN et al. 
1998b). Results of that study indicate comparable 
risk levels between men and women for any given 
level of exposure. There is increasing risk of renal 
cell carcinoma with increasing body mass index 
(defined as weight in kilograms divided by height 
in meters squared), a marker of obesity. Individuals 
whose usual body mass index is 30 or higher are over 
4 times as likely to develop renal cell carcinoma as 
compared to those whose body mass index is below 
22 (Table 1.5). A history of hypertension confers a 
twofold risk of renal cell carcinoma. This elevation in 
risk is independent of the time interval between the 
diagnoses of hypertension and renal cell carcinoma, 
thus dispelling the possibility that hypertension re­
sults from advanced renal disease. Risk of renal cell 
carcinoma in hypertensives who have received medi­
cal treatments is only modestly elevated compared 
with never-treated hypertensives (Table 1.6). Obesity 

Table 1.5. Relative body weight in relation to risk of renal cell carcinoma (adapted from YUAN et al. 1998b) 

Usual body mass Total Males Females 
index (kg/m2) 

Cases Controls OR (95% CI) Cases Controls OR (95% CI) Cases Controls OR (95% CI) 

<22 188 289 1.0 62 112 1.0 126 177 1.0 
22-<24 247 269 1.6 (1.3, 2.2) 152 179 1.7 (1.1,2.5) 95 90 1.7 (1.1, 2.5) 
24-<26 266 294 1.5 (1.2, 2.0) 200 229 1.6 (1.1,2.4) 66 65 1.5 (0.96,2.3) 
26-<28 164 170 1.7 (1.3,2.4) 129 128 2.0 (1.3, 3.1) 35 42 1.3 (0.7,2.2) 
28-<30 139 96 2.5 (1.8, 3.5) 107 76 2.7 (1.7,4.3) 32 20 2.3 (1.2, 4.2) 
~30 200 86 4.3 (3.0,6.1) 131 57 4.6 (2.9, 7.5) 69 29 4.0 (2.3, 7.0) 

OR, odds ratio; CI, confidence interval. 

Table 1.6. History of hypertension in relation to risk of renal cell carcinoma (adapted from YUAN et al. 1998b) 

Cases Controls OR (95% CI) 

No 669 875 1.0 
Yes 535 329 2.2 (1.8, 2.6) 
Number of years since first diagnosis 

<5 55 40 2.1 (1.3, 3.2) 
5-9 122 85 1.8 (1.4,2.5) 
10-19 188 96 2.6 (2.0, 3.4) 
20-29 97 62 2.2 (1.6, 3.2) 
~30 63 40 2.0 (1.3, 3.1) 
Unknown 10 6 1.8 (0.7, 5.2) 

Ever medically treated (by diuretics or antihypertensive drugs) 
No 98 74 1.7 (1.2, 2.3) 
Yes 437 255 2.3 (1.9,2.9) 

OR, odds ratio; CI, confidence interval. 
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Table 1.7. Relative body weight and history of hypertension in relation to risk of renal cell carcinoma (adapted from YUAN 

et al. 1998b) 

Usual body mass index (kglm2) No hypertension 

Cases Controls 

<22 135 236 
22-<24 157 211 
24-<26 165 212 
26-<28 72 104 
28-<30 60 63 
;?:30 80 49 

OR, odds ratio; CI, confidence interval. 

and hypertension are independently related to risk 
of renal cell carcinoma. Regardless of hypertension 
status, cancer risk increases with increasing usual 
body mass index. Similarly, irrespective of level of 
usual body mass index, individuals with a history of 
hypertension experience a twofold risk for renal cell 
carcinoma (Table 1.7). 

Diabetes and stroke have been reported to be 
positively related to renal cell carcinoma risk. The 
evidence indicates that these are indirect, noncausal 
associations, due to the close relations between the 
two medical conditions and obesity/hypertension 
(YUAN et al. 1998b). 

Experimental work in rodents has demonstrated 
that obesity and hypertension can lead to renal 
glomerulosclerosis and tubulointerstitial cell prolif­
eration (KEANE et al. 1993; MAl et al. 1993; 
O'DONNELL et al. 1993; ENG et al. 1994). None of 
these rodent models included tumor development 
as an outcome measurement. At the present, the 
relevance of these animal findings to human renal 
carcinogenesis is unclear. 

1.3.4 
Dietary Factors 

Relatively few epidemiologic studies have examined 
the role of diet in the development of renal cell carci­
noma. Nonetheless, there is suggestive evidence that 
a "Western" diet high in meat and low in vegetables 
and fruit promotes renal cell carcinoma develop­
ment (McLAUGHLIN et al. 1984,1992; FRASER et al. 
1990; TALAMINI et al. 1990; KREIGER et al. 1993; 
WOLK et al. 1996; YUAN et al. 1998c). In Los Angeles, 
YUAN et al. (l998c) found a strong inverse associa­
tion between intake of cruciferous vegetables and 
risk of renal cell carcinoma. In terms of nutrients, 

Hypertension 

OR (95% CI) Cases Controls OR (95% CI) 

1.0 53 53 1.8 (Ll, 2.8) 
1.5 (Ll, 2.1) 90 58 3.4 (2.2, 5.2) 
1.5 (Ll, 2.1) 101 82 2.3 (1.6, 3.4) 
1.5 (0.98, 2.2) 92 66 2.8 (1.9,4.3) 
1.8 (1.2, 2.9) 79 33 4.6 (2.9, 7.5) 
3.2 (2.0, 5.2) 120 37 7.0 (4.4,11.3) 

there were significant inverse associations of renal 
cell carcinoma risk with consumption of a variety 
of carotenoids including alpha-carotene, beta­
carotene, beta-cryptoxanthin, and lutein. Interest­
ingly, the investigators still observed a significant 
residual effect of cruciferous vegetables on renal 
cell carcinoma risk after adjustment for carotenoid 
intake, suggesting that other compounds present 
in cruciferous vegetables may protect against renal 
cell carcinoma. 

Experimental data have implicated cured meats 
as a possible risk factor for renal cell carcinoma in 
humans. Cured meats are potential sources of 
nitrosamines, which are known renal carcinogens in 
rodents (HAMILTON 1975). YUAN et al. (l998c) spe­
cifically tested this hypothesis in the Los Angeles­
based case-control study described above. No 
association was observed between cured meat intake 
and renal cell carcinoma risk. 

A fair number of epidemiologic studies have 
investigated the relationships between intakes of 
coffee, tea, and alcoholic beverages and renal cell 
carcinoma risk (WYNDER et al. 1974; ARMSTRONG et 
al. 1976; McLAUGHLIN et al. 1984; Yu et al. 1986; 
KREIGER et al. 1993; WOLK et al. 1996; YUAN et al. 
1998c). The overall evidence indicates a lack of asso­
ciation between intake of these beverages and the 
development of renal cell carcinoma. 

1.4 
Genetic Factors 

Several case-control studies have found that patients 
with renal cell carcinoma were more likely than 
control subjects to report having one or more first­
degree relatives with the same malignancy. Individu­
als with a family history of renal cell carcinoma are 
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more than twice as likely to develop renal cell carci­
noma than those without such a family history 
(McLAUGHLIN et al. 1984; MELLEMGAARD et al. 
1994b; SCHLEHOFER et al. 1996). 

von Hippel-Lindau disease is a hereditary cancer 
syndrome associated with germline mutations of the 
von Hippel-Lindau tumor suppressor gene that is 
located on the short arm of chromosome 3 (LATIF 
et al. 1993). The disease is characterized by a high 
frequency of tumor development in affected 
individuals, including renal cell carcinoma, 
pheochromocytomas, and hemangioblastomas of 
the retina and central nervous system (MELMON and 
ROSEN 1964; LAMIELL et al. 1989). The incidence 
of von Hippel-Lindau disease is rare, occurring in 
about one per 36000 live births in England (MAHER 
et al. 1991). Affected individuals carry an extremely 
high risk of developing renal cell carcinoma in their 
lifetimes, approaching 70% by age 60 years (MAHER 
et al. 1990). Somatic mutations of the von Hippel­
Lindau gene also have been detected in sporadic 
cases of renal cell carcinoma (FOSTER et al. 1994; 
GNARRRA et al. 1994; SHUIN et al. 1994). 

ZBAR et al. (1994) reported on another class of 
hereditary renal cell carcinoma. Nine members over 
three generations of this high-risk family developed 
papillary renal cell carcinoma, a histologic type of 
renal cell carcinoma that is found in only 10% 
of sporadic cases of renal cell carcinoma. Results of 
linkage analysis using multiple polymorphic mark­
ers on chromosome 3p were negative, and no 3p 
allele loss was detected in tumor tissues. 
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2.1 
Histogenesis and Classification 

Renal cell carcinomas (RCCs) are clinically, histo­
logically, and genetically a very heterogeneous group 
of tumors. This heterogeneity is a well-known com­
plicating factor in the diagnosis. The histogenesis of 
RCC was controversial for a long time, especially in 
terms of the the.sis originally expressed by Virchow 
and advocated by Grawitz that certain clear cell 
epithelial renal tumors are derived from ectopic 
adrenocortical elements (GRAWITZ 1883). This has 
led to the terms "hypernephroma," "Grawitz 
tumor," and "hypernephroid renal carcinoma." To-

T. ROSKAMS, MD, PhD, Professor, Department of Pathology, 
University Hospitals (K.U. Leuven), Minderbroederstraat 12, 
B-3000 Leuven, Belgium 
B. VAN DAMME, MD, PhD, Professor and Chairman, Depart­
ment of Pathology, University Hospitals (K.U. Leuven), 
Minderbroederstraat 12, B-3000 Leuven, Belgium 

day, preference is given to renal tubular histogenesis, 
mainly on the basis of animal experiments with car­
cinogens and observation of prestages and early 
stages of epithelial renal tumors in human kidneys 
(BANNAscH and ZERBAN 1990). 

The aim of histopathological classification is to 
use morphological criteria in order to recognize dis­
tinct entities which are prognostically and clinically 
significant. The current World Health Organization 
(WHO) classification subdivides renal tumors into 
adenomas, carcinomas, and others (MURPHY et 
al. 1994). Cytologically clear, granular, spindle, 
oncocytic, and mixed cell types are distinguished 
(MURPHY et al. 1994). This classification provides 
little insight into the oncogenesis, progression, and 
clinical behavior of these tumors (FLEMING 1993; 
KOVACS 1993; THoENEs et al. 1986; VAN DER HOUT 
et al. 1993). Based on new electron microscopic and 
histochemical observations, a more extended and 
refined classification was proposed by THOENES et 
al. in 1986. This group analyzed more than 1200 epi­
thelial renal tumors and suggested that the various 
subtypes of RCC are derived from different cells of 
origin in the different parts of the nephron collecting 
duct system (THoENEs et al. 1986) (Table 2.1). Five 
cell types are distinguished: (1) clear cell and (2) 
chromophil, both derived from the proximal tubule; 
(3) chromophobe and (4) oncocytic, derived from 
the intercalated cells of the cortical collecting duct; 
and (5) Bellini duct cell type derived from the princi­
pal cells of the medullary collecting duct. Of each 
basic type, an eosinophilic variant exists, which is 
characterized by a higher number of mitochondria. 
Dedifferentiation results in spindle/pleomorphic 
(sarcomatoid) variants of each basic type (except 
oncocytoma). The eosinophilic and spindle/ 
pleomorphic variants are often combined with the 
basic types. Three growth patterns are recognized: 
(1) compact, (2) tubulopapillary, and (3) cystic 
(THoENEs et al. 1986). In 1995, two new subtypes 
were introduced: neuroendocrine RCC and meta­
nephric adenoma (STORKEL and VAN DEN BERG 
1995). Although the new classification was based on 
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Table 2.1. Classification of renal cell tumors in relation to the nephron and its cell types 

Proximal tubule Distal tubule Connecting tubule Cortical medullary 
collecting duct 

Basic types 
Eosinophilic 

variants 
Sarcomatoid 

variants 

Clear cell RCC 
Clear cell RCC 

Clear cell RCC 

Chromophil RCC 
Chromophil RCC 

Chromophil RCC 

Chromophobe RCC 
Chromophobe RCC 

Chromophobe RCC 

Oncocytoma Bellini duct ca. 
Bellini duct ca. 

Bellinic duct ca. 

Table 2.2. Overview of different types of RCC and differential diagnostic criteria 

Clear cell RCC Chromophil RCC Chromophobe RCC Bellini duct ca. Oncocytoma 

Gross pathology Yellow Tan or brown Light brown White or gray Tan-brown 
Well circumscribed Well circumscribed Well circumscribed Irregular extensions Central stellate 

scar 
Necrosis, hemorrhage Necrosis, Necrosis Hemorrhage 

hemorrhage 
Cysts Multifocal, bilateral Solitary Centered in medulla Necrosis is rare 

Growth pattern Compact Papillary Compact Tubular Compactor 
insular 

Tubulocystic Tubulopapillary (tubular) (Papillary) Tubules often 
present 

Delicate fibrovascular Abundant loose or Edematous 
septa desmoplastic stroma 

stroma 
Cell type Clear (empty) cells Small cells with Pale, reticular Hobnail cells Eosinophilic 

(Eosinophilic granular scanty pale cytoplasm cytoplasm 
cells) cytoplasm Eosinophilic 

cytoplasm 
(Spindle cells) Large cells with Prominent cell 

abundant membrane& 
eosinophilic Perinuclear halo 
cytoplasm 

Immunohistochemical Cytokeratin + Cytokeratin + Cytokeratin + Ulex eUTopaeus + Cytokeratin + 
features Vimentin + (partly) Vimentin + (partly) Vimentin- Vimentin-

Ulex eUTopaeus - Ulex Europaeus -
Coli. iron droplike + Coli. iron 

droplike + 
Ultrastructural 

features 

morphological criteria, subsequent genetic studies 
have confirmed its validity by showing characteristic 
genetic abnormalities in each subtype; other genetic 
changes have been related to tumor progression 
(KOVACS 1993; VAN DEN BERG et al. 1993). 

After a discussion on the controversial diagnosis 
"adenoma," the following sections discuss each of 
the currently recognized subtypes of RCC (for an 
overview see Table 2.2). 

2.2 
Renal Adenoma 

The differential diagnosis between renal cell 
adenomas and carcinomas has been a matter of con-

Ulex EUTopaeus - Coli. iron 
Colloidal iron ++ weakly + 
(reticular) 
Vesicles Numerous 
Plus Numerous mitochondria 

mitochondria in 
eosinophilic 
variant 

troversy for decades. Discovery of small cortical le­
sions at autopsy might suggest that these lesions lack 
the capacity to develop into clinical cancer. However, 
small examples of each of the currently recognized 
subtypes of RCC are found in surgical and autopsy 
specimens (EBLE and WARFEL 1991). Conversely, no 
histological pattern found among the small cortical 
tumors has no counterpart in clinical cancer. For a 
long time, BELL'S rule (1950) was followed: a lesion 
<3 cm was regarded as adenoma, a lesion >3 cm as 
carcinoma (BELL 1950). Since incidental discovery of 
small renal tumors by ultrasonography and com­
puted tomography conducted for other disorders is 
increasing, a definition of renal adenoma based on 
the size of the tumor is unreliable (DAL BIANCO et al. 
1988). The new WHO classification proposed the fol-
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lowing rules: (1) adenoma: nuclear grade 1 tumor 
<1 cm diameter; (2) carcinoma: grade 1 tumor >3cm 
diameter and every grade 2, 3, or 4 tumor; (3) grade 
1 tumors of 1-3 cm diameter are considered of dubi­
ous malignancy (MURPHY et al. 1994). Presently, 
there are no studies showing that tumors < 1 cm in 
diameter can be safely left in place and that they will 
not progress and grow, particularly if they are of the 
clear cell type. So caution has to be taken and it 
seems appropriate to follow patients with inciden­
tally found small tumors very closely or to perform a 
local resection. 

2.3 
Clear Cell Renal Cell Carcinoma 

Clear cell RCC is the most common type of RCC, 
accounting for 70% of the cases in surgical series. 

2.3.1 
Gross Pathology 

The typical macroscopic appearance of clear cell 
RCC is a solid, yellow-light orange tumor, often 
lobulated and bulging above the cut surface. Usually 
these neoplasms are surrounded by a pseudocapsule, 
but sometimes they diffusely infiltrate and replace 
the kidney. Pale areas of necrosis and darker areas 
of hemorrhage are frequently seen, giving the tumor 
a mottled aspect. Sarcomatoid (dedifferentiated) 
areas are pale and firm. Cysts are common and rarely 
the tumor is nearly completely cystic (HARTMAN et 
al. 1986; MURAD et al. 1991). The cysts usually have a 
smooth surface. Occasionally, clear cell RCC arises 
in a preexisting simple cyst. A cystic appearance can 
also be the result of necrosis and degeneration. 
Multicentric tumors in the same kidney appear in 
approximately 13% of cases of clear cell RCC 
(CHENG et al. 1991), particularly in association with 
von Hippel-Lindau disease (SEIZINGER et al. 1988) 
and with acquired cystic disease in chronically dia­
lyzed patients (HUGHSON et al. 1980). Bilateral clear 
cell RCC is rarely seen, usually occurring in associa­
tion with von Hippel-Lindau disease (SEIZINGER 
et al. 1988). 

2.3.2 
Microscopic Pathology 

As already stated in the introduction, clear cell RCCs 
originate from the proximal tubule. This was first 
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Fig. 2.1. Clear cell RCC composed of clear (empty) cells (left) 
and eosinophilic granular cells (right), organized in broad 
trabeculae, separated by delicate fibrovascular septa (solid 
pattern). Hematoxylin-eosin, original magnification x200 

indicated in 1960 by the findings of OBERLING et al. 
that these tumors exhibit apical brush borders of 
microvilli, pinocytotic vesicles, and a glycocalyx-like 
matrix. Subsequent immunohistochemical studies 
have supported the proximal tubule ongm 
(THOENES et al. 1990): clear cell RCCs typically 
express cytokeratin and vimentin, which are also 
present in the normal proximal tubule. 

Clear cell RCC is composed of cells with abundant 
clear cytoplasm due to lipid (visualized with oil red 0 
stain on frozen sections) and/or glycogen (visualized 
on PAS stain) storage. Although this feature has 
given the tumor its name, it is common for tumor 
cells to exhibit a more eosinophilic, granular cyto­
plasm, especially in areas of necrosis or bleeding. 
Sometimes, tumor areas consist almost entirely of 
eosinophilic granular cells, which by no means con­
tradicts the diagnosis of the clear cell variant of RCC. 
The eosinophilic appearance of the cytoplasm is due 
to the presence of a large number of mitochondria. 

Clear cell RCC can have several architectural pat­
terns, which commonly occur in combination. Most 
often, the tumor cells are organized in broad sheets 
and trabeculae, separated by delicate fibrovascular 
septa (compact, solid, or alveolar pattern) (Fig. 2.1). 
The pattern of thin-walled blood vessels is striking 
and diagnostically valuable. Tumor cells can also be 
arranged in more or less dilated tubular structures, 
merging with the cystic pattern. Small tubular struc­
tures are usually empty, while larger dilated tubules 
or cysts often contain eosinophilic fluid or blood. In 
poorly differentiated tumors, sarcomatoid areas can 
be seen, in which the tumor cells become spindled 
and have a more or less bundled growth pattern. If a 
tumor seems entirely sarcomatoid, extensive sam-
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Table 2.3. Fuhrman nuclear grading system 

Grade 

Grade 1 

Grade 2 

Grade 3 

Grade 4 

Characteristics 

Round, uniform nuclei; ±10Jlm in diameter 
with minute or absent nucleoli 
Slightly irregular nuclear contours; ±15Jlm in 
diameter; nucleoli visible at 400 x 
Moderately to markedly irregular nuclear 
contours; ±20Jlm in diameter; large nucleoli, 
visible at 100 x 
Nuclei similar to those of grade 3, but also 
multilobular or multiple nuclei or bizarre 
nuclei and heavy clumps of chromatin 

pling should be carried out in the search for 
epithelial areas. 

Degenerative changes - necrosis, hemorrhage, 
edema, fibrosis, hemosiderin, cholesterol clefts, and 
calcification - are common in tumors of any archi­
tectural pattern. 

In cases of clear cell RCC the nuclei are usually 
spherical and centrally located, ranging from small 
and hyperchromatic without visible nucleoli to large 
and pleomorphic with prominent nucleoli. Based on 
the size and contour of the nuclei and on the con­
spicuousness of the nucleoli, the FUHRMAN nuclear 
grading system has been developed (FUHRMAN et al. 
1982) (Table 2.3) and has been shown to correlate 
well with survival (MEDEIROS et al. 1988). 

2.4 
Chromophil Renal Cell Carcinoma 

The second most common carcinoma arising from 
the renal tubular epithelium is chromophil RCC, also 
called papillary RCC because of the predominant 
papillary growth pattern. Chromophil RCC accounts 
for 10%-15% of RCCs in large clinical series (EBLE 
1996). 

There is considerable immunohistochemical evi­
dence that chromophil RCCs originate in the proxi­
mal tubules (STORKEL 1993; STORKEL and JACOBI 
1989). However, other studies have shown that 
papillary RCCs express markers of both proximal 
and distal tubular epithelium (HUGHSON et al. 1993). 
A recent study in a series of 105 chromophil RCCs 
showed a variable expression of cytokeratin 7 
(DELAHUNT and EBLE 1997), which is also present in 
normal renal distal tubule and collecting duct epi­
thelium, but not in the proximal tubule (GATALICA 

T. Roskams and B. Van Damme 

et al. 1995), and vimentin, which is present in the 
normal proximal tubule, but not in the distal tubule. 

2.4.1 
Gross Pathology 

Chromophil RCC is well circumscribed, with fre­
quent cystic change, hemorrhage, and necrosis. 
Hemorrhage and necrosis may be extensive, causing 
the tumor to appear hypovascular on angiography 
(MANCILLA-JIMENEZ et al. 1976). Size is highlyvari­
able and many tumors are large. Calcifications and 
psammoma bodies are more often seen in chro­
mophil RCC than in other subtypes. Multifocality 
and bilaterality are also prominent features in chro­
mophil RCCs (AMIN et al. 1997; KOVACS and 
KOVACS 1993). 

2.4.2 
Microscopic Pathology 

The large majority of chromophil RCCs have a pap­
illary or tubulopapillary architecture (AMIN et al. 
1997; DELAHUNT .and EBLE 1997; THOENES et al. 
1990) (Fig. 2.2). The remainder have a "compact" or 
"trabecular" pattern. In our experience and also that 
of others (AMIN et al. 1997), a compact pattern is 
mostly the result of tight packing of papillae, while a 
trabecular pattern results from long parallel arrays 
of papillae; if one pays special attention, the fibrovas­
cular cores of the papillae can still be recognized in 
these "other" growth patterns. Papillary cores can be 
extended by edema, giving a false impression of cysts 
on low magnification (DELAHUNT and EBLE 1997). 

There are three variants of chromophil RCC: (1) 
basophilic (Fig. 2.2a), (2) eosinophilic (Fig. 2.2b), 
and (3) intermediate. The basophilic variant consists 
of papillae with a fibrovascular core, covered with a 
single layer of small epithelial cells with scanty pale 
or clear cytoplasm. The basophilic appearance is due 
to the small volume of the cytoplasm and, accord­
ingly, the relatively high nuclear/cytoplasmic ratio. 
The nuclei show a low to medium degree of pleomor­
phism and usually inconspicuous nucleoli (Furhman 
grades I and II; grade III is rare). Accumulations of 
foamy macrophages that fill and extend the papillary 
cores are common in the basophilic variant 
(DELAHUNT and EBLE 1997). If tubules are present, 
they are lined by similar cells and often result from 
cross-sectioning of papillae. The eosinophilic variant 
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Fig. 2.2 a,b. Chromophil RRC. a Basophilic variant. Papillary 
structures are lined by a single layer of small epithelial cells. 
The nuclei show a low degree of pleomorphism. b Eosino­
philic variant. Papillae are covered by large cells with abun-

is composed of papillae, covered by epithelial cells 
with abundant eosinophilic cytoplasm, arranged in 
a pseudo stratified or irregularly stratified manner. 
Areas with clear cells may be prominent (AMIN et al. 
1997). Nuclei show predominantly medium- to high­
grade nuclear pleomorphism (Fuhrman grades II, 
III, and IV; grade I is rare). Foamy macrophages in 
the papillary cores are rarely seen in the eosinophilic 
variant (DELAHUNT and EBLE 1997). Mitotic figures 
are rare in both variants, while tumor-related in­
flammation is a prominent feature. Sarcomatoid 
dedifferentiation occurs occasionally, at a rate not 
much different from that of other types of RCC 
(DELAHUNT and EBLE 1997). 

2.5 
Chromophobe Renal Cell Carcinoma 

Chromophobe RCC was discovered by BANNASCH in 
experimentally induced tumors in rats in 1974 
(BANNASCH et al. 1974); THoENEs et al. described the 
first cases in humans in 1985 (THoENEs et al. 1985). 
This tumor represents approximately 4%-5% of 
neoplasms of the renal tubular epithelium in surgical 
series (CROTTY et al. 1995; DELoNG et al. 1996; 
DURHAM et al. 1996; THoENEs et al. 1986). The tu­
mor cells are characterized by numerous cytoplas­
mic vesicles on electron microscopic examination: 
these vesicles are characteristic and define the entity 
(BONSIB and LAGER 1990; THoENEs et al. 1988). The 
vesicles resemble vesicles seen in the intercalated 
cells of the collecting duct (BONSIB and LAGER 1990; 
STORKEL et al. 1989; THoENEs et al. 1988). 
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dant eosinophilic cytoplasm. Nuclear pleomorphism is more 
prominent. In the center of the figure, foamy macro phages are 
present in the core of the papillary structures. Hematoxylin­
eosin, original magnification x200 

2.5.1 
Gross Pathology 

Chromophobe RCCs vary in size from less than 2 cm 
to more than 20cm. The tumors are typically soli­
tary, circumscribed, globular, and solid. The cut sur­
face is characteristically beige to light brown, but 
may be yellow or gray-white. Foci of hemorrhage or 
necrosis are rare. 

2.5.2 
Microscopic Pathology 

Most tumors have a solid growth pattern, but tubular 
areas may be present. The nuclei are central or 
slightly eccentrie, and may be either low or high 
grade. Mitotic figures are rare, but can be detected in 
the majority of cases. Two histological variants are 
recognized: typical and eosinophilic. In the typical 
variant, the cells have a voluminous, pale (but not 
clear) reticular cytoplasm (Fig. 2.3). The cytoplasm is 
condensed at the periphery of the cell, accentuating 
the cell boundaries. The typical variant may be 
mistaken for clear cell RCC. In clear cell RCC, how­
ever, the transparency of the cytoplasm is due to 
dissolution of glycogen and lipid from the cells 
during tissue processing. The transparency of cyto­
plasm in chromophobe cell carcinoma is chiefly due 
to the accumulation of membranous microvesicles 
(THoENEs et al. 1988). In the eosinophilic variant, the 
cytoplasm is markedly eosinophilic and finely 
granular. The cytoplasm surrounding the nucleus 
may be pale, creating a halo. Ultrastructurally, nu-
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Fig. 2.3. Chromophobe RCC. Solid growth pattern. Cells with 
voluminous pale, reticular cytoplasm and prominent cell bor­
ders are intermingled with smaller cells with eosinophilic cy­
toplasm. A perinuclear halo can also be recognized (upper left 
corner). Hematoxylin-eosin, original magnification x400 

merous mitochondria are mixed with the cytoplas­
mic vesicles. Mixtures of the two cell types are not 
uncommon. The tumor cells are arranged in trabe­
culae, with the pale cells often showing an affinity for 
the periphery, where they are juxtaposed to the vas­
cular septa. The cells in the center of the trabeculae 
have more granularity with perinuclear clearing. It is 
imperative to pay attention to the diffuse growth 
pattern with a variable yet often unique interplay of 
the two distinct cell types (DURHAM et al. 1996). 

The eosinophilic variant may be difficult to dis­
tinguish from eosinophilic chromophil RCC and 
oncocytoma (BONSIB and LAGER 1990; THOENES 
et al. 1986; THOENES et al. 1988). This differential 
diagnosis is highly significant given the different 
implications for the expected clinical course of the 
disease (benign versus malignant). Some authors 
suggest that most (if not all) published cases of "ma­
lignant" oncocytoma of the kidney actually repre­
sent misdiagnosed chromophobe RCC (BONSIB and 
LAGER 1990; KOVACS 1993; THOENES et al. 1986). 

Hale's colloidal iron stain is diagnostically most 
helpful and stains the cytoplasm of chromophobe 
cells a vivid blue with a reticular pattern (DELONG et 
al. 1996). Also PAS staining reveals strong positivity 
in a reticular pattern; staining is abolished by dia­
stase predigestion (DELONG et al. 1996). Some degree 
of Hale's colloidal iron reactivity can be seen in 
other types of tumors, although the pattern of reac­
tivity is distinctly different (DELONG et al. 1996). In 
oncocytoma, there is faint, diffuse positivity without 
the reticular pattern. In clear cell and eosinophilic 
chromophil RCCs, reactivity is scattered and 
drop like, frequently corresponding to hemosiderin 
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deposits. A reticular pattern is not observed. 
Immunohistochemically, chromophobe RCCs 
cannot be distinguished from other tumors. Chro­
mophobe RCCs are typically positive for cytokeratin 
and epithelial membrane antigen and negative for 
vimentin (DELONG et al. 1996; STORKEL et al. 1989). 
Interestingly, chromophobe RCC shows an unusual 
reactivity pattern for cytokeratin, with scattered 
strongly positive cells among negative cells (DELONG 
et al. 1996; STORKEL et al. 1989). This pattern is not 
seen in the other types ofRCC. Vimentin immunore­
activity is helpful in the differential diagnosis with 
clear cell RCC, since all chromophobe RCCs are 
negative and some clear cell RCCs are positive. 
Oncocytoma is also typically negative for vimentin. 
The most characteristic feature of chromophobe 
RCCs is the presence of abundant cytoplasmic 
microvesicles (150-300nm) on ultrastructural ex­
amination. In the eosinophilic variant, these vesicles 
are admixed with large numbers of mitochondria, 
which can again lead to confusion with oncocytoma 
(BONSIB and LAGER 1990; DELONG et al. 1996; 
THOENES et al. 1985, 1988). BONSIB and LAGER 
(1990) have shown that the vesicles disintegrate in 
routine processing for paraffin embedding, so it is 
crucial that tissue for electron microscopy be prima­
rily fixed in glutaraldehyde. 

2.6 
Collecting Duct Carcinoma 
(Bellini Duct Carcinoma) 

The collecting ducts begin in the renal cortex and 
descend through the medulla to the renal papillae. 
The short segments just above the papillary orifices 
are called Bellini's ducts. There is evidence that the 
intercalated cells of the collecting duct may be the 
origin of chromophobe RCC (STORKEL et al. 1989) 
and renal oncocytoma (STORKEL et al. 1988). In ad­
dition, a heterogeneous group of tumors with a pre­
sumed collecting duct origin has been described 
(AIZAWA et al. 1987; FLEMING and LEWI 1986; 
KENNEDY et al. 1990; RUMPELT et al. 1991), repre­
senting about 2% of renal neoplasms. 

2.6.1 
Gross Pathology 

The tumor mass is usually localized in the renal me­
dulla, often with irregular extensions into the adja­
cent renal cortex and hilar structures and with 
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distortion of the pelvicalyceal system (FLEMING and 
LEWI 1986; KENNEDY et al. 1990). The tumors are 
generally firm and white or gray. 

2.6.2 
Microscopic Pathology 

Collecting duct carcinoma has features of both 
adenocarcinoma and urothelial carcinoma (EBLE 
1990; RUMPELT et al. 1991). The tumors consist of 
anastomosing tubules, cords, and nests in an abun­
dant, loose, or desmoplastic stroma (Fig. 2.4). The 
cells have small or moderate amounts of cytoplasm 
and often pleomorphic nuclei, oriented towards the 
lumen of tubules. This "hobnail" appearance is a 
useful feature since it is rarely found in other types of 
RCC and is not found in urothelial carcinoma. In 
some reported cases, a papillary architecture pre­
dominates, giving rise to a differential diagnostic 
problem with chromophil RCC (AIZAWA et al. 1987; 
KENNEDY et al. 1990). Occasionally, atypical cells 
are found in adjacent distal tubules or collecting 
ducts, providing a clue to the collecting duct origin 
of the tumor (KENNEDY et al. 1990). Sarcomatoid 
dedifferentiation has been reported (BAER et al. 
1993). 

Ulex europaeus lectin is the best marker for col­
lecting duct carcinoma: all presently reported cases 
are strongly immunoreactive, while other types of 
RCC are consistently negative (DELAHUNT and EBLE 
1997; RUMPELT et al. 1991). The majority of cases are 
immunoreactive for vimentin (KENNEDY et al. 1990). 

Fig. 2.4. Collecting duct carcinoma (Bellini duct carcinoma) 
consisting of irregular tubular structures, lined by atypical 
cells with pleomorphic nuclei (hobnail cells). The tumor infil­
trates the cortex, in between preexisting glomeruli. PAS after 
<x-amylase digestion, original magnification x 100 
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Intraluminal mucin production staining positive on 
PAS and mucicarmine stain is also a feature of col­
lecting duct carcinoma. 

2.7 
Renal Oncocytoma 

In 1976 KLEIN and V ALENSI drew attention to renal 
oncocytoma as a renal tumor previously classified 
as granular cell RCC, but having a benign course 
(KLEIN and V ALENSI 1976). Renal oncocytoma ac­
counts for approximately 5% of renal neoplasms. 
There is evidence that they originate from interca­
lated cells of the collecting duct (STORKEL et al. 
1988). 

2.7.1 
Gross Pathology 

Renal oncocytomas are usually well circumscribed, 
solid, and tan-brown. Larger tumors tend to have a 
central stellate scar. Foci of hemorrhage are fre­
quent, but necrosis is unusual and often related to 
concurrent conditions such as vasculitis, sickle cell 
anemia, or sepsis (DAVIS et al. 1991). Bilaterality or 
multicentricity occurs. Rarely, large numbers of 
small oncocytomas are present in the cortices of both 
kidneys, a condition referred to as oncocytomatosis 
(WARFEL and EBLE 1982). 

2.7.2 
Microscopic Pathology 

The tumor consists of cells with abundant granular 
eosinophilic cytoplasm; cells with clear cytoplasm 
are not present. The nuclei are generally low grade 
(nuclear grade I or II) and uniform, but focal areas 
may have marked nuclear atypia. However, the pres­
ence of nuclei with features of nuclear grade IV in an 
apparent oncocytoma strongly suggests that the tu­
mor is a carcinoma. Mitotic activity is not seen, and 
foci of necrosis are uncommon. The cells are usually 
arranged either in diffuse sheets or as cellular islands 
in a background of loose edematous connective 
tissue (archipelagic architecture) (Fig. 2.5). Tubules, 
often mildly dilated, are also common. Ultrastruc­
turally, the cytoplasm is filled with mitochondria 
rich in cristae, and other organelles are scant. 
Microvilli are sparse and completely formed brush 
borders are usually absent (EBLE and HULL 1984). 
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Fig. 2.S. Renal oncocytoma. Islands of cells with eosinophilic 
cytoplasm in a background of loose edematous connective 
tissue. Hematoxylin-eosin, original magnification x100 

Microscopic vascular invasion and microscopic ex­
tension into perirenal fat is seen in 5%-10% of cases 
and appears to have no adverse effect (DAVIS et al. 
1991); however, more cases need to be studied to 
confirm this. Features that are impermissible in 
(benign) renal oncocytoma and which imply the di­
agnosis of (malignant) carcinoma are gross vascular 
invasion or gross extension into perirenal fat, pres­
ence of clear cells or spindle cells, papillary architec­
ture, and presence of mitotic figures. The main 
differential diagnostic problem is the eosinophilic 
variant of chromophobic RCC: in the latter, a col­
loidal iron stain is positive and the typical 
chromophobe-type vesicles are seen by electron 
microscopy. 

2.8 
Neuroendocrine Tumors of the Kidney 

Neuroendocrine tumors of the kidney range from 
carcinoid tumors to small cell carcinomas and are 
extremely rare (EBLE 1990). 

2.8.1 
Gross Pathology 

Carcinoid tumors are often well circumscribed and 
consist of red or tan-colored tissue with areas of 
necrosis and hemorrhage. Small cell carcinomas are 
large and often show invasion of local structures 
(EBLE 1990). 

T. Roskams and B. Van Damme 

2.8.2 
Microscopic Pathology 

The histological appearance of both carcinoid 
and small cell carcinoma is identical to that of 
their counterparts in other organs. Ultrastructurally, 
neurosecretory granules are present and immuno­
histochemically, they are immunoreactive for cyto­
keratin, chromogranin, neuron-specific enolase, and 
other neuroendocrine markers. 
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3.1 
Introduction 

The classification of renal cell carcinomas is still a 
matter of debate. The W orId Health Organization 
(WHO) nomenclature subdivided renal tumors into 
adenomas, carcinomas (with and without papillary 
growth pattern), and others (MURPHY et al. 1994). A 
new refined classification of renal cell tumors was 
suggested by THOENES et al. (1986), based not on the 
growth pattern but on the cell type from which they 
are derived in different parts of the tubules. Five 
basic tumor cell types can thus be distinguished: 
clear and chromophilic cells derived from the prox­
imal tubules; chromophobe and oncocytic cells 
derived from the cortical connecting tubules and 
Bellini duct cells derived from the medullary 
connecting duct. Variants can be assigned to all 
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these basic cells, resulting from an accumulation of 
mitochondria (eosinophilic variants). An ultimate 
form of dedifferentiation may occur when spindle 
cells (sarcomatoid transformation) are present in a 
smaller or greater part of a tumor together with any 
of the basic cell subtypes (carcinomatous area). In 
1995, two new subtypes were introduced, neuro­
endocrine renal cell carcinoma and metanephric ad­
enomas (STORKEL and VAN DEN BERG 1995). 

Specific genomic changes mark the majority of 
each morphological subtype, and other changes have 
been related to tumor progression (KOVACS 1993; 
VAN DEN BERG et al. 1993). 

3.2 
Renal Cell Carcinoma 
of the Clear Cell Type 

3.2.1 
Cytogenetics 

A pivotal finding leading to the recognition of 
the target region 3p, important in the histogene­
sis of clear cell renal cell carcinoma (RCC), has 
been the identification of families carrying a consti­
tutional translocation involving the 3p region, i.e., 
t(3;8)(pI4.2;q24.1) and t(3;6)(p13;q25), in which an 
unusual number of members have developed 
a clear cell RCC (COHEN et al. 1979; KOVACS et al. 
1989). 

Since the first observation of involvement of 
chromosome 3 in RCC in a series of cell lines as well 
as in primary renal tumors, reported by WANG et al. 
(1983), loss of the short arm (p) of chromosome 3 
has frequently been observed in sporadic clear cell 
type/nonpapillary RCC, mostly as the sole chromo­
some change. This partial monosomy 3p can occur 
via at least three different mechanisms: (1) as a dele­
tion, terminal or interstitial; (2) as an unbalanced 
translocation between the 3p region and another 
chromosome, the long arm (q) of chromosome 5 
being a preferential partner; (3) as a result of loss of 
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deletion or the shOrt arm or chrorno.ome 3 
Fig. 3.1. Partial karyotypes from six 
different clear cell RCCs, showing dif­
ferent deletions of the short arm of 
chromosome 3 (arrowheads) 
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row). Arrowheads point to secondary 
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one chromosome 3 material, 3pter 3ql1-12 or 3pter 
3q21 being deleted with a concomitant translocation 
of the remaining part of the long arm of chromo­
some 3 (Figs. 3.1-3.3). 

The region of chromosome 3p most frequently 
lost varies from p 11.2 to pter with a clustering of 
breakpoints at 3p 14.2, which is the locus of fragile 
site FRA 3B (SUTHERLAND and HECHT 1985). 

Besides a 3p abnormality, other recurrent chro­
mosome aberrations can be observed in clear cell 
RCC, which seem to be associated with tumor 
progression. Among the numerical changes, mono­
somies of chromosomes 8, 9, 13, and 14 and triso­
mies of chromosomes 12 and 20 are the most 
frequent anomalies observed. Also nonrandom 
structural changes involving 5q, 6q, 8p, 10q and 14q 
have been described (KALBLE and KOVACS 1994). 

" 22 

Most of the bilateral solitary RCCs are of the clear 
cell type, and cyIogenetic investigations have shown 
that the abnormal karyotype of the tumor of one 
kidney is usually different from that of the other 
(DAL CrN et al. 1996). 

3.2.2 
Molecular Aspects 

From the findings in two families with hereditary 
clear cell RCC exhibiting a constitutional transloca­
tion involving 3p, i.e., t(3;8) and t(3;6) (COHEN et at. 
1979; KOVACS et al. 1989), it has been suggested that 
the translocation inactivated a tumor suppressor 
gene on chromosome 3. Further molecular studies 
on these families have shown that, as different chro-
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Fig. 3.3. G-banded karyotype showing 
a der(3)t(3;5)(p13;q22) (arrow) leading 
to loss of 3p and partial trisomy 5q22 
qter. Arrowheads point to 'secondary 
chromosome abnormalities 
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mosomal sites are affected by the translocations, it is 
unlikely that they would disrupt the same tumor 
suppressor gene, consequently implying the pres­
ence of two different tumor suppressor genes in 
the 3p12-p14 region (VAN DEN BERG et al. 1995b). 
The von Hippel-Lindau (VHL) gene located at 3p25 
(LATIF et al. 1993) was found to be involved not only 
in the hereditary cancer syndrome but also in the 
development of sporadic clear cell RCCs. The VHL 
gene therefore was suggested to be the RCC gene 
(GNARRA et al. 1994). Recently another gene on 
chromosome 3, FHIT, has been found to be dis­
rupted in hereditary RCC with a (3;8) constitutional 
translocation (OTHA et al. 1995). Its causative role in 
RCC, however, is very much debated (LUAN et al. 
1997; VAN DEN BERG et al. 1997). 

Furthermore, loss of heterozygosity has been 
demonstrated with high frequency in clear celli 
nonpapillary RCC in several regions of 3p, i.e., 
3p12-p14, 3p21 and 3p25 (for review see VAN DEN 
BERG et al. 1996). The true nature of the apparently 
complex genomic changes that may occur in the 
3p11.2-p14.11arge breakpoint region, however, is far 
from being established (BUGERT et al. 1996). 

Finally, loss of heterozygosity at chromosomes 8p, 
9p, and 14q is probably more related to tumor evolu­
tion as it has been described mainly in advanced 
stages of nonpapillary RCC and potentially repre­
sent a good prognostic marker for these tumors 
(SCHULLERUS et al. 1997). 

2. n 

3.3 
Renal Cell Adenoma/Carcinoma 
of the Chromophilic Type 

3.3.1 
Cytogenetics 

Renal cell adenomas/carcinomas of the chromo­
philic type are generally referred to as papillary renal 
cell tumors. Two subgroups of papillary/chrom­
philic renal tumors may be distinguished on the 
basis of karyotypic changes. The combination of sex 
chromosome loss with trisomy or tetrasomy 7 and 
trisomy 17 is a unique combination of numerical 
changes found as the only karyotypic alteration 
in some papillary tumors. Such tumors do not 
display invasive and metastatic growth; therefore 
they must be considered benign and should be re­
ferred to as papillary adenoma (DAL CIN et al. 1989; 
KOVACS et al. 1991) (Fig. 3.4). When, however, addi­
tional trisomies 12, 16, and 20 appear, they are 
associated with a more aggressive behavior and with 
progression to the carcinoma stage, papillary RCC. 
In these cases trisomy 3/+3q is also frequently found 
(Fig. 3.5). 

In a recent study BROWN and co-workers (1997) 
argued that simultaneous chromosome 7 and 17 gain 
with or without sex chromosome loss also character­
izes a newly identified entity, metanephric adenoma, 
suggesting that these tumors may be related to the 
common papillary tumors. 

Bilateral multifocal RCCs are always of the papil­
lary/chromophilic type and the karyotypes show 
more or less the same numerical anomalies with tri­
somies in different combinations in the same kidney 
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Fig. 3.4. G-banded karyotype of a 
papillary/chromophilic renal adenoma 
showing the characteristic combination 
oftetrasomy 7, trisomy 17, and loss ofY 
chromosome (arrow) 
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as well as in both kidneys (KOVACS et al. 1991; HENN 
et al. 1993). 

3.3.2 
Molecular Aspects 

Little is known about molecular lesions in chro­
mophilic tumors. Missense mutations in the 
tyrosine kinase domain of the MET proto-oncogene, 
located at 7q31, have recently been described in the 
germline of affected members of hereditary papillary 
renal carcinoma families and in a subset of sporadic 
papillary RCCs (SCHMIDT et al. 1997). 

2. 

3.3.3 
Chromophilic Renal Cell Carcinomas 
with Aberration of Xp 11.2 

Fifteen RCCs have been reported with X; autosome 
translocations (for review see DAL CIN et al. 1998). 
The most frequently reported translocation partner 
of the Xp 11.2 band has been the 1 q21 band, followed 
by another chromosome 1 band, 1 p34 (Fig. 3.6). 
The three remammg RCCs exhibited a 
t(X;17)(pl1.2;q25), a t(X;1O)(pI1.2;q23), and a 
del(X)(p 11). Interestingly, the age distribution of 
these cases is strikingly different from that of kidney 
tumors in general, more than 50% of the patients 
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Fig. 3.6. G-banded karyotype showing 
a der(X)t(X;1)(pl1.2;q21), which is a 
characteristic chromosome abnormal­
ity in some chromophilic RCCs 
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being younger than 45 years. There is also a marked 
predominance of males (ratio 4: 1), whereas in the 
general population a ratio of 1.5: 1 is found. 

Histologically, most of the cases have revealed a 
chromophilic/papillary growth pattern, with some 
clear cell-like features due to the deposition of fat 
and glycogen, which results in a possible misdiagno­
sis of clear cell RCC. There are no data on the prog­
nosis of this subset of chromophilic RCCs. The 
finding of metastases 31 years after nephrectomy 
(DAL CIN et al. 1998) could be a truly exceptional 
event, but could also indicate a more indolent course 
of the disease. 

The genes involved in the t(X;l) have recently 
been identified. The translocation results in a fusion 
of the transcription factor TFE3 gene on the X chro­
mosome to a novel gene, designated PRCC, on chro­
mosome 1 (WET ERMAN et al. 1996). 

3.4 
Bellini Duct Carcinoma 

Data concerning the cytogenetic abnormalities 
of Bellini duct carcinoma are limited to seven 
cases (FUZESI et al. 1992; GREGORI-RoMERO et al. 
1996; CAVAZZANA et al. 1996). Conflicting findings 
have been reported, with monosomies on the 
one hand (FUZESI et al. 1992) and trisomies on the 
other (CAVAZZANA et al. 1996; GREGORI-RoMERO et 
al. 1996). 

Molecular studies in this particular type of kidney 
tumor have suggested frequent loss of heterozy­
gosity of 8p and 13q, and no loss of material of the 
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short arm of chromosome 3 (SCHOENBERG et al. 
1995; POLASCIK et al. 1996). 

3.5 
Renal Cell Carcinoma of the 
Chromophobic Cell Type 

Cytogenetics, comparative genomic hybridization, 
and micro satellite and DNA cytometric analysis have 
suggested that a combination of monosomies of 
chromosomes 1, 2, 6, 10, 13, 17, and 21 characterizes 
this type of RCC (BUGERT et al. 1997; SCHWERDTLE 
et al. 1996; SHUIN et al. 1996; SPEICHER et al. 1994). 

Chromophobic RCCs do not grow very well 
in vitro, but correct genetic characterization is 
not trivial since the two variants, the typical one 
and the eosinophilic one, may be misdiagnosed 
as clear cell RCC and oncocytoma, respectively. 
However, the latter two renal tumors exhibit dif­
ferent chromosomal patterns: loss of 3p material 
in clear cell RCCs, and at least two different cytoge­
netic subgroups in oncocytomas, i.e., those with 
coincident loss of chromosomes Y and 1, and 
those with involvement of llq13 (NEUHAUS et al. 
1997). 

3.6 
Other Types of Renal Cell Carcinoma 

There are no cytogenetic data on RCCs of the transi­
tional cell type. Investigations of only two cases 
of neuroendocrine type RCC have been reported. In 
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one case cytogenetic investigation revealed the 
presence of two different abnormal karyotypes, 
both involving chromosome 13, i.e., trisomy 13 and 
t(13;14)(q31;q11.2) (VAN DEN BERG et 1995a); by 
contrast loss of heterozygosity on 3p21 was observed 
by EL-NAGGAR and co-workers (1995). 

3.7 
Sarcomatoid Renal Cell Cancers 

Sarcomatoid transformation seems to occur in most 
of the RCC subtypes. The appearance of sarcomatoid 
features, such as a spindle cell pattern with little dif­
ferentiation, may be an indication of progression in 
RCC rather than of the existence of a specific type of 
tumor. 

To our knowledge, a few sarcomatoid RCCs have 
been cytogenetically investigated (EL-NAGGAR and 
PATHAK 1992; GRAMMATICO et al. 1993; AKTHAR 
et al. 1996; DIJKHUIZEN et al. 1997). Cytogenetic 
findings on two presumed papillary sarcomatoid 
RCCs did not confirm the papillary nature of the 
tumor since the changes characteristic of papillary 
tumors were not found (EL-NAGGAR and PATHAK 
1992; GRAMMATICO et al. 1993). On the other hand, 
a low chromosome number usually characterizing 
chromophobic RCC was found in both chro­
mophobe and sarcomatous components of a case 
described by AKTHAR and co-workers (1996). Loss of 
3p sequences, p53 mutation and complex karyotype 
pointed to a clear cell rather than to a chromophilic 
origin in the case investigated by DIJKHUIZEN et al. 
(1997). Interesting, ODA and co-workers (1995) de­
scribed an association between p53 and the sarcoma­
toid transformation in RCC. 

3.8 
Renal Cell Carcinoma in Children 

Little is known about the cytogenetics of RCC in 
the pediatric age group. Three cases have been 
reported with a single chromosome change: a 
t(X;1)(p11.2;q21.2) in a trabecular carcinoma com­
posed of large clear cells (DE JONG et al. 1986), a 
t(X;17)(p11.2;q25) in a clear cell RCC (TOMLINSON et 
al. 1991), and a t(6;17)(p21;q24-25) in a clear cell 
RCC (DAL CIN et al. 1991). 

P. Dal Cin and H. Van Den Berghe 
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4.1 
Introduction 
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The detection of renal masses by ultrasonography 
(US), computed tomography (CT), and magnetic 
resonance imaging (MRI) relies on high-quality ex­
aminations. Therefore, optimization of the imaging 
techniques is a continuous challenge for radiologists. 
Once a renal mass is detected, the radiologist is faced 
with two additional tasks: (1) to determine whether it 
is a simple renal cyst/benign lesion or a malignant 
tumor, or more simply, whether or not it is renal 
cancer; and (2) in cases of suspected malignancy, to 
ascertain the stage, or, ultimately, whether the case 
is operable. Therefore, imaging strategies must be 
directed towards appropriate differentiation and 
staging of any renal mass lesion. 
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4.2 
Imaging Techniques 

4.2.1 
Ultrasonography 

Ultrasonography is now widely accepted for the de­
tection and noninvasive evaluation of renal masses. 
Its major advantage is the ability to reliably differen­
tiate simple renal cysts and solid renal masses (which 
in general require surgery). In selected cases, US 
can be an excellent adjunct for the evaluation of 
complex cyst-like lesions detected with CT or MRI 
(in general such lesions require further investigation 
or follow-up). 

Gray-scale US remains the modality of choice for 
routine assessment of the renal parenchyma and re­
nal mass lesions. Color-Doppler and duplex-Doppler 
US may be helpful for further lesion characterization 
in selected cases. TAKASE et al. (1994) showed that 
US angiography has a possible role in the detection 
of small nodules in patients with chronic renal fail­
ure. In TAKASE et al.'s study, US was useful for the 
detection of nodules but did not allow differentiation 
of malignant from benign lesions. US is less accurate 
than CT or MRI in tumor staging. Failure to visualize 
adequately the central retroperitoneal region, renal 
vessels, and infrahepatic vena cava may occur in 
more than 50% of patients, usually because of over­
lying intestinal gas (WEBB et al. 1987). 

A few reports have been published on the advan­
tages of intraoperative US for visualizing renal 
masses, major renal vessels, and the inferior vena 
cava (LONG et al. 1993; HARRIS et al. 1994; POLASCIK 
et al. 1995). 

4.2.2 
Computed Tomography 

At the outset, it should be dearly stated that the 
imaging diagnosis of a renal mass depends on high­
quality imaging studies (BOSNIAK 1997). An experi-
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enced observer is an additional and essential prereq­
uisite to improve the diagnostic accuracy of CT. In­
deed, many lesions are "indeterminate," not so much 
because of the character of the lesion but because of 
suboptimal imaging studies and because of lack of 
confidence of the observer. 

Detection of tumor vascularity remains the single 
most important discriminator of solid lesions from 
renal cysts (BOSNIAK 1991). Therefore it is necessary 
to perform scans prior to and after the intravenous 
administration of iodinated contrast material 
(ZEMAN et al. 1988). Thus, in general, the quality of a 
CT scan to a great extent depends on the quality of the 
equipment and the care given in study performance. 
A high-quality CT scan includes the following: 

1. Performance with modern equipment. 
2. Performance before and after i.v. contrast; in 

small lesions (or in small suspect areas of a large 
lesion), thin sections must be obtained. 

3. Rapid injection (mechanical if possible) of an 
adequate amount of contrast medium (30-40 g of 
iodine in patients with normal renal function) so 
that a high blood concentration of contrast is 
present at the time of scanning. 

4. Accuracy of the numbers when measurement of 
Hounsfield units (HU) is important in diagnosis 
(BOSNIAK 1991). 

The same technical parameters employed to obtain 
the precontrast scan should be used to acquire the 
postcontrast scan, and it must be ensured that 
artefacts are not affecting the measurements. Mul­
tiple measurements are needed in cases in which 
the enhancement is minimal. With well-calibrated 
equipment, increase of at least 20 HU is considered 
to be sufficient for the diagnosis of a solid mass. 
Nowadays, the sensitivity of incremental CT has 
been markedly improved by spiral (helical) CT. Spi­
ral CT eliminates respiratory misregistration and 
allows examination of the entire kidney in virtually 
the same phase after injection of iodinated contrast 
material (SILVERMAN et al. 1994). Some studies 
have illustrated the superiority of scanning in the 
nephrographic phase compared with the earlier 
corticomedullary phase (COHAN et al. 1995; SZOLAR 
et al. 1997). Scanning in the nephrographic phase is 
certainly more efficient in visualizing small lesions 
originating in or near the renal medulla. Therefore, 
spiral CT scanning is preferably initiated 35-40 s 
after injection and repeated after 70-80 s. A total 
amount of 120-150 ml contrast containing 40-45 g 
iodine is administered at a rate of 1.5-3 mlls. A colli­
mation of 5 mm and a pitch (ratio of table speed to 
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collimation) of 1 is used. Furthermore, this tech­
nique permits the evaluation of the liver parenchyma 
prior to the equilibrium phase. 

Lesion detection is significantly improved with 
CT compared to US and excretory urography 
(WARSHAUER et aI, 1988). With appropriate CT 
technique a diagnostic accuracy exceeding 95% can 
be achieved (LEVINE 1995). 

4.2.3 
Magnetic Resonance Imaging 

Magnetic resonance imaging is gaining in status for 
the diagnosis, characterization, and staging of renal 
masses. MRI should include Tl- and T2-weighted 
images in the axial plane. Both coronal and sagittal 
planes are helpful in selected cases. Fat-suppressed 
Tl-weighted spin-echo images before and after in­
travenous gadolinium (0.1 mmollkg) enhancement 
are also useful in evaluating renal masses. As with 
CT, the diagnosis of a renal mass relies on the 
demonstration of vascularity. Renal cell carcinoma 
(RCC) is the most frequent solid renal mass; since 
most RCCs have areas of hemorrhage or necrosis, 
they can be easily demonstrated on heavily T2-
weighted images (HASTE) and without administra­
tion of gadolinium. In practice, though, tumors 
smaller than 3 cm in diameter are isointense to nor­
mal renal parenchyma on both Tl- and T2-weighted 
images and are therefore detected in only 63% of 
unenhanced sequences (HRICAK et al. 1988). There­
fore, contrast administration for lesion detection 
and characterization is required in most cases 
(HRICAK et al. 1988; ROMINGER et al. 1992; NARUMI 
et al. 1997). On gadolinium-enhanced gradient-echo 
images there is a marked increase in contrast be­
tween tumor and normal renal parenchyma, and 
RCCs usually show heterogeneous enhancement 
less than that of normal renal parenchyma. Others 
have likewise observed superior lesion detection 
and characterization with gadolinium-enhanced 
spin-echo sequences with fat saturation compared 
with unenhanced MRI (ElLENBERG et al. 1990; 
SEMELKA et al. 1991, 1992, 1993). Especially in a pa­
tient with renal insufficiency or allergy to iodinated 
contrast material, contrast-enhanced dynamic MRI 
is a useful technique for the diagnosis of small RCC 
(ROFSKY et al. 1991; YAMASHITA et al. 1995). A dis­
advantage of MRI is that tumor calcification is diffi­
cult to appreciate on almost all MR pulse sequences; 
tumor calcification can occasionally be helpful in the 
differential diagnosis of renal masses. 
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New technical developments allow for the simul­
taneous evaluation of the renal arteries (MR 
angiography; both arteries and veins are visible), the 
renal parenchyma, and the collecting system (MR 
urography) in a single examination after injection 
of a small amount of contrast medium. This is very 
promising, since MRI now seems to be applicable in 
virtually all patients, irrespective of their age and 
their ability to cooperate. MR angiography provides 
useful additional information and is considered a 
complementary technique to the spin-echo se­
quences for the evaluation of thrombotic conditions 
and venous anomalies, and in the study of the rela­
tionship of the renal artery and renal neoplasms with 
aortic aneurysms (CARRIERO et al. 1994). Finally, 
CHOYKE et al. (1997) have shown that dual-phase MR 
angiography of the kidney may be a useful technique 
in depicting renal vessels before nephrectomy. 

With current techniques, MRI is of equal value to 
CT in the overall detection and differential diagnosis 
of renal masses (SEMELKA et al. 1992; KREFT et al. 
1997). MRI is particularly helpful for further differ­
ential diagnosis oflesions which are equivocal on CT 
(especially in the differentiation between compli­
cated cysts and cystic or hypovascular RCC) and en­
hancement of tumor thrombus and adenopathy. 

4.2.4 
Angiography 

Angiography has an extremely limited role in 
the diagnosis of renal masses, even though it 
may have a role in the management of RCC and 
angiomyolipoma (MAURO et al. 1982). Angiography 
can be used to evaluate the renal blood vessels if this 
information is needed in the planning of a surgical 
procedure. This information can also be abtained 
with MR angiography (CHOYKE et al. 1997). Occa­
sionally, angiography is used for the therapeutic 
embolization of renal neoplasms to decrease vascu­
larity, to stop bleeding, or to cure postoperative 
complications (BARBARIC 1996). Likewise, emboli­
zation may be indicated in angiomyolipoma to con­
trol bleeding (DE WEVER et al. 1996). 

4.2.5 
Needle Aspiration or Biopsy 

Needle aspiration puncture or biopsy has a limited 
role in the evaluation of renal masses in the CT /MRI 
era and has been abandoned as a routine procedure 
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(IMAIDE and SAITOH 1995). The procedure has occa­
sional value in the evaluation of the cystic indetermi­
nate mass, but its success in these cases is limited 
because clear fluid, even with negative cytology, does 
not rule out neoplasm, and hemorrhagic fluid does 
not necessarily indicate malignancy (HAY AKA W A et 
al. 1996). Also, in complex multiloculated lesions, 
multiple needle passes would be necessary. In the 
occasional case in which a lesion is highly suspicious 
for neoplasm in a patient who is a very poor surgical 
risk, the technique could be performed to help 
establish a diagnosis and determine the treatment 
approach. 

On the other hand, there are a number of occa­
sions on which needle aspiration or biopsy is defi­
nitely indicated. These include the following: (1) 
differentiation of a chronic abscess from a cystic car­
cinoma; (2) differentiation of a simple cyst from an 
infected cyst; (3) differentiation of a primary renal 
neoplasm from metastasis in a patient who has had 
a previous primary tumor in another organ; and (4) 
differentiation of a primary renal neoplasm from re­
nallymphoma in a patient with lymphoma, particu­
larly when the lesion does not regress with treatment 
whereas the rest of the lymphomatous disease does 
(BARBARIC 1996). Even in these cases, it should be 
known that at least 50% of renal masses will turn out 
to be primary renal epithelial neoplasms rather than 
metastases or lymphoma. 

4.3 
Renal Masses 

There has been a great increase in the detection and 
earlier diagnosis of renal tumors because of the 
wider application of US and CT. While this has 
tended to improve the cure rate of malignant renal 
parenchymal tumors because of earlier and more 
accurate diagnosis, these new techniques have also 
increased the detection of all types of renal masses, 
including those that require surgery. In practice, 
any nonfatty renal mass that enhances with intrave­
nous contrast should be considered a RCC until 
proved otherwise. On the other hand, not all renal 
masses that enhance are malignant renal tumors. 
The goal of imaging is essentially to separate the 
carcinomas from all other renal masses that finally 
do not require surgery. This means that simple 
and complicated benign renal cysts, abscesses, 
hematomas, infarcts, localized inflammatory 
pseudotumors, angiomyolipomas, lymphoma, and 
metastatic cancer should be identified and differenti-
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ated from other primary malignant renal neoplasms, 
if possible. The combination of clinical history, CT 
findings, MRI, and needle aspiration (in highly se­
lected cases only) enables the distinction between 
these lesions in the majority of cases. 

This overview almost exclusively deals with the 
most frequent renal mass lesions in adults, including 
simple renal cysts. RCC accounts for almost 90% of 
primary malignant renal epithelial neoplasms in the 
adult age group (median age at diagnosis about 57 
years) and approximately 3% of adult malignancies. 
The tumor occurs about twice as commonly in 
men as in women. Most RCCs occur sporadically. 
The tumor occurs in about 36% of patients with 
von Hippel-Lindau disease, and the incidence is 
greater among long-term dialysis patients (LEVINE 
1995). Since so-called complicated cysts and 
angiomyolipomas may cause problems in differen­
tial diagnosis, they will be taken into consideration 
as well. 

4.3.1 
Cysts and Cyst-like Lesions 

4.3.1.1 
Simple Renal Cysts 

The imaging criteria of simple renal cysts are well 
established. The US diagnosis of a simple cyst is 
based on four criteria: a well-marginated (rounded) 
fluid collection, without a discernible wall, without 
internal echoes, and with good sound through­
transmission producing acoustic enhancement. In 
selected cases color-Doppler US is helpful to differ­
entiate solid lesions from cysts (DENYS et al. 1991). 
On CT, a cyst has a rounded shape, with attenuation 
numbers of water (0-20 HU), and without enhance­
ment after intravenous contrast administration. 
On Tl-weighted MR images, simple cysts are 
hypointense with no internal architecture or debris, 
while on predominantly T2-weighted images the 
content exhibits high signal intenstities. The 
cyst wall is thin and almost imperceptible with 
both pulse sequences. There is no enhancement 
of any portion of the cyst after administration of 
gadolinium. 

Solid protrusions inside the confines of a cystic 
lesion exclude the radiological diagnosis of benig­
nity: such lesions must be considered as a carcinoma 
and require surgery. 

4.3.1.2 
"Complex" Cysts 
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When a "complicated" cystic lesion is encountered 
in an imaging study, determination of its benignity 
or malignancy is based on the evaluation of the 
thickness and contour of the wall of the lesion; 
the number, contour, and thickness of any septa; the 
amount, character, and location of any calcifications; 
the density of fluid in the lesion; and the margination 
of the lesion and the presence of solid components 
(BOSNIAK 1986, 1997; DAVIDSON et al. 1997). Any 
partially or entirely calcified lesion detected at US 
must always be investigated with CT or MRI because 
of the possibility that it is an RCC (WEYMAN et al. 
1982; BOSNIAK 1986, 1997; VANDEPUTTE et al. 1996). 
Cystic RCCs may have large cystic components, but 
also have some solid protrusions and irregular 
shaggy margins, which allow a definitive diagnosis of 
malignancy, especially when there is enhancement of 
the protrusions after contrast medium administra­
tion (SIEGEL et al. 1997). 

Minimally complicated cysts are benign lesions 
that give rise to some radiological findings that cause 
concern but can be appreciated as benign. This cat­
egory includes septated (thickness ~ 1 mm), mini­
mally calcified, and infected cysts and some 
high-density cysts (Figs. 4.1, 4.2). Some of these 
lesions require follow-up, i.e., those that, although 
"most likely benign are somewhat suspicious." In 
these lesions, a nonoperative approach is appropri-

Fig. 4.1. US; benign septated cyst. Cystic lesion in the lower 
pole of the kidney with thin internal septations. There is no 
border, no internal reflections, and no internal protrusions: 
this lesion was considered to be a benign cyst. The septations 
were probably due to an old intracystic hemorrhage 
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Fig. 4.2 a,b. CT; hyperdense cyst. Precontrast scan (a) show­
ing a hyperdense lesion at the posterior aspect of the upper 
pole of the left kidney (52 HU), not enhancing after intrave­
nous administration of contrast medium (b) (61 HU) 

ate, but follow-up is needed to prove that the lesion is 
benign. Follow-up scans will be able to show that the 
lesion is not growing or changing. These studies 
could be performed after 3 months, then 6 months, 
then 1 year. Examples of such lesions are some 
hyperdense cysts, some lesions with more calcium in 
the wall, or slightly more complicated lesions. Some 
lesions have features seen in malignancies and can­
not be clearly distinguished from malignancies 
by any imaging study. In most instances, these 
lesions must be surgically explored and are basically 
"indeterminate." Some of them will be found to 
be benign, such as hemorrhagic, complex septated, 
and multiloculated cysts, multiloculated cystic 
nephromas, and densely calcified cysts, whereas 
others will prove to be malignant cystic tumors 
(BOSNIAK 1986; DAVIDSON et al. 1997). When just 
one of these abnormalities is present, generally, the 
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lesion can be considered as a benign, non tumor cyst. 
The MR appearance of complicated cysts can overlap 
that of cystic or necrotic RCCs and documentation 
of contrast enhancement, as with CT, is crucial in 
distinguishing these two entities (ROMINGER et al. 
1992). Because complicated cysts can be hyperin­
tense on Tl-weighted images, signal intensities be­
fore and after contrast material administration 
should be compared and fat suppression techniques 
should be used to exclude the possibility of fat­
containing lesions. 

One of the more difficult problems in the diagno­
sis of cystic lesions remains the evaluation of the 
hyperdense cyst at CT (COLEMAN et al. 1984; 
SUSSMAN et al. 1984; BOSNIAK 1986). These benign 
lesions contain old, degenerated blood, clotted 
blood, or coagulation of old blood, milk of calcium, a 
high-protein content, or rarely contrast medium, 
and therefore the attenuation of their contents is 
increased (Fig. 4.2). These high-density cysts are dif­
ficult to evaluate radiologically because the criteria 
that one usually applies to diagnose a cyst are not 
available for study. That is, the thickness of the wall 
and the internal structure of the lesion cannot be 
evaluated. US may not be helpful, as only approxi­
mately 50% of these hyperdense lesions show char­
acteristics of a typical cyst. The principal criterion to 
evaluate these lesions is whether the lesion enhances 
with contrast. Therefore, extremely high-quality 
scans are required (BOSNIAK 1986, 1997). Thin sec­
tions before and after contrast are needed. Multiple 
measurements should be obtained in all lesions, at 
comparable portions (Fig. 4.3). If this type of de­
tailed examination is available and the following cri­
teria are fulfilled, a diagnosis of benign hyperdense 
cyst can be made, and surgical approach can be 
avoided: (1) the lesion is ::; 3.0cm; (2) the lesion 
extends outside the kidney (at least approximately 
one-quarter of its circumference) so that the 
smoothness of a portion of the wall can be evaluated; 
(3) the lesion is round and sharply marginated and is 
examined with narrow window settings to be certain 
it is homogeneous in attenuation; and (4) most im­
portant of all, the lesion does not enhance with con­
trast medium (BOSNIAK 1986). Lesions that fulfil the 
above criteria but are more than 3 cm in size or are 
totally intrarenal may be benign hyperdense cysts as 
well, but the diagnosis cannot be made with total 
confidence, and the patient will have to be managed 
by surgical exploration or follow-up, depending on 
other clinical aspects. Follow-up studies could also 
be performed for lesions that appear solid on US, 
especially if there is any question as to whether 
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Fig. 4.3 a-d. CT; chromophobe carcinoma. CT before (a,b) 
and after (c,d) intravenous injection of contrast medium. a,b 
Peripherally calcified isodense nodule at the lateral aspect of 
the left lower pole (attenuation number 25.1 HU). The attenu-

enhancement has occurred. Lesions that enhance 
with contrast must be considered RCCs and should 
be treated generally by removal, possibly by partial 
nephrectomy (Figs. 4.3, 4.4). While the surgeon has 
the ultimate responsibility for selecting the type of 
operation that will be performed, the appearance of 
the lesion can provide a clue as to whether it is more 
likely to be benign or malignant. This is considered 
to be a major task for the radiologist. Along with 
other clinical aspects, the size of the lesion and its 
position in the kidney will help to determine the 
surgical approach. 

4.3.1.3 
Benign Cystic Nephroma 

The multilocular cystic nephroma (adult Wilms' 
tumor) is a benign lesion consisting of multiple 
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ation number increased to 61.8 HU (c,d). This indicates a 
solid, hypovascular mass, consistent with a carcinoma, proven 
at partial nephrectomy 

Fig.4.4. CT; cystic renal cell carcinoma. Cyst-like lesion with 
thick wall and internal protrusions, enhancing after intrave­
nous injection of contrast medium. These protrusions basi­
cally exclude the diagnosis of a benign cyst. This was surgically 
proved cystic RCC 
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non communicating cystic anechoic areas separated 
by rather thick echogenic septations, sometimes with 
focal thickening (CASTILLO et al. 1991; YAMASHITA 
et al. 1994). Sometimes the cysts are very tiny and 
numerous in parts of the lesion, which then appear 
as hyperechoic, solid-like portions. Color-Doppler is 
helpful neither for further histological diagnosis nor 
for discrimination from cystic RCC. 

On CT, multilocular cystic nephroma consits 
of multiple noncommunicating low-density cysts of 
varying size and contrast-enhancing septations of 
varying thickness. Many of these tumors typically 
protrude into the collecting system, which may jeop­
ardize partial nephrectomy. 

The MR features are multiple hyperintense 
spaces on T2-weighted images separated by thick 
septations. 

Whatever imaging modality is used, it remains 
impossible to distinguish this lesion from septated 
("multicystic") RCC based on imaging criteria, be­
cause RCC may have the same features. 

4.3.2 
Angiomyolipoma/Hamartoma 

4.3.2.1 
The Typical Case 

The benign tumor known as angiomyolipoma 
(AML) or hamartoma occurs in the kidney in a num­
ber of clinical settings: (1) in association with tuber­
ous sclerosis, in which case the lesions usually are 
multiple and bilateral; (2) in association with 
lymphangiomyomatosis; (3) not in association with 
other diseases, rather being discovered because of 
clinical symptomatology resulting from bleeding 
(usually a single lesion, most often in women aged 
35-60 years); and (4) in asymptomatic patients, in 
whom the tumor is found incidentally by US or CT. 
The tumor might be small (less than 1 cm) or as 
large as 10-15cm, but most are 3-5cm in size. The 
term AML describes their tissue make-up, but they 
may contain only two tissue elements such as 
angiolipoma, angiomyoma, or myolipoma (JINZAKI 
et al. 1997). AMLs grow with time; multiple AMLs 
show more growth than solitary AMLs (LEMAITRE et 
al. 1995). This observation necessitates clinical and 
radiological follow-up in all cases of AML at regular 
intervals since the chance of hemorrhage increases 
with size. 

An AML presents as a highly echogenic nodular 
mass at US, comparable to the echogenicity of fat 
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Fig. 4.5. US; angiomyolipoma. Hyperechoic lesion in the 
lower pole of the kidney. There is no halo and there are no 
intra tumoral cystic areas. The lesion characteristics are typical 
for an angiomyolipoma 

(Fig. 4.5). Sometimes, the mass is lobulated and 
smaller satellite nodules can be seen adjacent to the 
largest lesion. The size of the lesion may be underes­
timated when the AML extends into the perirenal fat 
or into the renal hilum. AMLs can be diagnosed at 
CT based on the presence of fat (DAVIDSON et al. 
1997) (Fig. 4.6). Thin-section CT is required, as 
the detection of fat is difficult if lesions are small, or 
if there is only a limited amount of fat. AMLs 
have high signal intensities on both Tl- and T2-
weighted MR images (Fig. 4.7). Complicated cysts 
can be hyperintense on Tl-weighted images. There­
fore, signal intensities before and after contrast ma­
terial administration should be compared and fat 
suppression techniques employed to exclude the 
possibility of fat-containing lesions. The key to diag­
nosis is precise demonstration that the lesion con­
tains fat. This can be done by showing either 
persistence of high signal intensity on images ob­
tained with water suppression or loss of signal inten­
sity on images obtained with fat suppression. 

4.3.2.2 
Problems in Differential Diagnosis 

4.3.2.2.1 
HYPERECHOIC RENAL CELL CARCINOMA 
The problem with a hyperechoic mass in practice is 
that approximately one-third of RCCs smaller than 
3 cm in diameter are hyperechoic too (FORMAN et al. 
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Fig. 4.6 a,b. CT; angiomyolipoma. Slightly hyperattenuating 
mass at the anterior aspect of the right kidney with low­
density areas (-102 HU) consistent with fat on the precontrast 
scan (a). On the contrast-enhanced images (excretory phase, 
b) the lesion enhances heterogeneously; the fatty areas are 
clearly visible 

Fig. 4.7. MRI; angiomyolipoma. Hyperintense lesion in the 
upper pole of the right kidney on this Tl-weighted image, 
consistent with an angiomyolipoma 
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1993). Small cystic areas inside the lesion and 
a hypo echoic halo surrounding the lesion are 
more likely to be present in (hyperechoic) RCCs 
(YAMASHITA et al. 1993) (Fig. 4.5). However, in the 
individual patient such criteria may not be useful for 
reliable discrimination between AML and RCC. Be­
cause CT can establish the presence of fat with great 
accuracy, the diagnosis of this tumor can be made in 
virtually every case except on the rare occasions 
when there is no mature fat in the tumor, such as in 
those hamartomas that are in fact angiomyomas 
(BOSNIAK et al. 1988). MRI may prove to be useful in 
further lesion discrimination. 

4.3.2.2.2 
ANGIOMYOLIPOMA "WITHOUT" FAT 
MRI may be helpful in these cases: angiomyomas 
tend to be hypo intense on both Tl- and T2-weighted 
images (RUECKFORTH et al. 1995; JINZAKI et al. 
1997). 

4.3.2.2.3 
RENAL CELL CARCINOMA CONTAINING FAT 
Fat-containing ReC has been reported (HELENON et 
al. 1993a, 1997; OUTWATER et al. 1997). Malignant 
fat-containing RCC, however, tends to be heteroge­
neous with coarse calcifications that are unlikely to 
be present in AML. 

4.3.2.2.4 
ANGIOMYOLIPOMA WITH AGGRESSIVE BEHAVIOR 
Sometimes AMLs has an "aggressive" appearance 
with thrombosis of the renal vein and/or the inferior 
vena cava, and extension into the perirenal space 
and eventually adjacent organs (BAERT et al. 1995; 
CITTADINI et al. 1996). 

4.3.3 
Primary Renal Epithelial Neoplasms 

The differentiation between benign and malignant 
lesions is a challenge for many radiologists. RCCs are 
the most frequent solid renal parenchymal tumor 
(90%). It is felt by nonradiologists and (inexperi­
enced) radiologists that there are no useful radio­
logical characteristics that permit a histological 
diagnosis. This is not entirely true: experienced 
uroradiologists will be able to characterize many 
solid renal masses on the basis of objective CT and/ 
or MRI criteria. 

Renal epithelial neoplasms include RCC (clear 
cell/granular cell type), oncocytoma, chromophobic 
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carcinoma, papillary carcinoma, collecting duct car­
cinoma, and neuroendocrine tumors (WEISS et al. 
1995; KOVACS et al. 1992). 

4.3.3.1 
Renal Cell Carcinoma: "Classic Type" 

The classic RCC (clear cell or granular cell) is the 
most common malignant renal epithelial tumor 
(80%). Well-differentiated lesions have a homoge­
neous echo texture and are isoechoic, slightly 
hypoechoic, or even hyperechoic compared with the 
normal renal parenchyma (FORMAN et al. 1993) (Fig. 
4.8). As nuclear grade increases, RCCs are more 
likely to be of higher stage and greater size at presen­
tation, and appear more heterogeneous (hemor­
rhage, necrosis, or fibrosis) and less marginated 
(BIRNBAUM et al. 1994). Necrosis or hemorrhage is 
usually located eccentrically (in contrast to scarring 
in oncocytoma, which is located near the center of 
the mass in the majority of cases). Necrosis and 
hemorrhage explain the heterogeneity on imaging 
studies. According to the study of Y AMASHIT A et al. 
(1992), histologically homogeneous tumors of 
solid architecture are hypoechoic on US and 
hypervascular on contrast-enhanced CT (Figs. 4.9, 
4.10). Tumors of papillary, tubular, and multilocular 
cystic architecture are hyperechoic on US and 
hypovascular on contrast-enhanced CT. In selected 
cases color-Doppler US is helpful to differentiate 

Fig.4.8. US; RCC. Heterogeneous rounded soft tissue mass at 
the upper pole of the right kidney in a 22-year-old male who 
was referred to the hospital with flank pain and fever. Histo­
logically proved RCC 
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Fig. 4.9 a-c. MRI; RCC. Nearly isointense mass at the poste­
rior aspect of the right kidney on the Tl-weighted image (a). 
The tumor is heteregeneous on T2-weighted images, with ex­
tensive areas of necrosis exhibiting high signal intensities (b). 
After intravenous injection of gadolinium, the peripheral 
viable tissue clearly enhances; a large eccentric area of necro­
sis is present (c) 
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Fig. 4.10 a-f. CT and MRI; RCC. Heterogeneous nodular le­
sion at the anterior aspect of the right kidney on precontrast 
CT scan (a). After contrast administration, two nodular well­
vascularized lesions are in fact recognizable, anteriorly sepa­
rated by a fluid-filled lesion (b). The masses are isointense on 
Tl -weighted MR images (c). On the HASTE sequence the larg-

solid lesions from cysts (DENYS et al. 1991). The MR 
appearance of RCC is variable, depending on the 
histological differentiation of the tumor and the 
presence of necrosis and cystic change (Fig. 4.9). 

Most RCCs show eccentric areas of necrosis or 
hemorrhage, appearing as hypo dense areas within a 
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est lesion exhibits heterogeneous signal intensities with 
hyperintense areas due to necrosis (d). After intravenous ad­
ministration of gadolinium, the heterogeneous lesions again 
are easily seen (e). On the coronal images (f), the position of 
the lesions relative to the renal hilum and to the collecting 
system is more easily assessed 

hyperattenuating mass after intravenous injection 
of contrast medium (Figs. 4.9, 4.10). Some RCCs are 
hypovascular. In such cases, differential diagnosis 
with other lesions is needed, such as chromophobic 
carcinoma, papillary carcinoma, lymphoma, and 
metastasis. As already mentioned above, RCCs 
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rarely contain areas of fat (HELENON et al. 1993a, 
1997; STROTZER et al. 1993). The presence of fat 
is considered characteristic for angiomyolipoma. 
Malignancy should be suspected based on the follow­
ing criteria: (1) presence of intratumoral calcifica­
tions; (2) large, irregular tumor invading the 
perirenal or sinus fat; (3) large necrotic tumor with 
small foci of fat; and (4) association with nonfatty 
lymph nodes or venous invasion (HELENON et al. 
1997). On opposed-phase images, some clear cell 
carcinomas show relative focal or diffuse of signal 
intensity. In renal masses, this signal intensity loss, 
which is consistent with lipid, does not necessarily 
indicate AML (OUTWATER et al. 1997). 

Cystic RCCs can be classified into four distinct 
histopathological growth patterns: (1) multilocular, 
(2) unilocular, (3) cystic necrosis, and (4) tumors 
originating in the wall of a simple cyst (YAMASHITA 
et al. 1994). The appearance on CT varies from 
cystic with mural nodules to a multiloculated mass 
with irregular architecture. Neovascularity is ex­
pected in the periphery of the lesion (YAMASHITA 
et al. 1994) (Fig. 4.4). Rarely cystic RCC has CT 
findings simulating a benign hyperdense cyst 
(HARTMAN et al. 1992). 

According to JAMIS-Dow et al. (1996), a substan­
tial proportion oflesions under 1 cm are not detected 
with US or CT in patients with von Hippel-Lindau 
disease. Neither CT nor US proved to be superior 
in the characterization of lesions of 3 cm or less. 
Therefore, CT and particularly US screening 
studies in patients with von Hippel-Lindau disease 
should be interpreted cautiously because missed 
or mischaracterized small renal lesions are a fre­
quent problem in these patients. There is nothing 
specific about the US features. The tumors can 
be small «3 cm diameter) and are either completely 
isoechoic, slightly hypo echoic, or hyperechoic 
(PRESS et al. 1984). 

Occasionally anatomical variants (junctional 
parenchyma, postoperative), inflammatory masses, 
or unexpected masses have a pseudotumoral appear­
ance (GRIETEN et al. 1992) (Fig. 4.11). 

4.3.3.2 
Renal Oncocytoma 

Renal oncocytoma is a benign renal parenchymal 
neoplasm which in fact is indistinguishable 
from RCC. Oncocytoma may be bilateral (SANCHEZ­
CHAPADO et al. 1995). Only 10%-20% of oncocy­
tomas are correctly diagnosed before surgery 
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Fig. 4.11. US; acute pyelonephritis. Wig-shaped to rounded 
hypoechoic lesion in the right kidney in a patient with acute 
pyelonephritis. At times it can be difficult to distinguish the 
lesion from lymphoma or RCC 

(TIKKAKOSKI et al. 1991). Most reported 
oncocytomas have behaved in a benign manner, but 
local or distant metastases may occur (LIEBER et al. 
1987; AMIN et al. 1997). However, it is now felt that 
most, if not all, malignant oncocytomas described 
in the literature are in fact nonpapillary, papillary, 
or chromophobe RCCs with eosinophilic granular 
cytoplasm which would have been expected to have 
displayed a deletion of 3p or trisomy 17 or mitochon­
drial alterations had genetic analysis been under­
taken (KOVACS et al. 1992). 

Renal oncocytoma may appear isoechoic, 
hyperechoic, or hypoechoic on US (TIKKAKOSKI et 
al. 1991). Some oncocytomas have a "characteristic" 
appearance with sharp margination and homogene­
ity on CT, often with a central scar, but this appear­
ance can be mimicked by some cases of RCC, so that 
imaging diagnosis is not sufficiently specific for 
treatment to be based on these findings. It is not fully 
clear why this central scar occurs so frequently in 
oncocytoma. One manifestation of ischemia is the 
pattern of growth of oncocytomas in which cells ac­
cumulate in more or less rounded, solid cell nests 
that become smaller, fewer, and farther apart toward 
the center of the tumor. Eventually these ischemic 
tumor cells are replaced by fibroblasts that give rise 
to the classic gross pathological and radiological 
finding of a central scar (DAVIS et al. 1992). The same 
evolutionary changes of ischemia and fibrosis also 
occur in regions other than the center of an 
oncocytoma. This is the most likely explanation for 
the observations of heterogeneity in the enhance­
ment pattern of oncocytomas. 

DAVIDSON et al. (1993) studied the hypothesis 
that oncocytoma and RCC of the kidney can be dif­
ferentiated with CT criteria and that differences will 
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become more apparent as tumors enlarge. On 
contrast-enhanced scans, homogeneous attenuation 
throughout the tumor and a central, sharply margin­
ated stellate area oflow attenuation were considered 
predictors of oncocytoma. Any area of decreased 
attenuation in the tumor except for a stellate, cen­
tral area was used as a predictor of RCC. Among 
oncocytomas larger than 3 cm in diameter, 67% ex­
hibited criteria for oncocytoma and 33% met the 
criterion for RCC; among smaller oncocytomas, the 
respective results were 82% and 18%. Among RCCs 
larger than 3 cm in diameter, 84% fulfilled the crite­
rion for malignancy and 16% were incorrectly pre­
dicted to be oncocytomas; among smaller RCCs, the 
respective results were 58% and 42%. The authors 
conclude that the CT criteria used are poor predic­
tors of the diagnosis of oncocytoma or RCC regard­
less of tumor size. A low-intensity homogeneous 
mass on Tl-weighted images which appears with in­
creased intensity on T2-weighted images, the pres­
ence of a capsule, a central scar or stellate pattern, 
and the absence or either hemorrhage or necrosis 
suggest oncocytoma (SASAKI et al. 1995; HARMON 
et al. 1996). 

A pseudocapsule seems to be present in RCC 
and oncocytoma only; in the study of Y AMASHIT A 
et al. (1992, 1996), in 66%-69% of RCCs of 4cm in 
diameter or smaller a pseudocapsule was seen. T2-
weighted MRI was the most sensitive technique for 
exhibiting this feature. In general, encapsulated 
RCCs are likely to have a more favorable pathologi­
cal stage (SOYER et al. 1997). 

Only very rarely may calcifications be seen in an 
oncocytoma (HADDAD and MUFARRIJ 1992). Very 
rarely, oncocytomas contain fat, thus mimicking 
AML (CURRY et al. 1990). 

4.3.3.3 
Renal Chromophobe Cell Carcinoma 

Chromophobe carcinomas have only been described 
since 1985 and are usually detected at lower stages. 
Their prognosis seems to be more favorable than 
that of the classic RCC (AKHTAR et al. 1995; CROTTY 
et al. 1995). 

There is nothing specific about the US appearance 
of this histological subtype. They tend to be at low 
stages at the time of detection and are either nearly 
isoechoic or slightly hyperechoic compared with the 
renal parenchyma. They are hypovascular on color­
Doppler US. Chromophobe carcinomas tend to be 
homogeneously hypovascular on contrast-enhanced 
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CT/MRI. They are predominately hypointense on 
T2-weighted MR images (Fig. 4.3). 

4.3.3.4 
Renal Papillary Carcinoma 

There are two variants of papillary carcinomas: one 
where a single bulky tumor develops, sometimes 
largely cystic, and with distant metastases; the other 
where multifocal tumors occur (often <3 cm in di­
ameter) in one kidney or in both; many of them are 
of microscopic size only and therefore not detectable 
by any radiological method (DELAHUNT and EBLE 
1997; ROBERTS et al. 1997). Papillary tumors with 
high nuclear grade are more likely to behave in an 
aggressive fashion (LAGER et al. 1995). 

There is nothing specific about the US features. 
The tumors can be small «3 cm diameter) and are 
either completely isoechoic, slightly hypoechoic, or 
hyperechoic (PRESS et al. 1984). Therefore, and since 
papillary carcinomas tend to be multiple, many 
lesions are missed at US. When papillary carcinoma 
is suspected, careful examination of the entire 
kidney, preferably by contrast-enhanced spiral CT, 
is necessary (PRESS et al. 1984). These tumors 
are hypovascular and differential diagnosis from 
renal lymphoma or renal metastases can only be 
achieved with needle biopsy. Similar results can 
be expected from MRI examinations. Rarely, papil­
lary carcinomas are large, partially or almost com­
pletely cystic tumors, with a solid appearance on US, 
or with internal wall proliferations and heteroge­
neous on CT and MRI (ROBERTS et al. 1997) 
(Fig. 4.12). 

4.3.3.5 
Collecting Duct (Bellini Duct) Carcinoma 

Renal collecting duct carcinoma (Bellini duct carci­
noma) arises from collecting duct epithelium. These 
tumors contain the higher molecular weight keratin 
characteristic of the collecting ducts rather than the 
low molecular weight keratins of renal tubular epi­
thelium (FLEMING and LEW I 1986; FLEMING 1993; 
FUZES I et al. 1992). They represent approximately 
1 % of renal neoplasms. Hematuria is the most com­
mon symptom. The mean age of patients at presenta­
tion has been about 55 years, although several cases 
have occurred in the 2nd and 3rd decades of life. 
Their clinical behavior is not well defined, but they 
appear to be aggressive, often with metastatic disease 
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Fig. 4.12 a- f. US, CT, and MRI; papillary carcinoma. Slightly 
hyperechoic rounded mass lesion at the lower pole of the right 
kidney with egg-shell peripheral calcifications (a). On CT, the 
mass was isodense to the renal parenchyma (42HU, b) and 
there was no enhancement after intravenous contrast admin­
istration (52HU, c). On Tl -weighted MR images (d,e), the 
lesions exhibited heterogeneous signal characteristics, with 
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nodular irregularities at the inplantation border. On T2-
weighted images, the lesion was heterogeneously hypo intense 
(f); there was no enhancement after gadolinium. This was 
proven to be an RCC at surgery. Note: slight dilation of the left 
ureter due to a stone. The tumor in the right kidney was an 
incidental finding at the time of the diagnosis of the ureteral 
calculus 
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at manifestation and rapid progression despite sur­
gery (MACLENNAN et al. 1997). 

The tumor is usually localized to the renal me­
dulla, with distortion of the pelvicaliceal system and 
often with irregular extensions into the adjacent re­
nal cortex. The tumors are generally firm and white 
or gray, which is probably due to an accompanying 
desmoplasmatic reaction. Some are cystic with endo­
phytic papillary projections. Unlike RCCs, they are 
not yellow and do not usually show necrosis or hem­
orrhage (GOHJI et al. 1994). 

In many cases, the affected kidney preserves its 
normal outer margins and the mass protrudes into 
the sinus. The contrast enhancement at CT is less 
than that of the renal parenchyma (DAVIDSON et al. 
1995; FUKUY A et al. 1996). Collecting duct carcinoma 
may be multifocal (KUTTA et al. 1993). 

4.3.4 
Renal Lymphoma 

Rarely a lymphomatous mass can cause a problem in 
differentiation from primary parenchymal tumor, 
because almost all cases of renal lymphoma occur 
in patients with systemic lymphoma and because 
renal lymphoma has a CT pattern of involvement 
quite different from RCC. Most often, renal 
lymphoma presents with multiple lymph nodes and 
organomegaly, but if a solitary renal mass is detected 
in a patient with lymphoma, in the overwhelming 
majority of cases it will represent renal lymphoma. 
Lymphomatous tissue is usually homogeneous and 
often shows an invasive character. The tissue en­
hances 10-25 HU after contrast administration, and 
usually is isoechoic to hypoechoic on US. Analysis of 
the margins, architecture, and effects of the collect­
ing system and renal sinus by the mass are helpful in 
the diagnosis of lymphoma and other diseases that 
characteristically infiltrate the kidney (HARTMAN et 
al. 1988). If the lesion responds to therapy as the rest 
of the patient's lymphomatous disease does, no fur­
ther evaluation is necessary. If the renal lesion per­
sists or grows, then needle biopsy is indicated. 

4.3.5 
Renal Metastases 

Metastases to the kidneys from primaries in other 
sites are not uncommon; although not often symp­
tomatic, they have been seen with greater frequency 
because of the widespread use of CT for tumor stag-
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ing. By far the most common tumor that metas­
tasises to the kidney is carcinoma of the lung. Most 
metastases to the kidneys are multiple and bilateral 
and are associated with metastases to other organs. 
Therefore, in the proper clinical setting, the diagno­
sis is obvious. Occasionally, a single large metastatic 
focus occurs, and differentiation from a primary re­
nal neoplasm is not clear. In such cases, ifthere is a 
history of a primary neoplasm, renal biopsy should 
be performed to determine the histologic nature and 
etiology of the tumor so that correct therapy can be 
instituted. More than 50% of solitary renal masses 
detected in patients with a history of malignancy and 
with no other metastases will turn out to be primary 
malignancies of the kidney. 

4.4 
Staging 

Renal cell carcinoma spreads by direct growth with 
eventual breaching of the renal capsule and spread 
into the perirenal area. Later, adjacent organs and 
the abdominal wall may be invaded. Involvement of 
the renal vein may be expected in approximately 
one-quarter of patients with RCC (PARKS and 
KELLETT 1994). Metastases may occur in the lymph 
node around the renal vessels and the aorta. Spread 
to the mediastinal nodes is seen in 8%-10% of pa­
tients and this is usually associated with pulmonary 
metastases. 

Tumor stage at diagnosis has an important bear­
ing on the ultimate prognosis. While incidental de­
tection of RCC has become more frequent in recent 
years, it appears to have impacted minimally on the 
discovery of earlier stage tumors than those with 
presenting clinical symptoms (SMITH et al. 1989). In 
contrast to prior reports, MEVORACH et al. (1992) 
showed that the natural history of RCC is not signifi­
cantly altered by the incidental detection of tumor. 

It must be emphasized that pathological stage re­
mains the most important prognostic factor. There­
fore, imaging essentially provides information 
regarding the operability of renal masses. 

Renal cell carcinomas customarily have been re­
moved with radical nephrectomy regardless of size 
to establish a conclusive pathological diagnosis. 
Management strategies for solid renal masses other 
than traditional radical nephrectomy are often re­
quired in patients with compromised renal function, 
in those with multiple and/or bilateral tumors or a 
solitary kidney, and in patients with adverse surgical 
risk factors. In addition, the application of kidney-
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sparing surgery by means of segmental resection 
of a tumor would be enhanced if a confident 
preoperative prediction of a benign tumor could be 
made, an approach made more urgent by the in­
creasing number of renal tumors now being discov­
ered in asymptomatic patients (ZINCKE et al. 1985; 
SMITH et al. 1989). 

4.4.1 
T-Staging 

Computed tomography is an important tool for stag­
ing. Most experienced radiologists are convinced 
that similar or even better results can be expected 
from MRI. 

4.4.7.7 
Single or Multifocal Neoplasms 

In view of the above evolution towards nephron­
sparing surgery, detection or exclusion of multi­
focality is very important. Indeed, it is becoming 
clear that complete local excision of a small 
serendipitously discovered renal tumor is feasible 
and reasonable in the patient with an otherwise nor­
mal opposite kidney (VAN POP PEL and BAERT 1992; 
HERR 1994). Involvement of the contralateral kidney 
is seen in 11 % of patients at autopsy. Multifocality 
is more likely in papillary carcinoma. Whenever a 
small (~3cm diameter) hypovascular neoplasm is 
detected, the possibility of a multifocal papillary car­
cinoma, and thus multifocality, should be taken into 
account. Other histological subtypes (clear cell carci­
noma, oncocytoma, Bellini duct carcinoma) may be 
multifocal as well (Figs. 4.13, 4.14). 

The great advantage of spiral CT is that the entire 
renal parenchyma can be examined in the same 
corticomeduHary and/or nephrographic phase (Fig. 
4.13). This enables the detection of multifocal 
neoplams in virtually all cases, at least if the lesions 
are larger than 1 cm in diameter. Contrast-enhanced 
MRI provides similar accuracy for tumor detection. 

4.4.7.2 
Tumor Delineation 

Tumor extension beyond the capsule causes blurring 
of the tumor margins, thickening of the renal cap­
sule, or obliteration of the perirenal fat. Perinephric 
soft tissue stranding, however, is an unreliable indi-
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cator of tumor extension because it may also result 
from a resolving perinephric hematoma, fat necro­
sis, dilated collateral blood vessels, or edema of 
connective tissue septa (Fig. 4.15). The inability 
to determine accurately the presence or absence of 
small amounts of extracapsular, perinephric tumor 
extension accounts for over half of CT staging errors 
(JOHNSON et al. 1987). At times, invasion of adjacent 
organs (e.g., liver, spleen, pancreas, colon) is difficult 
to assess on axial images. Loss of fat planes between 
the tumor and adjacent structures such as the liver or 
psoas muscle is not necessarily a sign of tumor inva­
sion (JOHNSON et al. 1987). Multiplanar reformatted 
CT images (coronal, sagittal, parasagittal) can be 
helpful to define tumor margins more accurately 
(Figs. 4.16, 4.17). US is often helpful in determining 
whether the tumor is merely adjacent to or has in­
vaded a structure such as the liver or psoas muscle 
(LEVINE 1995). Perhaps MRI has some advantages 
over CT concerning the evaluation of involvement of 
neighboring organs because of direct multiplanar 
imaging and good tissue differentiation. 

Intraoperative US is a useful adjunct for the dy­
namic evaluation of renal tumors in the surrounding 
environment of cysts, the collecting system, and the 
renal vasculature (POLASCIK et al. 1995). It is 
particularly beneficial in defining preoperative inde­
terminate lesions and in evaluating extrarenal struc­
tures for tumor involvement, such as the renal vein, 
inferior vena cava, adrenal gland, and liver. At some 
centers, intraoperative US turns out to be most 
useful during partial nephrectomy because it may 
improve tumor-free surgical margins. 

4.4.7.3 
Venous Involvement 

There is probably no preoperative staging decision 
more'important than that concerning venous propa­
gation and its cephalad extension, followed by re­
gionallymph node metastases (BARBARIC 1996). 

Involvement of the renal vein with tumor throm­
bus occurs in 21 %-35% of patients, while vena caval 
involvement is seen in 5%-10% of patients, and is 
more common in patients with a right-sided tumor 
(GONCHARENKO et al. 1979). In 20% of patients with 
caval involvement extension of the thrombus is seen 
into the right side of the heart and the pulmonary 
artery (MADAYAG et al. 1979; PARKS and KELLETT 
1994). 

Since the introduction of spiral CT, image acquisi­
tion can be obtained within one breath hold. This 
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Fig. 4.13 a-g. US, CT, and MRI; bilateral RCC. On US, both 
lesions are slightly hyperechoic compared with the renal 
parenchyma (right kidney, a; left kidney, b). The central 
hypoechoic area in the left lesion is due to necrosis. Note that 
vascularity is only exhibited at the implantatoin base of the 
small lesion in a. Based on color-Doppler such a lesion could 
be erroneously misinterpreted as a complicated cyst. The 
contrast-enhanced CT scan shows both lesions, heteroge­
neously enhancing at the periphery and with areas of necrosis 
or hemorrhage (c,d). T2-weighted MR images (axial, e,f; 
coronal, g) likewise show the necrotic carcinomas in both 
kidneys. The lesion in the right kidney is predominately 
hyperintense with subtle low-intensity areas representing 
viable tumor tissue 

b 

d 

f 
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Fig. 4.14 a-c. CT; RCC. Horse-shoe kidney with multifocal 
RCCs, clear cell type. There are multiple hypovascular tumors 
in the right kidney and a cluster of tumors is present in the 
isthmus. Heminephrectomy was performed 

increases the ability to identify a venous tumor 
thrombus and also allows computer-generated re­
construction in a different plane or use of a three­
dimensional reconstruction technique, such as 
maximum intensity projection (MIP). The accuracy 

49 

Fig. 4.15. CT; RCC. Malignant tumor extending from the 
lower pole of the left kidney indiscernible from the anterior 
abdominal wall, from the intestines, and from the psoas 
muscle. However, it is difficult to discriminate between inva­
sion of these structures and compression 

Fig.4.16. CT; RCC. Malignant tumor at the upper pole of the 
right kidney, indiscernible from the liver and the diaphragm. 
At surgery, there was invasion of the liver, but not of the 
diaphragm. Partial hepatectomy had to be performed 

of the CT diagnosis of tumoral involvement of the 
main renal vein and the inferior vena cava reaches 
78%-93%. Axial imaging is usually sufficient for the 
diagnosis and evaluation of the extension of venous 
involvement. Reformatted imaging to visualize the 
course of the veins in the coronal or sagittal spatial 
plane can be attractive for surgeons who are used to 
angiograms (Fig. 4.18). 

The study of SEMELKA et al. (1993) suggested that 
MRI is moderately better than CT for the detection 
and staging of renal cancer, especially for detecton 
of tumor thrombi. This was confirmed by other stud­
ies (HELENON et al. 1993b; ROUBIDOUX et al. 1992; 
KALLMAN et al. 1992). MRI allows for differentiation 
between a native thrombus and a tumor thrombus 
based on signal characteristics and demonstration 
of patchy flow within the thrombus (NGUYEN et al. 
1996). Tumor thrombus in the renal vein and infe-
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Fig. 4.17 a,b. CT; RCC. Bulky mass originating in the right 
kidney and displacing the liver. It is not clear whether there 
is invasion of the liver on axial images (a). Reformatted 
imaging (sagittal plane, b) is not always helpful in further 
discrimination between compression and invasion. At 
surgery, the tumor could be easily dissected from the liver 
capsule 

Fig. 4.18. CT; chromophobe carcinoma. Parasagittal refor­
matted image showing the hypovascular tumor in the upper 
pole of the right kidney in relation to the renal veins and 
inferior vena cava 
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rior vena cava may be suspected on Tl-weighted SE 
pulse sequences if the signal void of flowing blood is 
replaced by relatively high signal because of tumor 
thrombus. Tumor thrombi emit signal with an inten­
sity similar to that of the primary neoplasm on dif­
ferent pulse sequences. MRI using sagittal and 
coronal planes is particularly helpful in evaluating 
the superior extent of caval tumor thrombus relative 
to the diaphragm, hepatic veins, and right atrium. 
Furthermore, MRI has the potential to detect venal 
wall invasion. 

In patients with RCC, color-Doppler US appears 
to be fairly accurate in assessing tumor extension 
into renal veins, the inferior vena cava, and the right 
side of the heart (KALLMAN et al. 1992) (Fig. 4.19). 
Although CT and MRI are the imaging techniques of 
choice for staging RCC, color-Doppler US may be 
used as a complementary technique for assessing 
venous extension in patients with equivocal results 
(HABBOUB et al. 1997). 

Occasionally, the results of preoperative staging 
will be called into question intraoperatively. Then, 
intraoperative US can be used to clarify the presence 
or extent- of thrombus (LONG et al. 1993; HARRIS et 
al. 1994). 

The ability of CT and MRI to detect microscopic 
tumor extension into the renal capsule or 
perinephric fat is limited, but standard radical 
therapy techniques include en bloc resection of 
Gerota's fascia. Although this is an important prog­
nosticator (V AN POPPEL et al. 1997), this cannot be 
considered a serious limitation of either imaging 
technique in terms of impact on standard surgical 

Fig.4.19. US; thrombus in the inferior vena cava. Sagittal scan 
of the inferior vena cava showing an intraluminal thrombus 
from an RCC of the right kidney 
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Fig. 4.20 a-e. CT and MRI; RCC in the right kidney. Nodular 
lesion in the left adrenal gland (arrow), hypo dense 
precontrast (14 HU in a), and slightly enhancing after intrave­
nous contrast administration (44HU in b). The lesion has low 
signal characteristics on both Tl- and T2-weighted images 
(c,d), and is isointense to the liver on the out-phase images (e) 

b 

d 
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technique (Fig. 4.15). The accuracy rate for the detec­
tion of visceral invasion has been reported to be 
97%-100%. 

Reports in the literature have recorded an 80%-
96% accuracy for staging renal tumors, and it seems 
that MRI is at least as accurate as CT for staging 
purposes (FEIN et al. 1987; HRICAK et al. 1988; 
KABALA et al. 1990). MRI appears to be the best 
technique for detecting venous tumor involvement 
(HRICAK et al. 1985; ROUBIDOUX et al. 1992). One 
hundred percent accuracy has been reported for in­
ferior vena cava thrombus diangosis and 80% accu­
racy for right atrial thrombus (PARKS and KELLETT 
1994). 

4.4.2 
N-Staging 

Lymph nodes can be detected with a reasonably high 
degree of accuracy. Size, however, is not a reliable 
criterion to differentiate benign (reactive) from 
malignant lymph nodes. Significant lymph node en­
largement frequently may be caused by inflamma­
tory changes, especially in the presence of tumor 
necrosis (STUDER et al. 1990). Enlarged hyperplastic 
or reactive lymph nodes may be present in more 
than 50% of patients with renal carcinoma (STUDER 
et al. 1990). Furthermore, micrometastases may be 
present in lymph nodes of normal size. 

The sensitivity of CT lymph node staging is 
reported to be 83%-89% (JOHNSON et al. 1987; 
LONDON et al. 1989). MRI appears to be as accurate 
as CT for the detection of lymph node involvement 
(PARKS and KELLETT 1994). US is less accurate than 
CT or MRI in tumor staging. Failure to visualize ad­
equately the central retroperitoneal region, renal 
vessels, and infrahepatic vena cava may occur in 
more than 50% of patients, usually because of over­
lying intestinal gas (WEBB et al. 1987). 

The reported sensitivity and specificity for stages 
Tl, T3, and T4 range from 90% to 100% (JOHNSON et 
al. 1987; ZEMAN et al. 1988). The sensitivity and 
specificity for stage T2 disease are 44% and 91% 
respectively. Understaging is more frequent than 
overstaging (DINNEY et al. 1992). 

4.4.3 
M-Staging 

Bone, liver, and adrenal glands are also common 
sites for secondary deposits. Involvement of the 
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adrenals can be easily assessed by MRI, and differen­
tiation between adenoma and metastasis is feasible 
with great accuracy (PEPPERCORN and REZNEK 
1997) (Fig. 4.20). Normal size and normal attenua­
tion numbers of the adrenals virtually exclude the 
presence of metastases from a primary tumor in the 
kidneys. 

The lung is the most common site for secondary 
deposits, and these are seen in 55% of patients at 
autopsy (PARKS and KELLETT 1994). Accurate stag­
ing oflung disease is of great importance as complete 
surgical resection of a solitary metastasis has been 
shown to increase the 5-year survival rate from 32% 
to 58.3% (PARKS and KELLETT 1994). For the most 

Fig. 4.21 a,b. MRI; metastases from RCC. In this patient a 
radical right nephrectomy had been performed a few years 
earlier for an RCC. At least two tumors are visualized in the 
left kidney (a,b). In addition, multiple lesions with similar 
signal characteristics can be recognized in the tail of the pan­
creas (arrows, b): multiple pancreatic metastases and 
metastases in the left kidney 

a 

b 
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exact preoperative staging, a simple chest radio­
graph is probably insufficient, because up to 20% 
of nodules smaller than 1 cm will not show up. Chest 
CT directed specifically to detection of small 
pulmonary nodules is much more sensitive than 
chest radiography. 

4.5 
Follow-up After Therapy 

For follow-up after therapy, which is usually radical 
nephrectomy or partial nephrectomy, CT scanning 
remains the best imaging procedure. MRI may be a 
substitute for CT under appropriate circumstances 
(Fig. 4.21). Renal bed recurrence of neoplasm 
occurs in about 5% of patients after radical 
nephrectomy. It is most likely to occur within 2 years 
after nephrectomy (LEVINE 1995). Interpretational 
errors can be avoided by ensuring adequate bowel 
opacification with oral contrast medium. The detec­
tion of a recurrent RCC at the operative site carries a 
poor prognosis, but CT is often the preferred imag­
ing test and may serve as a guidance mechanism for 
biopsy if necessary. 
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5.1 
Introduction 

In 1996, it was estimated that nearly 30600 people 
would be diagnosed with renal cell carcinoma with 
approximately 12 000 deaths from this disease 
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(PARKER et al. 1996). Although this tumor most fre­
quently occurs in patients in their fifth and sixth 
decades of life, it is not uncommon for it to occur in 
young, productive, and otherwise healthy adults or 
even children (ECKSCHLAGER and KODET 1994). 
This disease clearly constitutes an important health 
problem in the United States. Currently, over 30% 
of patients diagnosed with renal cell carcinoma 
have metastatic disease at presentation. An addi­
tional 30%-50% of patients initially diagnosed 
with local disease will demonstrate locally advanced 
or even metastatic disease at the time of radical 
nephrectomy. These statistics, coupled with the lack 
of an effective adjuvant form of chemotherapy, 
radiotherapy, or immunotherapy (despite the initial 
enthusiasm) for renal cell carcinoma, emphasize 
that this is a surgical disease that needs to be de­
tected and aggressively treated at an early curable 
stage. 

5.2 
Indications for Radical Nephrectomy 

Radical nephrectomy, by definition, is the en bloc 
removal of the kidney, adrenal gland, and Gerota's 
fascia intact, with an ipsilateral retroperitoneal 
lymphadenectomy and early ligation of the renal 
artery and vein. Renal cell carcinoma may be a 
very vascular tumor and early ligation of the 
blood supply prior to any manipulation is important 
to avoid excessive blood loss and to avoid any 
potential tumor seeding or spill. Proper patient 
selection and identifying the appropriate surgical 
candidate is critical to the successful outcome 
of this disease. Candidates for radical nephrectomy 
include those with (1) potentially curable lesions 
(stage I-III) and a reasonable life expectancy; 
(2) stage IV disease with solitary or limited 
metastases; (3) stage IV disease with refractory 
pain, bleeding, or paraneoplastic symptoms; and (4) 
stage IV disease considered for various adjuvant 
protocols. 
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S.3 
Presentation of Patients with Renal Cell 
Carcinoma 

Although renal cell carcinoma generally occurs in 
adults with a median age at diagnosis of 59 years, 
30% of patients in one series of over 268 patients 
were less than 50 years of age at diagnosis (STEIN et 
al. 1998). Renal cell carcinoma predominately affects 
males by a ratio of2: 1 (KANTOR 1977; BRETHEAU et 
al. 1995; STEIN et al. 1998). Renal cell carcinoma may 
present with a myriad of signs and symptoms sug­
gestive of other illnesses. This masquerade of dis­
eases can often delay or make the diagnosis of renal 
cell carcinoma very difficult, and is often the reason 
it has been referred to as the "internist tumor." Pa­
tients with this tumor may present with signs and 
symptoms classic for renal cell carcinoma such as 
hematuria, pain, or a palpable abdominal mass. This 
triad, although classic for renal cell carcinoma, is 
present in only about 10% of patients (SKINNER et al. 
1971; STEIN et al. 1998). Alternatively, patients may 
present with nonspecific, obscure signs and symp­
toms including: fever of unknown origin, malaise, 
weight loss, anemia, erythrocytosis, hypercalcemia, 
hypertension, congestive heart failure, acute onset of 
a scrotal varicocele, lower extremity edema, and 
pathologic fractures, just to mention a few (SKINNER 
et al. 1971; STEIN et al. 1998). 

Many symptoms of renal cell carcinoma are 
caused by the elaboration of specific polypeptide 
hormones by the tumor itself. These substances are 

J.P. Stein and D.G. Skinner 

responsible for the "paraneoplastic" effects of the 
tumor, present in a significant number of patients 
diagnosed or treated for renal cell carcinoma 
(McDOUGAL and GARNICK 1995; GOLD et al. 1996). 
These paraneoplastic syndromes may occur in 
curable patients with renal cell carcinoma, and do 
not necessarily imply incurability or represent 
metastatic disease. Effective therapy of the underly­
ing tumor generally induces regression of the 
paraneoplastic syndrome. Few paraneoplastic syn­
dromes respond to medical therapy alone; hyper­
calcemia may be the exception. Importantly, 
recurrence of a paraneoplastic syndrome should 
raise suspicion for relapse of disease, either local or 
metastatic. 

To avoid delays in the diagnosis and effectively 
treat patients, it is important to recognize the 
paraneoplastic syndromes associated with renal 
cell carcinoma, which are present sometime during 
the illness in 10%-40% of patients (McDOUGAL and 
GARNICK 1995; GOLD et al. 1996). The most com­
monly observed paraneoplastic syndromes in 
patients with renal cell carcinoma include: cachexia, 
hypertension, anemia, hyperglycemia, nonme­
tastatic hepatic dysfunction (Stauffer's syndrome), 
erythrocytosis, and amyloidosis. 

Presenting signs, symptoms, and clinical and 
laboratory findings, according to their incidence 
from two large series of patients with renal cell carci­
noma, are shown in Table 5.1 (SKINNER et al. 1971; 
STEIN et al. 1998). These data represent 309 patients 
treated over a 30-year period at the Massachusetts 

Table 5.1. Presenting signs, symptoms, and laboratory findings in patients with renal cell carcinoma: the MGH" and USCb series' 
individual and collective experience ' 

Presentation: signs and symptoms 
and abnormal laboratory findings 

No. of patients 
Hematuria (micro or gross) 
Classic triad 
Pain 
Abdominal mass 
Fever 
Weight loss 
Anemia 
Erythrocytosis 
Hypercalcemia 
Varicocele 
Incidental finding 
Known metastases (clinical or radiographic) 

MGH series"Number (%) 

309 
183 (57%) 
29 (9%) 

127 (41%) 
139 (45%) 

21 (7%) 
85 (28%) 
64 (21%) 
10 (3%) 
11 (3%) 
7 (2%) 

20 (7%) 
31 (10%) 

"From SKINNER et al. (1971): Massachusetts General Hospital (MGH). 
bFrom STEIN et al. (1998): University of Southern California (USC). 

USC seriesbNumber (%) 

264 
128 (48%) 

13 (5%) 
101 (38%) 
68 (25%) 
20 (8%) 
51 (19%) 

119 (45%) 
3 (1%) 

16 (6%) 
13 (5%) 
20 (8%) 
38 (14%) 

Total number (%) 

573 
311 (54%) 

42 (7%) 
228 (40%) 
207 (36%) 

41 (7%) 
136 (24%) 
183 (32%) 

13 (2%) 
27 (5%) 
20 (3%) 
40 (7%) 
69 (12%) 
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General Hospital (MGH) (SKINNER et al. 1971) as 
well as 264 patients treated over a 25-year period 
at the University of Southern California (USC) 
(STEIN et al. 1998). The similarities of these two large 
series is striking. The most common presentation in 
both series was hematuria (microscopically or 
gross), collectively seen in 311 of 573 patients (54%). 
The classic triad of hematuria, pain, and abdominal 
mass was seen collectively in only 42 of 573 patients 
(7%). 

Anemia (hematocrit less than 33%, or hemoglo­
bin less than 10.0 ng/ml) was the most common labo­
ratory abnormality in both series. Anemia was 
present in 21 % of the MGH patients and 45% of the 
USC patients; collectively it was seen in 183 patients 
(32%) from the two series. This anemia is generally 
not a result of hematuria-related blood loss or 
hemolysis, but rather a result of a hypoproliferative 
nature that creates a low total iron-binding capacity 
and low levels of serum iron. It has also been 
postulated that the anemia seen in patients with re­
nal cell carcinoma may be due to the toxic effects 
of an unknown circulating substance (possibly a 
cytokine) that results in bone marrow suppression 
(GIBBONS et al. 1976; ROBSON 1982; LASKI and 
VUGRIN 1987). 

Renal cell carcinoma is the most common cause of 
ectopic erythropoietin production; elevated levels 
are found in nearly two-thirds of patients with 
erythrocytosis and renal cell carcinoma (SUFRIN 
et al. 1977). Secondary erythrocytosis (hematocrit 
greater than 50% or hemoglobin greater than 
15.5 ng/dl) upon admission was found in ten patients 
(3%) in the MGH series, and three patients (1%) in 
the USC series, i.e., it was collectively seen in 13 of 
573 patients (2%). This incidence of erythrocytosis is 
similar to rates in other series of 1 %-5% (GIBBONS 
et al. 1976; ROBSON 1982; SAMAAN 1979). More re­
cently, GROSS et al. (1994) reported elevated levels 
of erythropoietin in 1 of 49 patients (2%) diagnosed 
with renal cell carcinoma. Erythrocytosis differs 
from polycythemia, in which there is no elevation 
of the platelet or leukocyte count, and no 
splenomegaly. The erythrocytosis observed in 
patients with renal cell carcinoma is thought to 
be related to a circulating substance similar to 
eythropoietin, secreted by the tumor. In patients 
without evidence of metastatic disease, resolution of 
the erythrocytosis should occur following removal of 
the tumor. The late reappearance of erythrocytosis 
(following nephrectomy) may imply recurrence or 
metastatic disease, and indicates a poor prognosis 
(ROBSON 1982; ROSENBLUM 1987). 
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In 1941, Allbright first reported a case of renal 
cell carcinoma associated with hypercalcemia 
(ALLBRIGHT 1941). Hypercalcemia (serum calcium 
level greater than lO.5 mg/dl) is one of the most com­
mon paraneoplastic syndromes, affecting as many as 
20% of patients with renal cell carcinoma (MUGGIA 
1990). Hypercalcemia was found on admission in 11 
patients (3%) in the MGH series, and 16 patients 
(6%) in the USC series; collectively it was seen in 27 
of 573 patients (5%). Hypercalcemia may be attrib­
uted to skeletal metastases, but more commonly is 
related to ectopic hormone production of either a 
parathyroid hormone (PTH)-like substance or pros­
taglandin secretion by the tumor (CUMMINGS and 
ROBERTSON 1977; SAMAAN 1979; LYTTON et al. 1965; 
O'GRADY et al. 1965). More recently, a molecularly 
cloned PTH-like peptide, purified from a variety of 
cancer cell lines with near homology with PTH, has 
been identified (SUVA et al. 1987; STREWLER et al. 
1987). Although no correlation to serum calcium was 
observed, GOTOH and associates identified a PTH­
related peptide using a specific monoclonal antibody 
in 40 of 42 cases of renal cell carcinoma (GoTOH et al. 
1993). 

In general, hypercalcemia associated with renal 
cell carcinoma (without evidence of metastatic 
disease) is best managed by surgical resection or 
debulking of the primary tumor (GOLDBERG et al. 
1980; RITCH 1990). 

Hypercalcemia associated with renal cell carci­
noma may also imply the presence of bony 
metastases, reported in 52% of patients in one 
series (CHASAN et al. 1989). In this situation, the 
hypercalcemia does not represent a true paraneo­
plastic syndrome; rather it is related to the direct 
osteolytic bone activity of the metastatic process. 
The presentation of these patients may be similar to 
that of those with humoral hypercalcemia; however, 
patients with metastatic hypercalcemia may have 
bony pain and may not respond to nephrectomy. 
Radiotherapy may help ameliorate the bony pain 
and hypercalcemia in this situation. 

Constitutional symptoms such as fever, weight 
loss, and cachexia may also suggest the diagnosis 
of renal cell carcinoma, and are present in over 50% 
of patients (McDOUGAL and GARNICK 1995). Fevers 
upon presentation were observed in 21 patients (7%) 
in the MGH series, and 20 patients (8%) in the USC 
series; collectively they were seen in 41 of 573 pa­
tients (7%). Fever associated with renal cell carci­
noma has been reported to occur in up to 25% of 
patients (CHERUKURI et al. 1977). Although the exact 
etiology is unknown, it is thought to be related to an 
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unknown circulating pyrogen secreted by the tumor 
(CRANSTON et al. 1973). More recently interleukin-6 
has been implicated as a potential cause of the fever 
in these patients. Interleukin-6, a cytokine that may 
stimulate acute phase reactants, has been found to be 
secreted by several human renal cell carcinoma cell 
lines, and has also been found to be elevated in 25% 
of patients with renal cell carcinoma in one study; 
78% of those patients with elevated interleukin-6 
levels had documented fevers (TSUKAMOTO et al. 
1992). Fevers in patients with renal cell carcinoma 
are frequently intermittent, and may resolve follow­
ing nephrectomy (TSUKAMOTO et al. 1992). How­
ever, return of a fever following treatment may 
indicate the presence of recurrent or metastatic dis­
ease (KElLY 1966). 

Weight loss and cachexia are constitutional symp­
toms commonly seen in patients presenting with re­
nal cell carcinoma. Weight loss was observed in 85 
patients (28%) in the MGH series, and 51 patients 
(19%) in the USC series; collectively it was seen in 
136 of 573 patients (24%). Although the mechanism 
is not well understood, the cancer-related weight loss 
and cachexia-may be related to a cytokine-mediated 
factor such as tumor necrosis factor (LASKI and 
VUGRIN 1987). 

Seven men (2%) in the MGH series presented with 
acute onset of a scrotal varicocele (in six of these 
cases it occurred on the left side), while 13 patients 
(5%) in the USC series had a varicocele on presenta­
tion. Collectively, 20 of 573 patients (3%) were found 
to have a varicocele upon presentation. This condi­
tion generally occurs secondary to obstruction of the 
gonadal vein by tumor thrombus (most common) or 
by tumor compression. On the left side, obstruction 
occurs at the level of the left renal vein, whereas on 
the right side obstruction generally involves the vena 
cava. Obstruction or tumor thrombus involvement 
of the inferior vena cava may also lead to lower ex­
tremity swelling or edema, present in 10 of 264 pa­
tients (4%) in the USC series. 

Hypertension has been associated with renal cell 
carcinoma in up to 25% of patients (McDOUGAL and 
GARNICK 1995). Although the exact etiology of the 
hypertension is unclear, it is thought to be related to 
one of the following mechanisms: renin production 
by the tumor itself, relative ischemia to adjacent nor­
mal renal parenchyma, altered renal blood flow, a 
decreased rate of renin degradation, or the increased 
production of renin by nonrenal sources (SUFRIN et 
al. 1977). Several reports have actually demonstrated 
renin secretion by the tumor itself (NIELSEN 1973; 
HOLLIFIELD et al. 1975; SUFRIN et al. 1977; LINDOP 
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and FLEMING 1984). Nephrectomy should relieve 
this tumor-induced hypertension. 

Another unique paraneoplastic syndrome of re­
versible hepatosplenomegaly with hepatic dysfunc­
tion (without clinical evidence of liver metastases) 
was described in 1935 by CREEVY and in 1961 by 
STAUFFER. This syndrome (characterized by abnor­
mal hepatic dysfunction in the absence of hepatic 
tumor involvement), is referred to as Stauffer's syn­
drome (HANASH et al. 1971; HANASH 1982; RAMOS 
and TAYLOR 1972; UTZ et al. 1970; WALSH and 
KISSANE 1968; BOXER et al. 1978). 

Diagnosis of this syndrome was initially based 
on abnormal liver function tests with elevated 
levels of serum alkaline phosphatase in the absence 
of hepatic metastases (STAUFFER 1961). Other 
biochemical abnormalities may include elevated 
transaminases, hypoprothrombinemia, prolonged 
partial thromboplastin time, and elevated a-globulin 
levels (LASKI and VUGRIN 1987; ROSENBLUM 
1987). This syndrome of reversible hepatic dysfunc­
tion has also been described in patients with 
xanthogranulomatous pyelonephritis (MALEK and 
ELDER 1978; SAMAAN 1979). However, despite the 
presence of a renal mass, patients with xantho­
granulomatous pyelonephritis are clinically distinct; 
symptoms of urinary tract infection are commonly 
present, patients are commonly anemic with 
hypoalbuminemia, and an obstructed collecting 
system (kidney stone) is almost always present 
(FIGUEROA et al. 1995; CHUANG et al. 1992). 

Although the exact etiology of the hepatic dys­
function in Stauffer's syndrome is unknown, theo­
ries of metabolic hepatic damage by a circulating 
tumor toxin, and lymphocyte-mediated immuno­
logic hepatic damage mechanism have been sug­
gested (HANASH 1982). Stauffer's syndrome should 
disappear following nephrectomy in patients with 
renal cell carcinoma, unless metastatic disease is 
present. Furthermore, recurrence of this syndrome 
following therapy, or persistence of the hepatic dys­
function despite treatment, suggests the presence of 
recurrent or metastatic disease, and indicates a poor 
prognosis (HANASH 1982; ROBSON 1982). 

Elevated levels of other hormones, glycoproteins, 
and hormone-related syndromes have been associ­
ated with renal cell carcinoma. These substances 
and syndromes include: serum human chorionic 
gonadotropin (GOLDE et al. 1974), prolactin 
(TURKINGTON 1971), human placental lactogen, cal­
citonin (SAMAAN 1979), carcinoembryonic antigen 
(GUINAN et al. 1975), feminization, masculinization, 
and Cushing's syndrome (RIGGS and SPRAGUE 1961; 



Radical Nephrectomy 

CRONIN et al. 1976). Hyperglycemia has also been 
associated with renal cell carcinoma and may repre­
sent yet another paraneoplastic manifestation of the 
disease (PALGON et al. 1986; JOBE et al. 1993). 

5.4 
The Incidentally Discovered Renal Cell 
Carcinoma 

The initial presentation of patients with renal 
cell carcinoma has shown some change over the 
past 20 years. The number of incidentally 
diagnosed renal cell carcinomas has increased con­
siderably due to recent advances, and increased 
use of ultrasonography and computed tomography 
(BRETHEAU et al. 1995; Aso and HOMMA 1992; 
THOMPSON and PEEK 1988; VALLANCIEN et al. 1990; 
KESSLER et al. 1994). In a large multicenter survey in 
Japan, Aso and HOMMA (1992) clearly demonstrated 
an increased detection rate of incidental renal tu­
mors since 1980: 20 cases in 1980, and 338 in 1988. In 
1993, a national epidemiological survey on 516 
patients from the Association Francaise d'Urologie 
revealed a 45% rate of incidentally discovered renal 
cell carcinomas (COULANGE 1993). BRETHEAU and 
associates (1995) reported a significantly increased 
detection rate of incidentally discovered renal tu­
mors over a 10 year period: 17% in 1980 to approxi­
mately 50% in 1991. Similar detection rates have 
been reported by others (Aso and HOMMA 1992; 
V ALLANCIEN et al. 1990; KONNACK and GROSSMAN 
1985; TSUKAMOTO et al. 1991; KESSLER et al. 1994). 
In fact, the incidentally discovered renal cell carci­
noma may now be the most common form of presen­
tation in up to 50% of patients. 

Several series report that incidentally discovered 
renal tumors are more commonly diagnosed in the 
right kidney, i.e., in about two-thirds of the patients 
(BRETHEAU et al. 1995; VALLANCIEN et al. 1990; 
NAKANO et al. 1992). This may be a consequence 
of the increased frequency of right upper quadrant 
(hepatobiliary) evaluation with ultrasound, and the 
fact that the right renal fossa is more easily examined 
by ultrasonography than the left side. 

Several series also report lower staged tumors 
with an improved prognosis in patients with 
incidentally discovered renal cell carcinomas 
(BRETHEAU et al. 1995; THOMPSON and PEEK, 1988; 
KONNACK and GROSSMAN 1985; TSUKAMOTO et al. 
1991; NAKANO et al. 1992). BRETHEAU and associates 
(1995) reported on 236 patients with renal cell carci­
noma; 74 of these patients were found to have inci-
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dentally discovered renal tumors. In this group of 
patients, the reported lO-year survival rate was 
85% for patients, versus 44% for those with symptom­
atic tumors. Similarly, in an evaluation of188 patients 
surgically treated for renal cell carcinoma, the dis­
ease-free 5-year survival for 121 patients incidentally 
diagnosed by ultrasound and/or computed 
tomography was 80%, compared with only 40% 
survival at 5 years for 67 symptomatic patients diag­
nosed by intravenous pyelography (P < 0.001) 
(KESSLER et al. 1994). In this series, the incidence of 
small renal tumors «5 cm in diameter) was also sig­
nificantly higher in patients incidentally diagnosed 
with ultrasound and/or computed tomography than 
in those diagnosed by intravenous pyelography 
(47.9% vs 25.4%, respectively, P < 0.01). Smaller 
tumor size and lower pathologic stage in patients with 
incidentally discovered tumors have been reported 
by others, and may relate to an improved prognosis 
(BRETHEAU et al. 1995; THOMPSON and PEEK 1988; 
TSUKAMOTO et al. 1991; NAKANO et al. 1992). 

This recent change in presentation of patients 
with renal cell carcinoma differs from our experi­
ence. Incidentally discovered tumors were found 
in only 20 of 309 patients (7%) in the MGH 
series; most of these renal tumors were discovered 
intraoperatively. In the more contemporary USC 
series, still only 20 of 264 patients (8%) had inciden­
tally discovered renal cell carcinomas. These 
findings are similar to other recent reports (DINNEY 
et al. 1992). This may be explained by the fact that 
ultrasonography and computed tomography were 
either not available or less commonly performed 
during the particular era under study. Furthermore, 
the incidence of incidentally discovered renal tu­
mors may differ in series from large tertiary referral 
centers where more advanced and complicated renal 
tumors are referred and managed. 

5.5 
Prognosis of Patients with Renal Cell 
Carcinoma 

Despite extensive research, effective adjuvant forms 
of therapy for renal cell carcinoma are still lacking. 
Surgical extirpation remains the only truly effective 
means of curing this disease. Dedicated efforts have 
been made to identify various morphologic, molecu­
lar, and pathologic features that may provide prog­
nostic information regarding survival in patients 
with renal cell carcinoma. In addition, better prog­
nostic markers may also help identify patients with 
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increased risk for recurrence and/or disease progres­
sion, who may benefit from adjuvant treatment 
strategies. 

Pathologic tumor staging following surgical resec­
tion remains the most important prognostic variable 
in patients with renal cell carcinoma (THRASHER 
and PAULSON 1993). It has been shown that patients 
with pathologically organ-confined tumors demon­
strate better clinical outcomes (recurrence and sur­
vival) than those with nodal or distant metastases 
(DINNEY et al. 1992; GIULIANI et al. 1990; GOLIMBU 
et al. 1986; McNICHOLOS et al. 1981; MEDEIROS et al. 
1987, 1988; NURMI 1984; ROBSON et al. 1968, 1969; 
SELLI et al. 1983; SIMINOVITCH et al. 1983; SKINNER 
et al. 1971; STEIN et al. 1998). The staging system 
most commonly used is ROBSON'S modification 
(ROBSON 1963) of the system described by FLOCKS 
and KADESKY (l958). Although still commonly used 
today, this staging system is limited by collectively 
designating venous tumor thrombus involvement 
(renal vein or vena cava) and lymph node involve­
ment to stage III. These two entities have different 
prognostic implications. Those tumors with throm­
bus extension into the renal vein or even vena cava 
completely resected, without perinephric fat or re­
gionallymph nodes, have a similar prognosis to tu­
mors confined to the kidney (stage I) (BOXER et al. 
1979; LIBERTINO et al. 1987; MRSTIK et al. 1992; 
SELLI et al. 1983; SKINNER et al. 1972a). In contrast, 
lymph node involvement has been shown to be a 
much worse prognostic variable (SIMINOVITCH et al. 
1983; BOXER et al. 1979; SKINNER et al. 1972b; 
GIULIANI et al. 1990; GOLIMBU et al. 1986). To fur­
ther complicate matters, although venous tumor 
thrombus involvement may not affect patient sur­
vival, local microscopic tumor infiltration of the wall 
(endothelium) of the vein appears to adversely im­
pact upon survival (MRSTIK et al. 1992; HATCHER 
et al. 1991). 

These limitations of Robson's staging system 
were addressed by the TNM staging system 
proposed by the International Union Against Cancer 
(BEAHRS and MYERS 1983) and modified by 
HERMANEK and SCHROTT (l990), taking into 
consideration tumor size, extent of local invasion, 
degree of extension into the vein, and extent of 
lymph node metastases. 

Although the accumulated data suggest that the 
pathologic stage of renal cell carcinoma at the time of 
surgical resection is the most important single vari­
able in determination of survival, other factors may 
also be involved. Additional features of a particular 
renal cell carcinoma may also provide prognostic 
information including: nuclear grade, histologic pat-
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tern, tumor size, cell type, DNA content, and nuclear 
morphometry (THRASHER and PAULSON 1993). 

5.6 
The USC Surgical Experience 
with Renal Cell Carcinoma 

We have recently evaluated our experience with the 
surgical management of renal cell carcinoma over 
the past 25 years (STEIN et al. 1998). From 1972 
through 1997, a total of 264 patients underwent 
surgical management for renal cell carcinoma. Of 
these patients, 174 (65%) were male and 90 (35%) 
were female. The median age at diagnosis was 59 
years (range 19-90 years); 25% of patients were less 
than 50 years of age and 17% greater than 70 years of 
age at the time of presentation. The median follow­
up in these 264 patients was 6.8 years (range 1-21 
years). 

The median survival for the entire group of pa­
tients was 7 years. The most important prognostic 
variable regarding outcome was pathologic stage 
(Table 5.2) Overall, the recurrence-free survival for 
Robson's pathologic stage I (n = 68), II (n = 54), III 
(n = 76), and IV (n = 70) tumors was 95%, 85%, 54%, 
and 19% at 5 years respectively, and 78%, 80%, 40%, 
and 19% at 10 years respectively. 

Of the 76 patients with stage III tumors: 14 had 
lymph node only involvement (stage IIIb), 51 had 
tumor thrombus involvement only (stage IlIa), and 
11 had both lymph node and tumor thrombus in­
volvement (stage IIIc). Interestingly, no patient in 
this series was found to have only tumor extension 
through Gerota's fascia (stage III) without evidence 
of lymph node or tumor thrombus involvement or 
metastatic disease. The 5-year recurrence-free sur­
vival in patients with stage IIIb was 54%, compared 
to a 59% 5-year recurrence-free survival for stage 
IlIa, and a 33% 5-year recurrence-free survival for 
stage IIIc. Furthermore, of the 25 patients with 
lymph node involvement (stage IIIb and stage IIIc), 
the 5- and lO-year recurrence-free survival was 46% 
and 25% respectively. 

Nuclear tumor grade and the histologic cell 
type were also found to significantly influence 
recurrence-free survival in our series of patients 
(Table 5.2). The 5-year recurrence-free survival for 
renal tumors with nuclear grade I and II tumors (n = 
87) was 78%, compared to a 62% and 37% 5-year 
recurrence-free survival for nuclear grade III (n = 
136) and IV (n = 45) tumors respectively (P < 
0.0001). Furthermore, renal tumors with clear cell 
features (n = 149) demonstrated an improved 5-year 
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Table 5.2. Recurrence-free survival at 5 and 10 years: relationship with pathologic stage, nuclear grade, and cell type 

Prognostic variable 

Pathologic stage' 
I 
II 
III 
IV 

Nuclear grade 
I + II 
III 
IV 

Cell type 
Clear cell 
Clear + granular 
Spindle 

'Robson's staging system. 

Number of patients 

264 
68 
54 
76 
70 
264 
87 
136 
45 
264 
149 
90 
19 

Table 5.3. Significance of demographic features related to re­
currence-free survival 

Prognostic variable 

Gender of patient 
Age of patient 
Number of symptoms 
Anemia (serum Hct < 35%) 
SerumLDH 
Serum alkaline phosphatase 
Presence of gross hematuria 
Presence of microhematuria 
Weight loss 
Presence of pain 
Presence of an abdominal mass 
Hypercalcemia 
Serum transaminase levels 

Pvalue 

0.59 
0.66 
0.001 
0,01 
0.01 
0.001 
0.3 
0.3 
0.001 
0.64 
0.3 
0.03 
0.4 

recurrence-free survival of 72%, compared to rates 
of 50% with clear cell and granular features, and 58% 
with spindle cell features (P = 0.01). 

When evaluating the demographic features of 
these 264 patients, certain prognostic indicators 
were also found to impact upon recurrence-free sur­
vival (Table 5.3). Adverse demographic factors 
significantly affecting survival included: the number 
of symptoms at the time of presentation, anemia 
(hematocrit less than 35%), elevated serum 
lactase dehydrogenase (LDH) level, elevated serum 
alkaline phosphatase level, hypoalbuminemia, 
hypercalcemia, and weight loss. Demographic fea­
tures that did not significantly affect survival in­
cluded: age at the time of presentation, gender of 
patient, the presence of gross or microscopic 
hematuria, the presence of pain, the presence of an 
abdominal mass, and serum transaminase levels. 

Recurrence-free survival (%) Pvalue 

5-year 10-year 

<0.0001 
95% 78% 
84% 80% 
54% 40% 
19% 19% 

<0.0001 
78% 75% 
62% 51% 
37% 20% 

P= 0.01 
71% 63% 
50% 30% 
58% 58% 

5.7 
The Current Role of a Retroperitoneal 
Lymphadenectomy 

The current role of a retroperitoneallymphadenec­
tomy in the management of renal cell carcinoma 
remains controversial. As previously mentioned, 
lymph node involvement is an adverse prognostic 
factor in patients with renal cell carcinoma. Most 
investigators would agree that a retroperitoneal 
lymphadenectomy assists in the accurate pathologic 
staging of the disease and also provides valuable 
prognostic information based on the presence or 
absence of nodal involvement. In addition, those 
patient identified with lymph node involvement may 
benefit from some form of adjuvant therapy. This, 
however, is contingent on the efficacy of an effective 
adjuvant form of therapy; unfortunately, most have 
been disappointing. Although the authors firmly be­
lieve there may be a therapeutic benefit from a prop­
erly performed lymph node dissection, this remains 
conjectural and will continue to be a source of debate 
until a well-designed, randomized, prospective trial 
is performed. Currently, it is our policy to perform a 
lymphadenectomy on all patients for whom radical 
nephrectomy is potentially curative (stages I, II, and 
III). This is based on the assumption that, if lymph 
node dissection were to have any therapeutic benefit, 
it would be for those with minimal lymph node in­
volvement. This is in addition to the fact that there is 
no truly effective form of adjuvant therapy currently 
available for renal cell carcinoma. 

Although poorly understood, the lymphatic 
drainage of the kidney is thought to parallel its 
vascular architecture. A review by MARSHALL and 
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POWELL (1982) demonstrated that the regional 
lymph node drainage of the right kidney includes the 
lateral caval lymph nodes, the pre- and postcaval 
lymph nodes, and the interaortocavallymph nodes. 
The lymph node drainage of the left kidney consists 
of the upper left lateral lumbar nodes, the pre- and 
postaortic lymph nodes, the nodes lying on the left 
crus of the diaphragm (posterior and medial to the 
adrenal vein), and the lymph nodes along the left 
renal vein. It has been suggested that the lymphatic 
drainage from the kidney is predictable at the level of 
the hilum, but that beyond the immediate region of 
the kidney, lymphatic drainage is unpredictable 
(TSUKAMOTO et al. 1990; WOOD 1991). 

Of patients undergoing radical nephrectomy, 
nearly 25% will have metastatic lymph node involve­
ment at the time of surgery, a figure that increases as 
the limits of the dissection (lymphadenectomy) are 
extended (ROBSON et al. 1969; HERRLINGER et al. 
1991) In addition, this incidence of lympha­
denopathy may also depend upon the diligence of 
the pathologist in accurately identifing and evaluat­
ing all nodal tissue removed. In one prospective se­
ries, 511 patients with renal cell carcinoma were 
surgically treated; 320 underwent an extended retro­
peritoneal lymphadenectomy, while 191 had a lim­
ited or no lymph node dissection (HERRLINGER et al. 
1991). The incidence of positive lymph nodes was 
found to be 17.5% in the group undergoing a lymph 
node dissection compared to 10% in those who did 
not undergo this procedure. In our series of 264 
patients at USC, a total of 57 patients (21%) were 
found to have lymph node involvement: 25 patients 
(44%) without evidence of distant metastases 
(stages IIIb and IIIc), and 32 patients (56%) 
with associated metastatic disease (stage IV). The 
5- and lO-year recurrence-free survival in the 25 
patients with stage III disease was 46% and 24%, 
respectively. 

In most instances, patients with lymph node in­
volvement have microscopic disease (PETERS and 
BROWN 1980). Computed tomography can detect 
retroperitoneal lymphadenopathy with approxi­
mately 95% sensitivity. However, it cannot deter­
mine the internal contents of the lymph nodes. In 
one report, it was found that greater than 50% of 
patients with renal cell carcinoma and retroperito­
neal lymphadenopathy as evaluated by computed 
tomography, histologically had reactive changes that 
did not represent metastatic tumor involvement of 
the lymph node (STUDER et al. 1990). This was par­
ticularly true when tumor necrosis was present in the 
primary lesion. Given that microscopic tumor in-
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volvement of the lymph nodes occurs in a significant 
number of patients, coupled with the significant 
false-positives (even with the best of imaging stud­
ies), an unequivocal diagnosis of lymph node in­
volvement with tumor can only be made on resected 
tissue. 

Benefits of an extended lymphadenectomy may 
include: (1) more accurate pathologic staging which 
should help to dictate adjuvant treatment protocols; 
(2) potential curability if disease is limited to the 
primary tumor and regional lymph nodes; and (3) 
reduction in the incidence of renal fossa recurrences. 
Data from retrospective studies and nonrandomized 
prospective studies suggested that patients who un­
derwent an extended retroperitoneallymphadenec­
tomy had an improved long-term survival when 
compared to patients who either did not have a ret­
roperitoneallymph node dissection, or in whom the 
dissection was limited (GIULIANI et al. 1983, 1990; 
HERRLINGER et al. 1991; PIZZOCARO and PIVA 1990). 
HERRLINGER and associates (1991) reported a 
significantly improved survival in 320 patients 
undergoing an extended lymphadenectomy for renal 
cell carcinoma. The overall 5- and lO-year survival 
was 66% and 56%, respectively in patients undergo­
ing a lymphadenectomy compared to 58% 5-year 
and 40% 10-year survival without lymphadenectomy 
(P < 0.01). This survival benefit was found to be 
highest among patients with Robson's stage I and II 
disease. 

Skeptics to performing an ipsilateral retroperito­
neal lymphadenectomy mention the following: 
(1) renal cell carcinoma metastasizes via both lym­
phatic and hematogenous routes; (2) the lymphatic 
drainage from the kidney is variable; (3) there is 
no effective adjuvant therapy for patients with 
lymph node-positive disease; and (4) an extended 
lymphadenectomy may increase the morbidity of the 
operation. Although renal cell carcinoma can metas­
tasize by hematogenous and lymphatic channels, 
there are a substantial number of patients with iso­
lated lymph node involvement only (25%) without 
clinical evidence of metastatic disease. Secondly, al­
though the lymphatic drainage of the kidney is vari­
able, an extended lymphadenectomy should include 
the majority of regional lymph nodes draining the 
ipsilateral kidney. Thirdly, regarding the lack of 
effective adjuvant therapy for patients with nodal 
disease, this is precisely the reason an extended 
lymphadenectomy should be performed as it may 
cure a significant number patients without the 
need for additional therapy. Lastly, we and others 
(HERRLINGER et al. 1991; SWANSON and BORGES 
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1983; SAGO et al. 1979) believe that there is little 
additional morbidity when a properly performed 
regional lymphadenectomy is executed. In fact, to 
safely perform a radical nephrectomy a regional 
lymphadenectomy may help set up the operative 
field. Therefore, since a retroperitoneal lympha­
denectomy allows for improved surgical staging of 
the tumor, with some therapeutic benefit, and may 
lower the local tumor recurrence rate without in­
creasing the operative morbidity and mortality, we 
firmly believe that it should be an integral compo­
nent of a radical nephrectomy. 

5.8 
Surgical Technique 
of Radical Nephrectomy 

Radical nephrectomy is defined as early control 
of the vascular pedicle with en bloc removal of 
the kidney and ipsilateral adrenal gland within an 
intact Gerota's fascia. A regional retroperitoneal 
lymphadenectomy is routinely performed. Suitable 
candidates for this procedure should include those 
with potentially curable tumors (stages I-III) and 
those in good medical condition whose life expect­
ancy would be reasonable without cancer of the 
kidney. Radical exenterative surgery is probably not 
advisable for poor-risk patients; rather, simple pal­
liative nephrectomy may be indicated to control 
pain, bleeding, and refractory paraneoplastic syn­
dromes (i.e., hypercalcemia), and in those patients 
considered for adjuvant experimental protocols. 
Age alone is not a contraindication to the procedure, 
provided the patient is a reasonable operative 
candidate. In selected patients with limited, 
resectable metastases (one or two metastatic depos­
its), aggressive surgical treatment combining radical 
nephrectomy and simultaneous excision of all meta­
static lesions may be appropriate. Approximately 
35% of these carefully selected patients may live 5 
or more years (MIDDLETON 1980; O'DEA et al. 1978; 
SKINNER et al. 1971). This may be particularly 
true for patients with metastatic renal cell carcinoma 
to the lungs. Several reports have demonstrated 
an aggressive surgical approach can be performed 
safely with excellent survival outcomes in this 
group of patients (DEKERNION 1983; TANGUAY et al. 
1996). 

The thoracoabdominal incision was initially 
employed for gastroeosphageal resections in the 
1940s (SWEET 1947). Subsequently, this surgical ap­
proach was adopted for resection of large renal cell 
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carcinomas (CHUTE et al. 1949). COOPER and associ­
ates first described the use of this approach in retro­
peritoneal dissections for testis tumors (COOPER 
et al. 1950). 

The thoracoabdominal approach is the authors' 
preference for nearly all retroperitoneal tumors 
and employing this incision in the management 
of renal cell carcinomas is routine. We strongly 
believe that this incision provides the best possible 
exposure and visualization. The thoracoabdominal 
incision provides a versatile approach to either 
the retroperitoneum solely, or can be combined 
with an intra-abdominal approach for extensive 
tumors or in complicated cases. In addition, the 
thoracoabdominal approach allows evaluation of the 
intra-abdominal contents. This approach provides 
the ideal means to gain early vascular control of a 
renal tumor and allows for a safe, en bloc dissection. 
This is critical, particularly in large tumors with ex­
tensive collateral vessels, or those tumors with 
venous tumor thrombus involvement. We believe 
there are no absolute contraindications to the 
thoracoabdominal approach and routinely perform 
this incision for many indications including: radical 
nephrectomy, nephroureterectomy, all retroperito­
neal tumors, retroperitoneal node dissections for 
testes tumors, and ileoureteral substitutions. 

5.8.1 
Preoperative Preparation 

Preoperative preparation is relatively routine. In 
older patients (>60 years), prophylactic preoperative 
digitalization is usual unless there is a specific 
contraindication to its use. We routinely give 0.5 mg 
of digoxin in the morning the day before surgery, 
followed by 0.25mg that afternoon and 0.125mg the 
evening before surgery. Patients with large renal tu­
mors, in whom we anticipate a combined intra­
abdominal approach with possible resection of a 
portion of the colonic mesentery, should undergo a 
short but effective bowel preparation the day before 
surgery. Several hours following breakfast on the day 
before surgery, 120 ml of emulsified castor oil is ad­
ministered and the patient is placed on a clear liquid 
diet, and made NPO after midnight. Overnight hy­
dration with intravenous fluids is important, par­
ticularly in patients undergoing a bowel preparation 
to ensure adequate hydration upon arrival at the 
operating room. 
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5.8.2 
Patient Positioning 

Patient positioning is critical, and attention to detail 
facilitates all phases of the operation (Fig. s.l). The 
patient should be positioned on the ipsilateral side of 
the operating table with the break of the table located 
immediately above the iliac crest. The contralateral 
leg (lower) is flexed 90° at the knee, and the hip is 
flexed about 30°. The ipsilateral shoulder is then 
torqued approximately 30° off the horizontal, and 
brought across the chest to be placed in an adjustable 
arm rest. The authors prefer to use a padded airplane 
arm rest, which provides an ideal positioning of the 
ipsilateral arm without pressure or stretch to the ax­
illary structures. The contralateral arm is extended 
on to an arm board ensuring avoidance of hyperex­
tension of the limb. The pelvis remains nearly supine 
or slightly rotated lO° off the horizontal plane. A 
rolled sheet is placed longitudinally under the ipsi­
lateral back, ensuring avoidance of any pressure to 

Fig. 5.1. Proper patient pOSItlOnmg for a right thoraco­
abdominal radical nephrectomy. Note that the patient's right 
side is adjacent to the ipsilateral edge of the operating table. A 
right paramedian incision is made 
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the buttocks. A similar roll is positioned under the 
contralateral abdomen to help secure the position. 
The table is then fully hyperextended and the patient 
secured with wide (3-inch) adhesive tape at the 
shoulder, hip, and leg. The table is tilted in the 
Trendelenburg position until the abdomen is in 
the horizontal plane. The ipsilateral leg remains ex­
tended (straight) along the lateral edge of the table, 
supported by a pillow behind the knee. All pressure 
points are padded. 

5.8.3 
Surgical Dissection 

Generally, an incision is made along the ninth rib. 
The size and location of the tumor, possible contigu­
ous organ involvement, along with the body habitus 
of the patient, may otherwise dictate a higher or 
lower rib incision. The incision begins at the middle 
axillary line, and extends across the costochondral 
junction to the epigastrium in a transverse nature. 
The incision is then directed inferiorly as either a 
midline or paramedian incision. For very large tu­
mors or bilateral tumors, aT-shaped incision may 
be employed, extending the horizontal portion of 
the epigastric incision across to the contralateral 
costochondral junction and then dropping an ipsi­
lateral paramedian or midline extension inferiorly. 
This approach may also be employed when a vena 
caval tumor thrombus is associated with the tumor, 
requiring vascular control of the vena cava above the 
diaphragm at the level of the right atrium. For tu­
mors associated with a vena caval tumor thrombus, 
and when control of the vena cava above the dia­
phragm or at the level of the right atrium is desired, 
a higher incision along the eighth or seventh rib is 
preferred. 

We prefer a rib resection to an intercostal inci­
sion. Careful comparison of these two techniques 
reveals no difference in degree of pain or postopera­
tive requirements for analgesics; rib resection is 
quicker, easier to close, and provides a wider expo­
sure without fracturing adjacent ribs. The subcuta­
neous tissues and muscles overlying the rib and 
periosteum are incised using diathermy, and a 
subperiosteal rib resection is performed in the stan­
dard fashion. 

The anterior rectus fascia is incised, the rectus 
muscle retracted laterally, and the rectus muscle 
transected in the epigastrium with control of the epi­
gastric vessels. Lateral retraction of the muscle pre­
vents denervation of the rectus muscle with resultant 
diastasis and weakness of the abdominal wall. 
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The costochondral junction is then divided with 
heavy scissors after careful and bluntly passing a 
Mayo scissors under the cartilage. Care must be 
taken to ensure that the abdominal peritoneum has 
been swept off the transversalis fascia posteriorly. 
This is an important step in order to identify the 
plane between the muscle and fascia of the abdomi­
nal wall (anteriorly) and the peritoneum (posteri­
orly), and in fact is the hallmark to performing an 
exclusively retroperitoneal dissection without enter­
ing the peritoneal cavity. 

An exclusively retroperitoneal dissection is ap­
propriate for small, less complicated renal tumors, 
or tumors of the renal pelvis or ureter. Development 
of the plane between the anterior surface of 
Gerota's fascia and the colonic mesentery and pari­
etal peritoneum with large or vascular tumors 
may lead to considerable venous bleeding if the 
renal artery has not been previously ligated, and 
should be avoided. Therefore, when performing a 
radical nephrectomy for large, vascular renal cell 
carcinomas, it is preferable to enter the peritoneum 
after dividing the costochondral junction to gain 
early vascular control. When the peritoneum is 
opened widely, the pleura is incised and the dia­
phragm divided in the direction of its fibers. It is 
helpful to first dissect the peritoneum off the dia­
phragm posteriorly before dividing. This maneuver 
facilitates later mobilization of the liver for right­
sided, and the spleen for left-sided tumors. A self­
retaining Finochietto retractor is positioned, with 
the costochondral junction placed through the holes 
in the blades of the retractor and secured with towel 
clamps. 

At this time, the peritoneum mayor may not be 
entered, depending upon the surgeon's preference. 
Intra-abdominal access allows one to explore the 
intra-abdominal contents, including the liver, and 
also allows palpation of the regional lymph nodes to 
determine in advance the extent of the primary tu­
mor. Moreover, opening the peritoneum may prove 
useful to the surgeon to determine accurately the 
plane between the lateral peritoneal reflection and 
the anterior surface of Gerota's fascia (Fig. 5.2). Defi­
nition of this plane is one of the most important 
aspects of the operation; its proper identification is 
achieved by developing a loose fibroareolar tissue 
plane that separates the anterior surface of Gerota's 
fascia from the posterior peritoneum. Once the 
plane is identified, it is further developed medially 
beyond the great vessels by both sharp and blunt 
dissection. Medial and superior retraction on the 
peritoneal envelope around the liver on the right 
side, and the spleen on the left side, facilitates and 
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Fig. 5.2. For small, left-sided renal tumors, the transversalis 
fascia can be divided in the groove between the descending 
colon and the anterior surface of Gerota's fascia. This will 
allow the peritoneal envelope to be swept medially off the 
anterior surface of Gerota's fascia. The inferior mesenteric 
vein, splenic vein, and origin of the superior mesenteric artery 
should be identified. Immediately below the superior mesen­
teric artery is the left renal vein crossing the aorta anteriorly 

enhances exposure to the ipsilateral kidney and 
retroperitoneum. 

For left-sided tumors, the only limiting factor that 
prevents one from completely crossing the midline 
in this avascular plane is the inferior mesenteric 
artery. This artery may be ligated and divided to 
facilitate exposure. Once this plane has been com­
pletely developed on either side, certain important 
landmarks must be identified. The inferior mesen­
teric vein can be traced to its junction with the 
splenic vein. Just lateral to this structure is the supe­
rior mesenteric artery, an important anatomic land­
mark. In all cases, this artery should be located as it 
originates form the anterior surface of the aorta. 
Immediately caudal or posterior to the superior me­
senteric artery is the left renal vein. The left renal 
vein and the superior mesenteric are the two most 
important anatomic structures to identify for both 
right- and left-sided dissections. For left-sided tu­
mors, ligation and division of the three principal 
branches of the left renal vein should be performed; 
the left gonadal, the left adrenal, and the normally 
present ascending (posterior) lumbar vein that en­
ters posteriorly. Control of these veins will facilitate 
retraction of the left renal vein and expose the left 
renal artery at its origin from the aorta (Fig. 5.3). 
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Fig. 5.3. Ligation of the left renal vein. Note the relationship 
between the left renal vein (retracted inferiorly) and the origin 
of the superior mesenteric artery and celiac artery 

For right-sided tumors, sufficient mobility of the 
left renal vein can usually be achieved to expose the 
aorta and right renal artery without ligating or divid­
ing the left gonadal, adrenal, or ascending lumbar 
veins. If additional mobility of the left renal vein is 
required, ligation of the left adrenal branch (most 
medial) should provide the necessary mobility. 

For large right-sided renal tumors, a combined 
intra-abdominal approach is routinely performed. 
Attention is directed toward ligation of the renal 
artery. First, the small bowel contents are retracted 
to the right and the ligament of Treitz is identified. 
The duodenum is kocherized to the right and the 
ligament of Treitz divided. This dissection should 
begin medial to the junction of the splenic and the 
inferior mesenteric vein. This maneuver also permits 
identification of the origin of the superior mesenteric 
artery. The aorta can be readily palpated below the 
region of the left renal vein, cephalad to the inferior 
mesenteric artery. Identification of the aorta is made 
possible with careful dissection of the fibroareolar 
lymphatic tissue surrounding it. Using right-angle 
clips, all fibroareolar and lymphatic tissue immedi­
ately over the aorta is divided. Dissection begins at 
the level of the inferior mesenteric artery and con­
tinues cephalad, taking care to ensure that one stays 
directly on top of the aorta. For right-sided tumors 
the inferior mesenteric artery need not be ligated. 
This is particularly important in elderly patients with 
some component of atherosclerosis; it is best to 
preserve this vessel. A gonadal artery is frequently 
encountered and can be clipped and divided. Imme-
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Fig. 5.4. Ligation of the right renal artery. The fibroareolar 
and lymphatic tissue is divided directly over the aorta. The left 
renal vein is mobilized and retracted to identify the renal 
artery. Note that ipsilateral lumbar arteries may also be 
divided to further mobilize the aorta and facilitate ligation 
and division of the right renal artery 

diately cephalad to the gonadal artery, the left renal 
vein should be identified as it crosses over the vena 
cava. A Gil-Vernet or vein retractor can elevate the 
left renal vein and allow for dissection to continue up 
the aorta to the origin of the superior mesenteric 
artery. The right renal artery can then be identified 
medial to the aorta and posterior to the left renal 
vein (Fig. 5.4). 

Prior to ligating the renal artery it is sometimes 
helpful to sweep all fibroareolar lymphatic tissue off 
the top and side wall of the aorta to the intervertebral 
ligaments and to ligate the ipsilateral lumbar 
arteries, usually two or three lumbar arteries exist 
below the ipsilateral renal artery. This maneuver 
provides additional mobility to the aorta and may 
facilitate safe ligation of the renal artery. Further­
more, ipsilateral lumbar arteries may also provide 
additional blood supply to large renal tumors. Fol­
lowing ligation of the renal artery and ipsilateral 
lumbar arteries, dissection continues medially down 
the right common iliac artery, which is below the 
lowest level of Gerota's fascia. The ureter and go­
nadal vessels are ligated and divided at this level. 

The avascular plane of Toldt is then further 
incised and the ascending colon, small bowel attach­
ments, and duodenum completely mobilized off 
Gerota's fascia and reflected medially (Fig. 5.5). Dis­
section of the small bowel mesenteric attachments is 
directed toward the previously kocherized duode­
num; care must be taken not to extend this dissection 
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Fig. 5.5. Access to the right renal artery. The cecum and 
ascending colon are mobilized along the avascular line of 
Toldt, while the retroperitoneal attachments to the small 
bowel are mobilized and divided in a cephalad direction from 
the ileocecal junction to the ligament of Treitz (medial to the 
descending colonic mesentery). This maneuver kocherizes 
the duodenum and pancreas off the great vessels. Note that the 
inferior mesenteric vein (lateral to the aorta) is used to help 
identify the origin of the superior mesenteric artery from the 
aorta 

cephalad into the hepatoduodenalligament or portal 
structures. Once completed, this mobilization pro­
vides excellent exposure to the vena cava and entire 
retroperitoneum. The ascending colon and small 
bowel contents can be placed in a Lahey bowel bag 
and positioned on the patient's chest. 

Next, the vena cava is skeletonized, beginning 
anteriorly and dividing all fibroareolar and lym­
phatic tissue over the vena cava extending in a ceph­
alad direction. The gonadal vein is ligated and 
divided at the insertion into the vena cava. If the 
renal vein is free of tumor extending into the vena 
cava, it should be ligated. If a tumor thrombus is 
present, the nephrectomy should follow the tech­
nique described later; the renal vein should be dealt 
with only after the kidney is totally freed up from the 
surrounding tissues. Otherwise, the renal vein is 
ligated at this time. For right-sided tumors, alllum­
bar veins running to the vena cava (bilateral) below 
the level of the renal vein should be individually 
ligated so that the vena cava is entirely skeletonized. 
Dissection of the vena cava is then extended upward 
to the level of the insertion of the most inferior 
hepatic vein, representing the cephalad limit of dis­
section. Once the vena cava has been skeletonized, it 
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can be elevated with a vein retractor and all tissue 
(lymph node packet) from between the aorta and 
vena cava swept to the ipsilateral side, thus exposing 
the intervertebral ligaments posterior to the great 
vessels. Hemoclips should be placed on the ascend­
ing lumbar plexus, which passes posteriorly immedi­
ately adjacent to the sympathetic chain ganglion. 

Attention is then directed toward the cephalad 
extent of Gerota's fascia, and the prominent right 
adrenal vein. When the peritoneum is mobilized 
off the diaphragm, the liver can be elevated and 
retracted medially. This maneuver allows one to 
visualize the adrenal and to dissect Gerota's fascia 
off the diaphragm, the quadratus lumborum, the 
psoas muscles from a lateral to medial direction. 
The right adrenal vein can then be easily ligated, thus 
exposing the right crus of the diaphragm. Once 
this is accomplished, the entire specimen can be 
removed en bloc with the regional nodes and with 
Gerota's fascia intact. 

The sympathetic grooves should be carefully 
inspected as numerous veins course between these 
nerves, including the lumbar veins and the ascend­
ing lumbar venous trunk. These may require suture 
ligature if bleeding cannot be controlled by 
hemoclips. Generally, it is possible to preserve the 
ipsilateral sympathetic chain but this is usually of 
little consequence in most patients afflicted by renal 
cell carcinoma. The cisterna chyli should be identi­
fied and carefully clipped where it passes medial to 
the right crus of the diaphragm, posterior to the 
origin of the right renal artery. This will prevent 
lymph leak during the postoperative period. Inspec­
tion of the origin of the superior mesenteric artery 
may also reveal some lymph leak from dilated 
lacteals that run parallel to the artery in this area. 
These should also be individually clipped. 

If the primary right renal tumor is small, a radical 
nephrectomy and regional lymph node dissection 
can be performed entirely via the retroperitoneal 
approach. The advantage of a pure retroperitoneal 
dissection is the lack of subsequent adhesions and 
prevention of possible small bowel obstruction. In 
addition, there is less of an ileus with earlier post­
operative return of bowel function. 

For small left-sided tumors, it is usually possible 
to incise the transversalis fascia at the junction of the 
peritoneum and Gerota's fascia laterally, so that the 
descending colon and its mesentery can be swept off 
the anterior surface of Gerota's fascia medially. The 
inferior mesenteric vein should be identified and 
traced to its junction with the splenic vein in order to 
identify the superior mesenteric artery. The left renal 
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vein passes immediately below the origin of this ar­
tery. Once identified, the left renal vein is mobilized 
by ligation of the adrenal, gonadal, and posterior 
ascending lumbar veins, allowing access to the left 
renal artery. 

For large or vascular left -sided tumors, it is best to 
approach the dissection again via an intraperitoneal 
route. The duodenum can be mobilized near the liga­
ment of Treitz, with intraperitoneal identification of 
the inferior mesenteric vein. One should then divide 
all tissue directly over the aorta with attention 
focused on the crossing left renal vein. Once the re­
nalleft vein has been identified, it should be mobi­
lized by ligating the adrenal, gonadal, and posterior 
ascending lumbar veins. In addition, ligation of the 
ipsilateral lumbar arteries will also provide some 
added mobility to the aorta and allow for early and 
safe ligation of the left renal artery. The renal vein 
can then be elevated and the left renal artery ligated 
and divided. If no tumor thrombus is present, the left 
renal vein can then be ligated at its insertion into the 
vena cava. All fibroareolar and lymphatic tissue is 
then swept off the top of the vena cava medially, thus 
cleaning the ipsilateral side wall of the vena cava. The 
ipsilateral left lumbar veins are ligated at this point. 
They should be ligated at the junction of the vena 
cava down to the level of where the right common 
iliac artery crosses. The left gonadal vessels and 
ureter are divided where they cross the common iliac 
vessels. 

Gerota's fascia can be mobilized off the quadratus 
lumborum and psoas muscle posteriorly. The 
vascular communications between the adrenal and 
phrenic vessels are clipped and divided superiorly; 
the celiac ganglion is also clipped and divided, thus 
exposing the left crus of the diaphragm. 

The aorta should then be skeletonized by dividing 
all fibroareolar and lymphatic tissue immediately 
over the aorta down to its bifurcation. For most left­
sided tumors, the inferior mesenteric artery must be 
ligated and divided unless there is marked evidence 
of atherosclerotic disease of the aorta, in which 
case a wide regional node dissection is probably not 
indicated and preservation of the inferior mesenteric 
artery should performed. The uppermost lumbar 
arteries are ligated off the aorta. Usually, it is not 
necessary to ligate the lumbar vessels distal to the 
inferior mesenteric artery, an exception being the 
relatively young patient in whom an aggressive dis­
section is performed. The aorta can then be elevated 
and all fibroareolar and lymphatic tissue swept 
from underneath the great vessels over the 
intravertebralligaments to the ipsilateral side. This 
provides removal of the kidney within Gerota's 
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fascia along with the regional lymph nodes in an en 
bloc fashion. 

Careful inspection should be made to ensure that 
all bleeding is well controlled. We routinely inspect 
the origins of the lumbar arteries and veins and 
ensure that they are well secured with a silk ligature 
and a medium-sized hemoclip. We also inspect the 
renal pedicle and the inferior mesenteric artery (if 
ligated), and ensure that they too are secured with a 
hemoclip along with the silk ligature. The wound is 
then irrigated with sterile water. 

Retroperitoneal drains are not necessary; how­
ever, a size 22 chest tube is routinely inserted and 
removed the day following surgery. The diaphragm 
is closed with a running size 0 absorbable suture in 
two layers. Closure of the remainder of the incision is 
performed by figure-of-eight, through-and-through, 
nonabsorbable sutures, securing all muscular layers 
of the chest and abdomen in one layer. Care should 
be taken to ensure that the knots are inverted, par­
ticularly in thin individuals. Medially, the diaphragm 
must be incorporated in several of the closing 
sutures to ensure separation of the pleural and 
abdominal or retroperitoneal cavities. 

5.8.4 
Technical Considerations 

Several comments regarding the operative technique 
deserve specific mention. Proper patient selection 
and good surgical judgment are essential prerequi­
sites. Patients with extensive atherosclerosis of their 
aorta are best managed without extensive mobiliza­
tion of the aorta and an aggressive regional lymph 
node dissection is probably not indicated. 

Ligation and division of the ipsilateral lumbar 
arteries below the level of the renal pedicle facilitates 
aortic mobilization and allows easier and safer 
vascular control of the renal artery. In addition, only 
ipsilateral lumbar arteries need to be ligated and 
divided on right-sided tumors. Bleeding from an 
avulsed lumbar vessel can occur and result in a 
troublesome problem. Placement of hemoclips on 
the distal portion of each vessels facilitates this por­
tion of the operation. We feel it is best to ligate the 
lumbar vessels (arteries and veins) at their origin 
from the great vessels and place a medium hemoclip 
to doubly secure the vessel. Occasionally, bleed from 
a torn lumbar artery or vein may occur despite all 
precautions, in which case the use of an Allis forceps 
clamp is helpful. An arterial suture should be avail­
able at all times to help control bleeding from a torn 
or avulsed lumbar vessel. 
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The cisterna chyli should be identified behind the 
right renal artery, located in the region medial to the 
right crus of the diaphragm, between the aorta and 
vena cava. This should be ligated or secured with 
a hemoclip to prevent significant loss of protein 
during the postoperative period and possible chy­
lous ascites. Major hemorrhage from the renal hilum 
is potentially the most serious complication during 
a radical nephrectomy. Should this occur, it can 
almost always be controlled by direct posterior 
compression of the renal pedicle against the verte­
bral bodies. Complete dissection of this area and mo­
bilization of the aorta will allow identification of the 
bleeding vessel and facilitate vascular control. 

S.S.S 
Postoperative Considerations 

The routine use of chest tubes will help to avoid the 
30%-35% incidence of hemopneumothorax, with 
consequent prolonged hospitalization, that occurs 
when chest tubes are not used. In general, the tube 
is maintained on suction until significant drainage 
ceases (usually within 24h), at which time it is re­
moved. Other postoperative complications following 
a radical nephrectomy are similar to those following 
any major surgical procedure. Several critical points, 
however, should be emphasized. When an ipsilateral 
lymphadenectomy is performed, the sympathetic 
ganglia may occasionally be removed unilaterally, 
resulting in a warm ipsilateral lower extremity, a 
consequence of peripheral vasodilation of the leg, 
compared with the normal but relatively cool con­
tralateral extremity. This event may occasionally 
cause a panic-stricken call from the intensive care 
unit; the anxiety can be relieved if the contralateral 
distal pulses are predictably intact. Occasionally, 
diarrhea may result from ischemia of the large 
bowel following ligation of the inferior mesenteric 
artery. This is a rare event in younger patients, and 
is usually managed conservatively without con­
sequences or long-term sequelae. 

Concern over possible devascularization of the 
spinal cord is not warranted, provided that no 
lumbar arteries are ligated above the renal pedicle. 
The spinal cord ends at the level of the first lumbar 
vertebral body. The nutrient arteries to the spinal 
cord, the anterior and posterior longitudinal spinal 
arteries, arise from the vertebral arteries and receive 
additional blood supply from the intercostal and 
high lumbar arteries through radicular branches. 
The main lower anterior radicular artery provides 
collateral blood supply to the anterior spinal area 
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and is called the arteria radicularis magna or artery 
of Adamkiewicz (FERGUSON et al. 1975). This artery 
originates from the thoracic aorta in 50% of patients, 
and from the lumbar region in the other 50% 
(ADAMS and VAN GEETRUYDEN 1956; COUPLAND 
and REEVE 1968). However, it has been shown that in 
those patients in whom the arteria radicularis magna 
originates in the lumbar region, there is an impor­
tant radicular artery from the lower thoracic aorta 
that is consistently present and provides adequate 
collateral circulation to the anterior spinal artery 
(ADAMS and VAN GEETRUYDEN 1956; COUPLAND 
and REEVE 1968). We believe that extensive aortic 
mobilization with ligation of the lumbar arteries is 
safe and an integral component of a properly per­
formed radical nephrectomy. Again, patients with 
extensive atherosclerotic vessels are not the ideal 
candidates for this excessive dissection and good 
surgical judgment is important to determine the 
appropriate candidate. In qualified hands, the tech­
nique of a thoracoabdominal radical nephrectomy is 
safe and extremely well tolerated by the patient. 

5.9 
Management of Tumors Involving the 
Vena Cava 

Renal cell carcinomas may invade surrounding 
parenchyma directly and extend through the capsule 
to invade the perinephric fat and/or contiguous vis­
ceral structures. They may also expand into the areas 
of least resistance such as the renal vein and vena 
cava. It has become apparent that tumors with 
venous tumor thrombus extension, even into the 
vena cava, do not necessarily carry an ominous prog­
nosis if they are completely excised and are not asso­
ciated with perinephric fat, contiguous visceral 
invasion, or regional nodal or distant metastases 
(SKINNER et al. 1971, 1989; GLAZER and NOVICK 
1996; LIBERTINO et al. 1987; SWIERZEWSKI et al. 
1994). An exception to this is when the tumor throm­
bus actually infiltrates into the endothelial wall of the 
vessel, an adverse prognostic factor (HATCHER et al. 
1991; MRSTIK et al. 1992). 

With our extensive experience with renal cell car­
cinoma and venous tumor thrombus involvement, 
we have developed a right thoracoabdominal ap­
proach to remove extensive venous tumor thrombi 
en bloc with the primary tumor that we believe 
provides optimal exposure to the upper vena cava 
and allows vascular control of all venous inflow to 
the cava (SKINNER et al. 1989). Experience with the 
midline transabdominal approach with median 
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sternotomy extension has not been as good owing to 
poor exposure of the vena cava and difficulty in get­
ting around the liver. Only a few patients demon­
strate significant venous tumor thrombus extension 
into the atrium which will demand cardiopulmonary 
bypass. Usually, small tumor extensions into the 
atrium can be managed without the need for bypass, 
thereby avoiding the need to administer heparin and 
the potential for increased blood loss above and 
beyond what is already a bloody operation under 
the best circumstances. 

The thoracoabdominal approach that we rou­
tinely use involves excising the seventh rib, and 
extending the incision in the epigastrium to the 
midline and then inferiorly as a midline or 
paramedian incision to a level below the umbilicus. 
For left-sided tumors, the transverse portion of the 
incision in the epigastrium can be extended to the 
left costochondral junction (T -shaped) as previously 
mentioned. Early ligation of the renal artery is again 
essential to this procedure along with complete iso­
lation of the vena cava with ligation of all lumbar 
veins. This is accomplished by dividing the ascend­
ing colon and peritoneal attachments to the small 
bowel mesentery so that the bowel, duodenum, and 
pancreas can be elevated on the superior mesenteric 
artery pedicle. This allows access and early ligation 
of the renal artery. The vena cava can then be mobi­
lized by ligating and dividing all lumbar veins and 
applying a Rummel tourniquet loosely around the 
distal vena cava and the contralateral left renal 
vein (for right-sided tumors) or the right renal artery 
(for left-sided tumors). Note that for right-sided 
tumors, the collateral branches to the left renal vein 
should be preserved if possible. The kidney and 
Gerota's fascia are then completely mobilized, with 
en bloc dissection of the periaortic and renal 
hilar lymph nodes. The only remaining attachments 
at this time are the renal vein and the intracaval 
thrombus. 

Patients with tumor thrombus extending to the 
level of the inferior hepatic veins (level II) or higher 
(level III, to the level of the right atrium) will require 
proximal vascular control of the vena cava in the 
pericardium, at the junction of the vena cava and 
right atrium. A vertical pericardiotomy is made, 
ensuring avoidance of the phrenic nerve. A Rummel 
tourniquet is applied loosely around the vena cava 
just below its insertion into the right atrium 
(interpericardial). Patients with a subhepatic tumor 
thrombus (level I) require only a Rummel tourniquet 
placed around the vena cava at a level below the 
liver. 
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Patients with intrahepatic tumor thrombus (level 
II) or higher (level III) will require isolation and con­
trol with soft Fogarty vascular clamps of the superior 
mesenteric artery. The inferior mesenteric artery is 
similarly occluded. Two Crafoord vascular clamps 
are placed across the hepatoduodenal ligament 
(porta hepatis), after which the Rummel tourniquets 
on the distal vena cava, the contralateral renal vein, 
and the intrathoracic cava are tightened, effectively 
isolating the vena cava from all venous inflow (Fig. 
5.6). For left-sided tumors, a soft Fogarty vascular 
clamp is place on the right renal artery, thus obviat­
ing the need to occlude the right renal vein. 

Patients with tumor thrombus extension to the 
level of the right atrium (level III), with only a small 
intra-atrial component, can have a purse-string 
suture placed around the atrial appendage. A finger 
inserted into the atrium can gently milk or push the 
tumor thrombus down the vena cava so the Rumel 
tourniquet can be tightened above the thrombus 
extension at the junction of the vena cava and right 
atrium (Fig. 5.7). A large or patulous tumor throm­
bus extending into or involving a greater portion of 
the atrium will require cardiopulmonary bypass to 
prevent intraoperative embolization. 

Once complete vascular control has been per­
formed, a longitudinal incision is made into the pos­
terior portion of the renal vein, just proximal to the 
junction with the vena cava. This incision is carefully 
extended first posteriorly and then anteriorly along 
the renal vein, ensuring that this incision is not 
extended into or along the vena cava. Generally, the 
tumor thrombus can be gently extracted, intact from 
the cava (Fig. 5.8). Occasionally, the thrombus is 
adherent to the wall of the vena cava, requiring 
instrument dissection for complete removal. 

The patient should be placed in the "head-down" 
position during the extraction of the tumor throm­
bus to prevent subsequent air embolization. Trial 
occlusion of the vena cava should be performed 
prior to the incision into the renal vein to ensure the 
patient has sufficient intravascular volume to sustain 
the systemic pressure at appropriate levels during 
this portion of the procedure. The anesthesiologist is 
critical in these events and to the success of the pro­
cedure. Mannitol should be given prior to occluding 
the venous inflow into the vena cava. Overall, the 
surgeon has about 20 min of safe, warm, hepatic 
ischemia time during which time the tumor and 
thrombus can be extracted and the venotomy closed 
(Fig. 5.9). We routine place a fenestrated vascular 
clip (DeWeess) on the infrarenal vena cava to pre­
vent pulmonary emboli in patients who have had clot 
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Fig. 5.7. The cardiac surgeon can insert a finger through the 
atrial appendage and into the right atrium in order to milk the 
tumor thrombus out of the atrium at the time the primary 
renal tumor and thrombus are simultaneously extracted from 
the abdominal vena cava. Once the thrombus has descended 
out of the atrium into the proximal inferior vena cava, a 
Rumel tourniquet is tightened around the inferior vena cava at 
its junction with the atrium. This provides proximal venous 
control, prevents intraoperative embolization, and obviates 
the need for cardiopulmonary bypass 
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Fig. 5.6. Surgical maneuvers necessary for 
a safe and effective method of removing a 
level II or III tumor thrombus 

Fig. 5.S. Tumor thrombus enucleation. Note that the 
venotomy should be made in the renal vein (initially poste­
rior) just adjacent to the vena cava. This helps to prevent 
extension of the venotomy up the vena cava with loss of 
vascular control 
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Fig. 5.9. Illustration of operative field following tumor 
removal. We routinely place a fenestrated DeWeese caval clip 
(infrarenal) in patients whose tumor preoperatively com­
pletely occluded the vena cava, in those who had prior evi­
dence of pulmonary embolism, and in those in whom clot is 
encountered in the distal vena cava 

below the level of the tumor thrombus. In addition, 
postoperative anticoagulation should also be insti­
tuted in these patients. 

5.10 
The Role of Radiation Therapy 
in Renal Cell Carcinoma 

Undeniably, surgery is the most effective form of 
therapy for patients with renal cell carcinoma. It has 
been proposed that preoperative radiation therapy 
may provide several benefits to patients with renal 
cell carcinoma (RAFLA 1970; ROST and BROSIG 1977; 
FLOCKS and KADESKY 1958; RICHES 1966). These 
benefits were to include the following: (l) reduction 
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of the risk of tumor dissemination at the time of 
nephrectomy; (2) reduction of the size of the primary 
lesion; (3) increased resectability; and (4) reduction 
of tumor vascularity. Based on some encouraging 
preliminary retrospective data (Cox et al. 1970), a 
prospective randomized, national, multicenter clini­
cal trial, comparing preoperative radiation therapy 
followed by radical nephrectomy with radical 
nephrectomy alone, was launched and, although 
the data were never published (unpublished data), 
this study failed to demonstrate any benefit to 
preoperative adjuvant radiotherapy versus radical 
nephrectomy alone (Cox E.C. 1998, personal 
communication). 

Postoperative radiation therapy has the theoreti­
cal benefit of providing local control of tumor in 
patients with positive surgical margins, incompletely 
resected primary tumors, or lymph node involve­
ment (RICHES 1966; MANTYLA et al. 1977). However, 
the role of radiation therapy in the management of 
renal cell carcinoma has not been supported by the 
literature {JUUSELA et al. 1977; VAN DER WERF­
MESSING 1973; FINNEY 1973; PEELING et al. 1969). 
The problem with radiotherapy is that renal cell 
carcinoma is a relatively radioresistant tumor. This 
resistance is probably related to the significant 
degree of necrosis, cystic, and anaerobic qualities 
associated with the tumor. Furthermore, the large 
volume of normal (surrounding) tissue likely in­
cluded in the radiation field may be significant and 
increase the potential for morbidity. 

Currently, radiation therapy in renal cell carci­
noma is generally reserved for palliation, most often 
for symptomatic bony metastases (see Chap. 10). 
It has been shown that symptomatic responses or 
improvements following radiation for bony 
metastases are excellent; 77% of those with bone 
pain respond at the treatment site (HALPERIN and 
HARISIADIS 1983). Overall, radiation therapy clearly 
has a palliative role for symptomatic bony 
metastases; however, the routine use of preoperative 
or postoperative radiation therapy is currently not 
supported by the literature. 

5.11 
The Role of Chemotherapy 
in Renal Cell Carcinoma 

Despite the remarkable improvements and response 
rates of single and combination chemotherapy in 
some solid tumors, renal cell carcinoma remains 
a chemoresistant tumor. The most common agents, 
vinblastine and floxiuridine, have response rates of 
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7% and 16%, respectively (YAGODA et al. 1995). In 
an excellent review of 72 agents, evaluated in 3500 
patients, between 1983 and 1992, an overall objective 
response rate of 5.6% was found, mostly of short 
duration (YAGODA et al. 1995). Furthermore, 
hormone therapy has also been found to be equally 
ineffective (DEKERNION 1982). Currently, there is 
no role for chemotherapy or hormone therapy in 
the treatment of renal cell carcinoma. 

5.12 
Role of Surgery in Patients with 
Metastatic Renal Cell Carcinoma 

The role of surgery in patients with metastatic renal 
cell cancer continues to evolve. There will be a 
number of patients with renal cell carcinoma who 
present with solitary or limited metastases. The 
5-year survival following complete resection of the 
primary and metastatic deposit is approximately 
25%-35% (MIDDLETON 1980: O'DEA et al. 1978; 
SKINNER et al. 1971). Patients who respond best to 
this aggressive form of surgical therapy are those 
with solitary pulmonary lesions (MALDAZYS and 
DEKERNION 1986; TANGUAY et al. 1996). 

Palliation of symptoms from advanced renal 
cell carcinoma is a reasonable indication for 
nephrectomy in the face of multiple metastases 
granted that the primary tumor can be removed 
without excessive morbidity or mortality. Patients 
with paraneoplastic syndromes may also benefit 
from palliative resection. Although most would 
agree that palliative nephrectomy in this setting is 
justified, only 10% of patients can be expected to 
survive for 1 year with nephrectomy alone and 50% 
of these patients die within 4 months (BELLDEGRUN 
and DEKERNION 1988). 

Advances in immunotherapy for renal cell carci­
noma have raised the issue of surgery in the treat­
ment of patients with metastatic disease. There is 
evidence to suggest that there are improved response 
rates to immunotherapy when it is administered fol­
lowing the removal of the primary lesion (W AL THER 
et al. 1993; MINASIAN et al. 1993; UMEDA and 
NIIJIMA 1986; BELLDEGRUN et al. 1991). Although 
there is evidence to suggest that patients receiving 
immunotherapy respond better when nephrectomy 
is performed prior to treatment, the timing of 
nephrectomy is a topic of debate. In a large National 
Cancer Institute study, 40% of patients who under­
went nephrectomy were unable to start IL-2 therapy 
due to progression of disease or postoperative 
complications (WALTHER et al. 1993). Adjuvant 
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nephrectomy is also currently performed on patients 
who are on protocols that require tumor-infiltrating 
lymphocytes (BELLDEGRUN et al. 1993). Obviously, 
further trials will be important to determine the 
exact role of surgery in the treatment of patients 
with metastatic renal cell carcinoma. 
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6.1 
Introduction 

Adenocarcinoma of the kidney remains a challenge 
in urologic oncology. While prostate cancer and 
bladder neoplasms are much more frequent than 
kidney cancer, the mortality from kidney cancer can 
be estimated to be twice as high as that from bladder 
and 3 times as high as that from prostate cancer. The 
clinical picture of renal cell carcinoma has, however, 
changed completely during the last decade. Most tu­
mors are no longer presenting at a locally advanced 
or disseminated stage with hematuria or pain. In­
deed, early diagnosis of the disease has been much 
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more common since the development of ultrasound, 
computerized axial tomography (CT), and mag­
netic resonance imaging (MRI). Nowadays more fre­
quently asymptomatic and often low-stage tumors 
are routinely detected with the use of modern imag­
ing techniques (see Chap. 4). This raises questions 
about the extent of surgery that is performed with 
curative intent. 

Surgical resection of renal cell carcinoma remains 
the only effective therapy available in the manage­
ment of this disease. Other treatments such as radio­
therapy, cytotoxic drugs, or immunotherapy are not 
very effective and the gold standard therapy for kid­
ney cancer is radical nephrectomy. Classically this 
procedure is performed through an abdominal inci­
sion, allowing early ligation of the renal artery and 
vein with subsequent removal of the kidney and 
adrenal gland within an intact Gerota's fascia. Sev­
eral aspects of these surgical guidelines remain 
controversial. There is no definite proof that a simple 
nephrectomy is less optimal than a radical 
nephrectomy, that an en bloc lymph node resection 
improves survival, or that an adrenalectomy has to 
be performed in every radical nephrectomy. More 
recently it has become questionable whether the 
same treatment has to be applied in patients with 
large locally advanced tumors as in those with small 
incidentally diagnosed lesions. As in other surgical 
disciplines, the concept of radical surgery has been 
challenged, and more conservative surgery that 
spares a certain amount of the organ but offers the 
same results with respect to tumor control and sur­
vival has been proposed. 

6.2 
Kidney-Sparing Surgery 

6.2.1 
Rationale 

The number of clinically detected incidental renal 
cell carcinomas is increasing. This recent evolution 
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has become an important factor in the improvement 
of survival of patients with renal cell carcinoma 
(THOMPSON and PEEK 1988; TOSAKA et al. 1990). 
Several reports of excellent results after kidney­
sparing surgery in an imperative situation have been 
published. The term "imperative nephron-sparing 
surgery" is used when a radical nephrectomy for the 
same tumor would result in renal failure necessitat­
ing peritoneal or hemodialysis, as in patients with a 
solitary kidney, patients with bilateral tumors, and 
those with poor function of the contralateral kidney 
(NOVICK 1995). More recently some investigators 
have reported early results of conservative surgery 
for small kidney cancers in the presence of a normal 
contralateral kidney. This represents an elective in­
dication for conservative surgery. 

There is no doubt that even small adeno­
carcinomas of the kidney have metastatic potential. 
A watchful waiting policy as proposed by some 
(BOSNIAK 1995) is not justified (TALAMO and 
SHONNARD 1980). It has been clearly shown that a 
small adenocarcinoma of the kidney is not a benign 
disease and that a tumor size of ~3 em does not mean 
that there is no risk of metastatic disease (ESCHWEGE 
et al. 1996). 

A certain number of small solid tumors prove 
to be benign. Renal oncocytoma, angiomyolipoma, 
angiomyoma, metanephric adenoma, and compli­
cated cysts can be found on definitive pathologic 
examination without having been recognized prior 
to surgery (MONTIE 1991). Preoperative needle bi­
opsy of kidney tumors has to be avoided. The proce­
dure can result in bleeding or tumor seeding and is 
not diagnostically reliable because of the high inci­
dence of false-negative and false-positive results 
obtained with this technique (GOETHUYS et al. 1996). 
Therefore fine-needle aspiration biopsy of renal 
masses is only advocated when there is clinical or 
radiologic evidence to suggest a diagnosis other than 
primary renal cell carcinoma, such as metastatic dis­
ease, lymphoma, or renal abscess (HERTS and BAKER 
1995). If all suspicious solid tumors were to be 
treated by radical surgery, a significant number of 
kidneys without malignancy would be resected. 

As stated above, the number of patients being di­
agnosed with incidental renal cell carcinoma is in­
creasing (Aso and HOMMA 1992). The routine use or 
abuse of ultrasound and CT scan for many medical 
conditions may be at least partially responsible 
for this higher detection rate (BOSNIAK 1991) but 
there may also be a real increase in the prevalence of 
renal cell carcinoma (RITCHIE et al. 1984). In the face 
of an increasing number of small, mostly inciden-
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tally found renal tumors it seems appropriate to 
evaluate the feasibility of nephron-sparing surgery, 
even in patients who could easily have radical 
nephrectomy. 

6.2.2 
Imperative Kidney-Sparing Surgery 

A partial nephrectomy for renal cell carcinoma was 
first performed more than a century ago, by Czerny 
in 1887 (CZERNY 1890). One had to wait more than 
60 years until Vermooten reported on the indica­
tions for conservative surgery in certain renal 
tumors (VERMOOTEN 1950). He described the histo­
logic growth pattern of a small clear cell carcinoma 
that is well encapsulated and therefore amenable to 
local resection. Most renal cell carcinomas are lo­
cated in the upper or the lower pole of the kidney and 
this location is also particularly suitable for attempts 
at local resection. 

For more than 20 years kidney-sparing surgery 
has been considered an acceptable therapeutic 
option for selected patients with renal cancer 
(WICKHAM 1975). Major technical advances have 
been made in the application of this conservative 
surgery. Nowadays it is even possible to locally resect 
centrally located tumors that would normally re­
quire radical nephrectomy. This is possible because 
of the experience gained with kidney perfusion and 
cooling, and with knowledge obtained through ex­
tensive laboratory studies. 

Many investigators have reported their experi­
ence with nephron-sparing surgery for imperative 
indications (BAZEED et al. 1986; BELUSSI et al. 1997; 
BRISSET et al. 1989; CARINI et al. 1981; CIANCIO et al. 
1994; COLSTON 1960; GRABER 1991; GRAHAM and 
GLENN 1979; JACOBS et al. 1980; JAEGER et al. 1985; 
JOHANSSON and WAHLQVIST 1981; LICHT and 
NOVICK 1993; MALEK et al. 1976; MARBERGER et al. 
1981; MARSHALL et al. 1986; MOLL et al. 1993; 
MONTIE and NOVICK 1988; MORGAN and ZINCKE 
1990; NOVICK et al. 1977, 1989; PALMER and 
SWANSON 1978; PET RITCH et al. 1990; PROVET et al. 
1991; ROSENTHAL et al. 1984; SCHARFE et al. 1988; 
SCHIFF et al. 1979; SELLI et al. 1991; SMITH et al. 
1984; STAEHLER and ERNST 1985; STEINBACH et al. 
1991b, 1992; STEPHENS and GRAHAM 1990; TAARI 
et al. 1993; Top LEY et al. 1984; TRASHER et al. 1994; 
VAN POPPEL et al. 1986, 1991; VIETS et al. 1977; 
ZECHNER et al. 1988; ZINCKE and SWANSON 1992). 

The published reports on kidney-sparing surgery 
in patients who could not have undergone radical 
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nephrectomy have clearly demonstrated the validity 
of this surgical approach. The survival data resulting 
from the use of this procedure have been excellent. 
The 5-year tumor-specific survival rate has been 
reported by many authors to be about 88% (CARINI 
et al. 1981; LICHT et al. 1994; MORGAN and ZINCKE 
1990; STEINBACH et al. 1991a; PETRITCH et al. 1990; 
PROVET et al. 1991). One group reported a much 
lower 5-year survival rate (67%) but the patients 
treated had larger tumors, higher stage at diagnosis, 
and the presence of metastatic tumor in lymph nodes 
(BRKOVIC et al. 1997). Those patients who have pro­
gression after imperative conservative surgery often 
present metastatic disease that was probably present, 
but not yet recognizable, at the time of surgery. A 
number of these conservatively treated patients, 
however, present with local recurrence that could 
have been avoided by performing a radical instead 
of a partial nephrectomy. An analysis of all the re­
ports concerning imperative conservative resections 
showed that local recurrence occurred in about 7.5% 
(0%-12%) (VAN POPPEL and BAERT 1994). 

In these retrospective studies it is difficult to es­
tablish whether the local recurrences were due to 
incomplete resections, i.e., tumor persistence (true 
local recurrence), or to multifocality of the tumor 
(kidney recurrence). One should remember that in 
these imperative indications often locally advanced 
tumors are treated, with the intention of preserving 
sufficient nephrons to avoid hemodialysis. In the 
published reports, however, where only patients 
with smaller tumors «4 cm) underwent partial 
nephrectomy, no local (or systemic) recurrences 
were reported (LICHT et al. 1994; VELAGAPUDI et al. 
1993). In a comparative study (nonrandomized) of 
partial and radical nephrectomy in patients with 
small and low-stage tumors, the cancer-specific 
5-year survival rates were 100% following kidney­
sparing surgery and 97% after radical nephrectomy 
(BUTLER et al. 1995). 

The prognosis of tumor progression after kidney­
sparing surgery is generally poor (MORGAN and 
ZINCKE 1990). In patients with local or kidney recur­
rence the incidence of simultaneous metastases has 
been reported to range from a low of25% to a high of 
67% (BRKOVIC et al. 1994; LICHT et al. 1994). In those 
with local recurrence only and without metastases, 
the disease should not be considered incurable and 
successful salvage surgery has been routinely per­
formed (BRKOVIC et al. 1997; NOVICK et al. 1991; 
NOVICK and STRAFFON 1987). 

As expected, complication rates in patients 
treated with imperative kidney-sparing surgery are 
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higher than in those treated by radical nephrectomy. 
Complications such as arteriovenous fistula or 
pseudoaneurysm formation, urinary fistula, or 
bleeding from the partial nephrectomy edges are 
known to occur after partial nephrectomy. Radical 
nephrectomy, on the other hand, is devoid of these 
complications although no comparative study on 
hemorrhagic complications is available for review. 
Radical nephrectomy and dialysis with possible sub­
sequent transplantation has to be considered as a last 
resort for lesions that are anatomically unresectable, 
even using an ex vivo technique (MORGAN and 
ZINCKE 1991). 

With the acceptable results of imperative conser­
vative surgery in bilateral tumors or in patients with 
solitary kidney, the indications for the use of this 
approach have continued to increase over the past 
several years. It is now widely accepted that patients 
with von Hippel-Lindau disease or hereditary renal 
cell carcinoma can be effectively managed by kid­
ney-sparing surgery. There is, however, a need for 
close follow-up, because many of these patients will 
present with a recurrence (STEINBACH et al. 1995a). 
It is debatable whether patients with multifocal and 
often bilateral papillary renal cell carcinoma are suit­
able candidates for kidney-sparing surgery. In such 
patients we have noted that lesions are disseminated 
throughout the kidney and not only located under­
neath the renal capsule (DAL CIN et al. 1996). 

One might also propose conservative surgery 
in patients with a poorly functioning contralateral 
kidney, or even a contralateral kidney in which func­
tion is expected to deteriorate in the future (MOR­
GAN and ZINCKE 1990). By applying these additional 
indications, urologists are enlarging the spectrum 
of imperative and relative indications for nephron­
sparing surgery to encompass patients with diabetes, 
arterial hypertension, and renal artery stenosis 
(BERG et al. 1981; RIEDASCH et al. 1996). In view of 
the expansion in the indications for conservative 
surgery, it is expected that even in the presence of a 
normal contralateral kidney this surgical technique 
will become more and more popular. 

6.2.3 
Elective Kidney-Sparing Surgery 

The results of kidney-sparing surgery in imperative 
situations have demonstrated that this approach can 
be cancer curing, even in the case of larger and lo­
cally advanced or centrally located tumors, where 
surgery is often very demanding. However, the clas-
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sical selection criteria for nephron-sparing surgery 
in an elective setting are relatively narrow and lim­
ited to clinically low-stage tumors that are located 
underneath the renal capsule without an obvious 
exorenal component. These are exactly the cases 
where radical nephrectomy will be curative in nearly 
100% of patients while radical surgery would be ex­
pected to have a lower morbidity than a conservative 
surgical approach (ZINCKE and SWANSON 1982). It is 
therefore mandatory to evaluate the results of an 
elective kidney-sparing approach, to discuss the con­
troversies concerning recurrence rates, and to define 
the surgical technique to be used in the treatment of 
these patients. 

Some investigators have been advocating the use 
of nephron-sparing resection of the primary tumor 
in patients with metastatic renal cell carcinoma 
(KRISHNAMURTHI et al. 1996). This will be discussed 
in detail in Chap. 7. 

6.3 
Results of Elective Kidney-Sparing 
Surgery 

Several medical centers have published treatment 
results with nephron-sparing surgery in patients 
with a normal contralateral kidney and without any 
urologic disease that could lead to renal failure in the 
future (BAZEED et al. 1986; BUTLER et al. 1995; LICHT 
and NOVICK 1993; MOLL et al. 1993; SELL! et al. 1991; 
STEINBACH et al. 1992; PET RITCH et al. 1990; PROVET 
et al. 1991; V AN POP PEL et al. 1991). There are cur-
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rently 13 medical centers that have presented 
relevant data on treatment outcomes in patients 
managed with nephron-sparing surgery who had 
elective indications for this procedure. Some of 
these results have already been reviewed (LICHT and 
NOVICK 1993; VAN POP PEL and BAERT 1994; VAN 
POPPEL et al. 1997). Table 6.1 summarizes the most 
recent data in this group of patients. 

The data of two reports were not included 
(BAZEED et al. 1986; CARINI et al. 1981) since the 
same medical centers later reported on a larger 
group of patients (STEINBACH et al. 1991b; SELL! et 
al. 1991). Eleven out of the 13 reports emerged from 
single centers with data that could be compared in 
respect of tumor size, follow-up duration, disease­
free survival, and the incidence of local recurrence. 
Two other papers reported a multicenter experience 
(BELUSSI et al. 1997; PET RITCH et al. 1990) where 
data on tumor size or follow-up or disease-free sur­
vival were lacking. Although these reports represent 
a considerable number of patients, they will not be 
discussed further. Our own results presented here 
are not those earlier reported (VAN POP PEL et al. 
1991). Our study was recently updated in order to 
include a total of 50 patients treated with nephron­
sparing surgery with the longest mean follow-up 
reported. 

From single-center reports it can be concluded 
that the disease-free survival is nearly 100% and local 
recurrences are exceptional events. Among a total of 
435 renal cell carcinomas with a mean size ranging 
from 2.6 to 4.0 cm treated by nephron-sparing proce­
dures and followed for a mean duration ranging 

Table 6.1. Results of elective nephron-sparing surgery for renal cell carcinoma 

Number Mean size (cm) Follow-up (mos) Disease-free survival Local recurrence 

SELLI et al. (1991) 20 3.4 31 90% 0 
PROVET et al. (1991) 19 2.6 35 100% 0 
HERR (1994) 41 3.5 36 95% 1 (2.4%) 
LICHT et al. (1994) 17 3.6 38 100% 0 
BELUSSI et al. (1997)" 320 <5.0 12-60 5 (1.4%) 
BRISSET et al. (1989) 15 3.5 40 100% 0 
STEINBACH et al. (1991b) 72 3.2 40 90% 2 (2.8%) 
TAARI et al. (1993) 10 3.7 48 100% 0 
MOLL et al. (1993) 105 4.0 42 100% 0 
PETRITSCH et al. (1990)" 52 42 96% 2 (4.0%) 
MORGAN and ZINCKE (1990) 20 3.1 46 100% 0 
D'ARMIENTO et al. (1997) 19 3.34 70 96% 0 
VAN POPPEL et al. (1991)b 50 3.6 76 100% 0 

"Multicenter study. 
bRecently updated in 1997. 
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from 31 to 76 months, only three (0.7%) patients had 
local recurrences. This is a 10 times lower recurrence 
rate than that obtained following kidney-sparing 
surgery with imperative indications. However, the 
mean follow-up in this series is relatively short and 
a longer follow-up will be necessary to allow more 
accurate assessment of these results (CAMPBELL and 
NOVICK 1995). It is apparent that a proper selection 
of patients is at least partly responsible for these 
excellent treatment results. In the aforementioned 
single-center reports it was not clarified whether the 
local recurrences were due to incomplete resections 
or to tumor multifocality, the former being an avoid­
able and the latter an unavoidable event. 

6.3.1 
Arguments in Favor of Elective Kidney-Sparing 
Surgery 

The first argument in favor of a conservative ap­
proach for an easily resectable tumor suspected to be 
renal adenocarcinoma in the presence of a normal 
contralateral kidney is the unknown malignant po­
tential of small solid renal tumors (AMENDOLA et al. 
1988; BOSNIAK 1991; CURRY et al. 1986; FOSTER et al. 
1985). While a large oncocytoma may be suspected 
on CT scan, and a huge angiomyolipoma will be rec­
ognized without problems on ultrasound or CT, it is 
much more difficult to predict the pathologic diag­
nosis of very small solid kidney tumors. As has al­
ready been stated, fine-needle aspiration cytology 
(HELM et al. 1983) or biopsy, which has been pro­
posed by some authors (AMIS et al. 1987; JUUL et al. 
1985), is not advisable when surgery will in any case 
be performed (GOETHUYS et al. 1996; KISER et al. 
1986; WEHLE and GRABSTALD 1986). Secondly, the 
presence of a tumor pseudocapsule, as surrounds 
most smaller renal cell carcinomas, makes a 
nephron-sparing approach very appealing. It was 
shown that the pseudocapsule is intact in 80% of 
all renal cell cancers smaller than 7 cm (ROCCA 
ROSSETTI 1980). Other investigators have shown that 
in more than 90% of kidney cancers there is no 
peritumoral infiltration (COSTANTINI et al. 1996). 

A third argument for the use of conservative sur­
gery might be the impairment of renal function 
caused by radical nephrectomy. The risk of con­
tralateral kidney function loss after total nephrec­
tomy, however, is limited and about two-thirds of 
the renal parenchyma has to be removed before 
damage is induced in the remaining nephrons 
(NOVICK et al. 1991; WISHNOW et al. 1990). 
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The fourth but rather weak argument used in 
favor of nephron-sparing surgery is the risk of devel­
opment of a metachronous contralateral renal cell 
carcinoma. The risk of developing a contralateral 
cancer is reported to be 1%-4% (MONTIE and 
NOVICK 1988). Moreover in these rare cases impera­
tive kidney-sparing surgery could still be performed 
in order to avoid the anephric state. 

The possible need for cytotoxic treatment for one 
or another intercurrent malignancy has been the 
fifth argument in favor of the kidney-sparing ap­
proach (VAN POP PEL and BAERT 1992). 

The authors, however, believe that the most im­
portant argument in favor of kidney-sparing surgery 
for easily resectable tumors and in carefully selected 
patients is, as mentioned earlier, the nearly 100% 
tumor control rate. 

6.3.2 
Controversial Issues Concerning Elective 
Kidney-Sparing Surgery 

The major controversy regarding elective nephron­
sparing surgery is the risk of local recurrence, which 
can occur up to 20 years following surgery. Review of 
the literature does not permit distinction between 
recurrence due to incomplete resection and recur­
rence due to the presence of tumors arising else­
where in the kidney that either were not detected at 
the time of surgery or developed subsequently. Both 
these situations are related to the multifocal behav­
ior of renal cell carcinoma. The latter situation can­
not be considered a true local recurrence but rather a 
"kidney" recurrence. 

6.4 
Multifocality and Kidney Recurrence 

The multifocal nature of renal cell carcinoma has 
been well documented in the literature not only in 
the case oflarger tumors but also in those measuring 
3 cm or less in diameter. On the one hand there may 
be genetically determined tumor multicentricity, as 
in von Hippel-Lindau disease and hereditary renal 
cell carcinoma and probably also papillary tumors 
(DAL CIN et al. 1996, Chap. 3). On the other hand, 
sporadic renal cell carcinoma can also present with 
secondary or satellite lesions. The reports on the oc­
currence of multifocality in renal cell carcinoma are 
summarized in Table 6.2. The wide variation in the 
reported occurrence of multifocality is probably due 



84 H.P. Van Poppel and 1. Baert 

Table 6.2. Occurrence of multifocaIity in renal cell carcinoma 

Author No. of kidneys Secondary RCC: No. (%) Secondary RCC with primary ~ 3 cm: 
examined No. (%) 

MUKAMEL et al. (1988) 66 13 (19.7) 2 (3) 
CHENG et aI. (1991) 100 7 (7) 0 
JACQMIN et al. (1992) 727 53 (7.3) 10 (1.8) 
OYA et aI. (1995) 108 7 (6.5) 2 (1.9) 
KLETSCHER et aI. (1995) 100 16 (16) 5 (5) 
WHANG et al. (1995) 44 11 (25) 
NISSENKORN and BERNHEIM (1995) 27 3 (11.1) 1 (3.7) 
CHINAGLIA and BELLUSSI (1997) 387 12 (3) 3 (0.8) 

Total 1559 122 (7.8) 23 (1.5) 

to two factors. The first is the completeness of the 
pathologic examination of the kidneys, which is dif­
ficult to evaluate in different medical centers. The 
second factor is the possible presence of hereditary 
or papillary renal cell carcinoma, the incidence of 
these conditions not being accurately reported in 
different studies. In a recent study the occurrence 
of multicentricity was shown not to be related to 
pathologic grade of the tumor, tumor stage, the pres­
ence of vascular invasion, or infiltrative tumor pat­
tern (SAIKI et al. 1995). 

At the present time it can be anticipated that sec­
ondary renal cell carcinomas will be found in about 
8% of patients with renal cancers and in 1.5% of 
those with small «3 cm in diameter) primary tu­
mors. This multifocality could then be responsi­
ble for kidney recurrences after nephron-sparing 
surgery. As is shown in Table 6.2, however, the 
incidence of recurrence is even lower. It should 
therefore be acknowledged that the natural history 
of a small multifocal renal cell carcinoma remains 
undetermined. 

Tumor multifocality is an unavoidable problem 
when employing kidney-sparing surgery. With the 
use of optimal preoperative diagnostic tools such 
multifocality will often be recognized prior to sur­
gery. This preoperative recognition of multifocality 
allows the surgeon to plan to perform a radical or a 
partial nephrectomy, or at the least these important 
issues can be discussed with the patient prior to sur­
gery. When a satellite lesion is recognized during 
surgery it can still be decided whether a conservative 
procedure or a radical nephrectomy is indicated. Fi­
nally, when the multifocal behavior is responsible for 
a late kidney recurrence, salvage is still possible with 
repeat partial nephrectomy or total excision of the 
renal remnant (CAMPBELL and NOVICK 1994). 

In recent studies, examination of the healthy pa­
renchyma surrounding renal cell carcinoma showed 
abnormal cells, with abnormal ploidy or altered 
expression of tumor-associated antigens being re­
vealed in nearly 60% when compared with the 
normal renal tissue (ANTON et a1. 1995; KOVACS and 
BRUSA 1989; EMANUEL et al. 1992). We have been 
investigating the origin of chromosomal abnormali­
ties such as trisomy 7 and trisomy 10 that were found 
in the healthy parenchyma of tumor-bearing kid­
neys. We have demonstrated that trisomy 7 or 10 is 
not present in renal parenchymal cells but in a sub­
type of tumor-infiltrating lymphocytes. We therefore 
concluded that the chromosomal abnormalities seen 
were not cancer related (DAL CIN et al. 1992, see 
Chap. 3). It is apparent that these issues will need 
further study because it is of utmost importance to 
recognize multifocal tumors or those which are very 
likely to become multifocal. This knowledge would 
prevent consideration of elective nephron-sparing 
surgery. 

6.S 
Local Recurrence 

Local tumor recurrence after partial nephrectomy is 
due to tumor persistence during surgery followed by 
new tumor growth that becomes detectable during 
the period of follow-up. Local recurrence, as would 
be expected, is much more common after imperative 
nephron-sparing surgery. This difference in the inci­
dence oflocal tumor control between imperative and 
elective cases is not due to the synchronously unsus­
pected tumor or the metachronously developing tu­
mor (which can also develop in the contralateral 
kidney) but to the incomplete resection. This occurs 
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when larger tumors are treated, which are less well 
circumscribed and less easily resectable. Many of 
these tumors would, in the presence of a normal 
contralateral kidney, not be treated by nephron­
sparing means (NOVICK 1991). Although small 
renal cell carcinomas often have a well-defined 
pseudocapsule (ROCCA ROSSETTI 1980), it has been 
shown that this pseudocapsule can be absent or 
may be incomplete or invaded by adenocarcinoma 
(BLACKLEY et al. 1988; MARSHALL et al. 1986; 
NOVICK and STRAFFON 1987; ROSENTHAL et al. 1984; 
V AN POPPEL and BAERT 1994). A recent histologic 
study of the peritumoral tissue after elective organ­
preserving surgery found peritumoral infiltration in 
nearly 10% of the resected specimens (COSTANTINI 
et al. 1996). Therefore, when tumor resection is not 
performed within a safe rim of healthy parenchyma 
this can lead to incomplete resection, leaving behind 
microscopic residual tumor. Surgeons who perform 
simple tumor enucleation will take all precautions to 
avoid local recurrence at the resection site by per­
forming frozen section biopsies at the tumor mar­
gins and applying coagulation of the tumor bed with 
an infrared sapphire coagulator (BAZEED et al. 1996) 
or an argon laser beam (HERNANDEZ et al. 1990; 
MORGAN and ZINCKE 1991; STEINBACH et al. 1995b). 
The authors are convinced on a theoretical basis that 
a simple enucleation is less adequate than resection 
within healthy tissue. 

6.6 
Technical Aspects of Elective 
Kidney-Sparing Surgery 

The technique of conservative renal cancer surgery 
has already been well described in detail elsewhere 
(NOVICK 1987; GRIFFIN and FLANIGAN 1996). Based 
on our experience we would like to add some com­
ments on the preoperative workup, the surgery itself, 
and the follow-up after partial nephrectomy. 

6.6.1 
Preoperative Investigations 

A renal mass that is suspected to be renal cell carci­
noma and is suitable for conservative surgery in the 
presence of a normal contralateral kidney is most 
frequently found incidentally on an imaging study 
(Chap. 4). Differential diagnosis in such patients in­
cludes the following conditions: (1) atypical or com­
plicated renal cyst, (2) cystic adenocarcinoma, (3) 
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oncocytoma, (4) angiomyolipoma, (5) metanephric 
adenoma, (6) metastatic tumor, and (7) 
pseudotumor. CT scan is the most frequently 
performed investigation to assist in the diagnostic 
process (AMENDOLA et al. 1988; BOSNIAK 1991; 
FROHMULLER et al. 1987; LEVINE et al. 1989). MRI 
has not been found to be superior to CT scan in 
predicting the pathologic diagnosis for small renal 
neoplasms (LONDON et al. 1989; TE STRAKE et al. 
1988). Nevertheless, the role of MRI will probably 
continue to increase (SCATTONI et al. 1995, see Chap. 
4). MRI has already been found superior to CT in the 
evaluation of renal masses in patients with compro­
mised renal function or with a history of allergic 
reaction to the contrast media as well as in the as­
sessment of vascular involvement (GSCHWEND et al. 
1996). 

The importance of imaging studies with MRI 
is not limited to the search for the pathologic 
diagnosis. A study performed in 54 patients with 
renal carcinoma demonstrated the presence of a 
pseudocapsule in 66% of tumors measuring 4 cm or 
less in diameter (YAMASHITA et al. 1996). Therefore 
MRI could be very helpful in assisting the urologist 
to establish which tumors can be safely treated by 
enucleation. Additionally, spiral CT with image 
reconstruction and MRI can provide a three­
dimensional picture of the tumor in coronal and 
sagittal planes. These three-dimensional images are 
found very useful for the selection of patients who 
can undergo a safe local tumor resection. The use of 
arteriography or digital intravenous subtraction 
angiography to investigate the arterial blood supply 
can be relevant for kidney-sparing surgery in im­
perative situations, especially for midpole tumors 
(NOVICK 1987). Once major blood vessels supplying 
the tumor have been identified, they can be selec­
tively ligated during the surgery, thereby mini­
mizing blood loss and simplifying the procedure 
(CAMPBELL and NOVICK 1995). The authors believe 
that in elective cases knowledge of the vascular 
anatomy is of minor interest because these tumors 
by definition should always be easily accessible and 
resectable. 

Providing the patient with essential information 
prior to surgery is of major importance. A patient 
who undergoes a partial nephrectomy has to be 
warned that during the surgery it may become 
necessary to proceed with a radical nephrectomy 
and should also be aware of the greater need for 
a strict follow-up schedule to help to identify 
those few patients who present with late kidney 
recurrence. 
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6.6.2 
Surgical Approach and Field Preparation 

Laparoscopic wedge resection of small renal tumors 
has been performed but its use remains controversial 
(McDoUGALL et al. 1993). We continue to believe 
that proper surgical resection for renal cell carci­
noma requires open surgical exposure. 

All conventional incisions that offer adequate ex­
posure of the upper retroperitoneum can be used for 
nephron-sparing surgery. Most investigators recom­
mend the use of an extrapleural flank incision to 
the 11th or 10th intercostal space (NOVICK 1987; 
V AN POP PEL et al. 1991). Others have found a 
transperitoneal approach appropriate, but in our 
opinion this seems less than optimal (MORGAN and 
ZINCKE 1991). The flank incision is preferred be­
cause, once the kidney has been completely mobi­
lized on its pedicle, it can be easily brought out of the 
wound. Other advantages of this surgical approach 
include easy avoidance of contamination of the peri­
toneal cavity and its consequences should a urinary 
fistula develop. Finally, postoperative recovery is 
faster after an extraperitoneal approach rather than 
a peritoneal approach because of a decreased inci­
dence of postoperative paralytic ileus (CAMPBELL 
and NOVICK 1995). 

After the incision has been made, Gerota's fascia 
is opened and the arteriovenous pedicle is dissected 
in order that it can be easily clamped off should this 
become necessary during surgery. This hilar clamp­
ing is most often superfluous in elective situations 
while in imperative indications it is very often used. 
It may be performed by the use of simple digital 
compression (GRAHAM and GLENN 1979) or by plac­
ing a soft bulldog clamp (MARBERGER 1986). The use 
of special clamping devices has also been proposed 
(SELl KOWITZ 1995). Routine vascular clamping 
should, however, be avoided to prevent secondary 
arterial thrombosis, which has been reported 
(CARINI et al. 1981). Although some surgeons 
have been able to omit renal artery occlusion in 
only 10%-20% of cases (CAMPBELL and NOVICK 
1995), we succeeded in performing elective resec­
tions without vascular clamping in more than 85% 
of patients and surface hypothermia was never 
applied. 

With adequate preoperative studies, it is easier to 
establish the tumor location. Approaching the tumor 
itself, the entire kidney capsule has to be exposed 
and inspected for the presence of secondary tumors 
(MONTIE 1991). The renal capsule should not be 
stripped off since nearly all multifocal tumors 
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are located immediately beneath the renal capsule 
(MUKAMEL et al. 1988). Moreover, this would in­
crease morbidity without permitting the detection of 
intraparenchymal secondary carcinomas (HOLLAND 
1988). Recently some centers have been advocating 
the use of intraoperative ultrasonography (ASSIMOS 
et al. 1991; GILBERT et al. 1988; MARSHALL et al. 
1992) and color Doppler studies (W AL THER et al. 
1994). Although ultrasound can be useful for 
intraparenchymal tumors, these are not an ideal in­
dication for elective kidney-sparing surgery. Neither 
have we found intraoperative ultrasound to be of any 
use in the evaluation of the depth of tumor extension 
into the kidney. This information can be obtained by 
preoperative three-dimensional imaging with spiral 
CT or MRI (CHERNOFF et al. 1994). The perinephric 
fat adjacent to the primary tumor has to be left be­
hind on the tumor in order to avoid tumor spill 
(NOVICK 1987, 1993; PAULSON 1988). 

6.6.3 
Resection and Kidney Closure 

In most patients who have elective indications for 
conservative surgery, an in situ procedure on a well­
mobilized kidney is easily performed after adequate 
dissection of the renal artery and vein. Use may be 
made of an ultrasound aspiration dissector, an argon 
laser beam, a microwave tissue coagulator, or a con­
tact neodymium-YAG laser. According to some in­
vestigators such techniques offer advantages over 
the conventional surgical technique (ADDONIZIO 
et al. 1984; HERNANDEZ et al. 1990; KORHONEN et al. 
1993; MURAKI et al. 1996). However, we feel that the 
application of these newer techniques makes the sur­
gery more time-consuming without offering any real 
benefit. There might be an indication for use of these 
tools in patients with polar tumors or in those who 
are treated with heminephrectomy. For wedge resec­
tion or enucleation resection we believe that conven­
tional surgery is much faster with less risk of losing 
the stereotactic feeling about the localization of the 
tumor and its depth of penetration into the renal 
parenchyma. 

Tumor resection should always be attempted 
within healthy parenchyma. The tumor has to 
be removed with a rim of normal tissue of at least 
a few millimeters because of the possibility of 
pseudocapsule invasion or its perforation, as has 
been mentioned above. Although the available data 
do not show a major oncologic benefit for partial 
nephrectomy as opposed to simple enucleation (re-
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lying on the intactness of the pseudocapsule), the 
latter approach is viewed as unsafe. 

Simple tumor enucleation has nevertheless been 
performed in many centers, in either imperative or 
elective situations (CARINI et al. 1988; CIANCIO et al. 
1994; GRAHAM and GLENN 1979; KUROZUMI et al. 
1993; MORGAN and ZINCKE 1991; NOVICK et al. 1986; 
SELLI et al. 1991; STEPHENS and GRAHAM 1990; 
TRASHER et al. 1994). Most authors have defended 
the use of enucleation by stating that both proce­
dures provide viable treatment options with equal 
outcomes in respect of local tumor control and 
disease-free survival (CARINI et al. 1981; GRAHAM 
and GLENN 1979; JAEGER et al. 1985; MORGAN and 
ZINCKE 1990; STEPHENS and GRAHAM 1990). A well­
controlled study, however, has clearly demonstrated 
that the limited margins achieved by tumor enucle­
ation should not be recommended even in patients 
with pTl tumors: even in these small tumors the use 
of partial nephrectomy should always be recom­
mended in the presence of a normal contralateral 
kidney (KUROZUMI et al. 1993). These data suggest 
that tumor excision with a surrounding margin of 
normal parenchyma may be the safest approach to 
assure absence of malignancy in the preserved por­
tion of the kidney (LICHT and NOVICK 1993). We 
believe that although enucleation can still be safely 
applied in some imperative cases, it should be 
avoided in elective settings. 

The resection of a tumor with a few millimeters of 
healthy parenchyma around the pseudocapsule has 
been called enucleoresection (SELLI et al. 1991) or 
excavation (V AN POPPEL et al. 1991). While it might 
be expected that pure enucleation will be easier to 
perform than enucleoresection or excavation, any 
advantage in this respect is minimal. It is very easy to 
incise the renal capsule with a cold knife at 5 mm 
around the exorenal part of the tumor. The excava­
tion can then be continued with both sharp and 
blunt dissection. Bleeding vessels can be stitched and 
when a calix is opened it should be meticulously 
closed to prevent urinary fistula. In order to be able 
to recognize an open calix it is important to immedi­
ately mark the incised urothelium with a stitch while 
proceeding with the excavation. When this is not 
performed, the calix will retract and the opening in 
the calix cannot be easily recognized once the tumor 
has been completely removed. Double-J catheters or 
nephrostomy tubes are almost never necessary in 
elective nephron-sparing surgery. The injection of 
methylene blue into the collecting system may assist 
in recognition of an opened calix (POLASCIK et al. 
1995). We are convinced that excavation is the pro-
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cedure of choice in many patients with small renal 
tumors (VAN POPPEL et al. 1996). We have no 
experience with enucleation followed by the applica­
tion of a sapphire coagulator or an argon laser 
beam to the tumor bed (STEINBACH et al. 1995b). 
The value of these measures has not yet been clearly 
demonstrated. 

For larger tumors of the upper or lower pole a 
partial nephrectomy will be a safe procedure, while 
for larger midrenal tumors a wedge resection is more 
advisable. For intrarenal upper and lower pole tu­
mors a polar nephrectomy has also been advocated. 

Some authors have suggested use of frozen sec­
tions of the resection margins during the conserva­
tive procedure. This may be indicated in imperative 
situations where it is not always possible to obtain 
macroscopically safe margins. In elective circum­
stances, however, the tumor should by definition 
be easily resectable within normal parenchyma so 
that one can easily rely on sufficiency of macro­
scopic margins. We use frozen sections relatively 
infrequently, in cases where there is doubt about 
resection margins. Other authors, however, con­
tinue to advocate the use of frozen sections to con­
firm the presence of negative surgical margins 
during nephron-sparing procedures (CAMPBELL and 
NOVICK 1995; CAMPBELL et al. 1996; LERNER et al. 
1995). 

In all types of resections control of bleeding can 
be easily obtained by oversewing the bleeding arter­
ies and veins. If the blood loss is substantial or it 
cannot be controlled readily, the renal artery can be 
clamped off (we avoid clamping off the renal vein). 
Usually the application of this important measure 
takes no longer than a few minutes. We have no 
experience in the application of argon laser beam 
coagulation, which has been found to be helpful by 
others (CAMPBELL and NOVICK 1995). 

Sometimes the defect resulting from tumor re­
moval after pure enucleation or excavation cannot 
be closed. It can then be filled up with perirenal fat or 
reabsorbable hemostatic dressing. After major exca­
vations, wedge resection, or polar nephrectomy, we 
always try to close the renal capsule. It is therefore 
important to cautiously plan a fish mouth-like inci­
sion that enables the surgeon the bring the cut edges 
together. Rather than using mattress sutures, which 
do not allow easy approximation of the edges, we 
apply interrupted sutures to close the renal paren­
chyma. These sutures can be tightened with the use 
of bolsters of fatty tissue, pieces of striated muscle, or 
exogenous material. We have recently gained favor­
able experience with the use of Goretex strips 
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(ZINCKE and RUCKLE 1995). Closure of the capsule 
should never be performed until the parenchymal 
bleeding has been adequately controlled. Indeed, 
when arteries or veins are left open there is a high 
risk of postoperative development of arteriovenous 
pseudoaneurysm and fistula. When, in addition, the 
pyelocaliceal system is not closed appropriately, this 
can result in severe hematuria necessitating urgent 
selective embolization of the affected blood vessel. 

One or two suction drains are left behind in order 
to prevent the formation of a hematoma or urinoma. 
These drains are in most cases removed 3-4 days 
after surgery. 

Following placement of the drains the perirenal 
fat and Gerota's fascia are sutured, keeping in mind 
the possibility of a later reintervention which 
may consist in a radical nephrectomy or a second 
partial resection. The wound is then closed in 
routine fashion. 

6.7 
Follow-up After Kidney-Sparing Surgery 

6.7.1 
Early Postoperative Management 

In the immediate postoperative period, hemorrhage 
is the most common complication. First hemorr­
hage in the wound is possible and will usually be 
recognized when the suction drains have been ad­
equately placed. Surgical exploration may then be 
indicated. When hematuria occurs, it is very likely 
that a vessel in the tumor bed is bleeding into a not 
appropriately closed calix. Surgical exploration is 
not mandatory in the absence of hypotension or 
shock. Patients can best be managed by trans arterial 
superselective embolization of the feeding vessel of 
the pseudoaneurysm. In our initial experience we 
have needed interventional radiology 4 times; each 
time this modality was successfully applied (see 
Chap. 4). 

The development of a urinary fistula is very un­
common. We have encountered it once in a patient 
who had developed an arteriocaliceal fistula with 
blood clots obstructing the ureter and subsequently 
giving rise to a urinary fistula. The embolization re­
solved the bleeding and a double-J catheter inserted 
for 2 weeks resolved the fistula problem. No cases of 
fistula have occurred among the other patients we 
have treated with elective kidney-sparing surgery. As 
reported by others, the treatment of fistulas is mostly 
conservative. Most fistulas resolve spontaneously, 
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but some may need endoscopic manipulation, usu­
ally consisting in a temporary ureteral stent place­
ment (CAMPBELL et al. 1994). When there is no 
ureteral obstruction most fistulas will not need any 
specific treatment. 

Renal arterial thrombosis can occur due to lesion 
of the intima of the renal artery after clamping of the 
vessel during the surgery. Because this complication, 
when recognized early, needs immediate reoperation 
for correction of the problem, we believe that appli­
cation of a clamp should be avoided whenever 
possible in elective nephron-sparing surgery. No 
randomized studies have been performed to com­
pare the complication rates after nephron-sparing 
surgery and after radical nephrectomy. In general 
the complications mentioned will occur only after 
nephron-sparing surgery, although a retrospective 
analysis reported no significant difference in compli­
cations after radical and after partial nephrectomy 
(BUTLER et al. 1995). 

Our own experience supports the suggestion of 
others that complications occurring in nephron­
sparing surgery can be managed conservatively and 
are associated with minimal serious morbidity. The 
majority of these complications can be managed 
nonoperatively or endourologically. 

6.7.2 
Oncologic Follow-up 

The only patients who are offered nephron-sparing 
surgery are those who, in addition to meeting the 
strict medical criteria for inclusion, have a clear un­
derstanding of the need for a strict follow-up sched­
ule. As in patients with a solitary kidney or bilateral 
tumors, those who undergo partial nephrectomy 
there is a need for close monitoring of the residual 
renal parenchyma in order to detect promptly any 
local recurrence. In the case of local recurrence, ei­
ther because of tumor persistence (positive margins) 
or because of a relapse elsewhere in the kidney, 
secondary surgical treatment, usually a salvage neph­
rectomy, can still be performed with a high probabil­
ity of success (V AN POPPEL and BAERT 1994). 

There is no consensus on which laboratory and 
imaging studies should be performed to assess pa­
tients after partial nephrectomy for renal cell carci­
noma. In general, there has not been an established 
follow-up schedule for patients with renal cell carci­
noma. At a time when cost-benefit considerations 
are interfering in the medical debate, this is becom­
ing an important issue. 
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Recent retrospective studies have shown that a 
symptom history, serum liver function studies, and 
chest radiographs obtained every 6 months for the 
first 3 years and then yearly thereafter are sufficient 
measures in monitoring of these patients. It has been 
suggested that in Tl disease only a symptom history 
is necessary (HAFEZ et al. 1997; SANDOCK et al. 1995). 
Further investigations by bone scan or CT of the 
brain or abdomen are considered to be warranted 
only in cases in which a carefully obtained relevant 
history and physical examination reveal any suspi­
cious findings (SANDOCK et al. 1995). 

Although this very minimal follow-up schedule 
might be reasonable, we believe that patients should 
be subjected to a more comprehensive workup given 
that we are applying a still not generally accepted 
treatment for renal cell carcinoma (BUIZZA et al. 
1997). We recommend ultrasound of both kidneys at 
3-monthly intervals in the first year following sur­
gery and at 4-monthly intervals during the second 
and third years, together with a yearly contrast­
enhanced CT scan. The oncologic follow-up is con­
tinued lifelong with yearly follow-up examinations 
which are to include ultrasound and/or CT scan. 

6.8 
Conclusions and Further Perspectives 

Although many urologists still feel reluctant to offer 
nephron-sparing surgery to patients with small kid­
ney tumors, recent reports on the use of this ap­
proach indicate that it is really becoming an accepted 
treatment modality in properly selected cases, even 
in the presence of a normal contralateral kidney. 
Summarizing the reports on elective nephron­
sparing surgery, it can be concluded that this type of 
surgery can be performed safely and with minimal 
associated moribidity. It is, of course, assumed that 
the surgeon needs experience and it has been re­
ported that there is indeed an important learning 
curve for nephron-sparing surgery (CAMPBELL et al. 
1994). Nephron-sparing surgery has now been 
proven to be feasible and is curative in a high pro­
portion of carefully selected patients with renal cell 
carcinoma. It is the selection of suitable candidates 
for this type of surgery that is the most important 
key to a successful outcome. Except in cases of von 
Hippel-Lindau disease, the tumor should be solitary 
and well delineated on CT or MRI without invasion 
of the perinephric fat or pyelocaliceal system (Tl and 
T2). Although some investigators have been restrict­
ing the size limit for nephron sparing surgery to 4 em 
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(LERNER et al. 1996), size is not the most important 
selection criterion. Rather the most important re­
quirement for successful application of nephron­
sparing surgery is that the tumor is easily resectable. 
This means that it should be at least partly exorenal. 
It is not good policy to take any risk concerning the 
surgical margins by embarking on particularly diffi­
cult procedures. There is a great need for optimal 
preoperative diagnostic workup which should in­
clude imaging studies with CT scan and/or MRI. 
During the surgical procedure the entire kidney 
should be explored in order to detect possible 
multifocality. The tumor must be resected within a 
rim of healthy parenchyma; simple enucleation 
is not indicated. Excavation or enucleoresection, 
wedge resection, or partial nephrectomy are the sur­
gical techniques of choice. Finally the patient must 
be well informed about the possibility of kidney re­
currence or local relapse and must adhere to a strict 
postoperative follow-up schedule. 

Under these circumstances a considerable group 
of patients will benefit from conservative surgery for 
a small renal cell carcinoma in the presence of a 
normal contralateral kidney. In order to definitely 
establish the role of this approach, a randomized 
trial is necessary. Such a trial is being conducted 
by the Genitourinary Group of the European Organi­
zation for Research and Treatment of Cancer 
(EORTC), in protocol 30904, which is being coordi­
nated by the authors. 

Acknowledgements. Agnes Goethuys is acknowledged for 
word processing and preparation of the manuscript. 

References 

Addonizio JC, Choudhury MS, Sayegh N, Chopp RT (1984) 
Cavitron ultrasonic surgical aspirator. Urology 13:417-420 

Amendola MA, Bree RL, Pollack HM, et al. (1988) Small renal 
cell carcinoma: resolving a diagnostic dilemma. Radiology 
166:637-641 

Amis ES Jr, Cronan n, Pfister RC (1987) Needle puncture 
of cystic renal masses: a survey of the Society of 
Uroradiology. AJR 148:297-299 

Anton P, Tanke HJ, AliehoffEP, Kuczyk MA, Stief SC, Jonas U 
(1995) Localized renal cell carcinoma: detection of abnor­
mal cells in peritumoral tissue. World J Urol13:149-152 

Aso Y, Homma Y (1992) A survey on incidental renal cell 
carcinoma in Japan. J UroI147:340-343 

Assimos DG, Boyce WH, Woodruff RD, Harrison LH, 
McCullough DL, Krovand RL (1991) Intraoperative renal 
ultrasonography: a useful adjunct to partial nephrectomy. 
J UroI146:1218-1220 

Bazeed MA, Scharfe T, Becht E, Jurincic C, Aiken P, Thiiroff 
JW (1986) Conservative surgery of renal cell carcinoma. 
Eur Urol 12:238-243 



90 

Belussi D, Chinaglia D, Micheli E, Lembo A (1997) Conserva­
tive surgery of parenchymal renal carcinoma: urologic data 
from Lombardy. Arch Ital Urol Andro169:87-91 

Berg S, Jacobs SC, Cohen AJ, Li F, Marchetto D, Brown RS 
(1981) The surgical management of hereditary multifocal 
renal carcinoma. J Urol126:313-317 

Blackley SK, Ladaga L, Woolfitt RA, Schellhammer PF (1988) 
Ex situ study of the effectiveness of enucleation in patients 
with renal cell carcinoma. J Urol140:6-10 

Bosniak MA (1991) The small renal parenchymal tumors: de­
tection, diagnosis and controversies. Radiology 179:307-
317 

Bosniak MA (1995) Observation of small incidentally detected 
renal masses. Semin Urol Oncol13:267-272 

Brisset JM, Lugagne PM, Veillon B, Vallencien G, Charton M, 
Andre-Bougaran J (1989) Parenchymal-sparing surgery for 
small renal cell cancer: are there any reasonable argu­
ments? Prog Clin Biol Res 303:153-159 

Brkovic D, Riedasch G, Waldherr R, Riihl L, Staehler G (1994) 
Lokale Recidive nach organerhaltender Nierentumor­
chirurgie. Urologe A 33:104-109 

Brkovic D, Riedasch G, Staehler G (1997) The role of nephron­
sparing surgery in renal cell carcinoma. Urologe A 36:103-
108 

Buizza C, Antonelli D, Chisena S, Bernasconi S, Zaroli A, 
Belloni M, Mandressi A (1997) Conservative therapy in 
renal carcinoma. Arch Ital Urol Andro169:93-100 

Butler BP, Novick AC, Miller DP, Campbell SA, Licht MR 
(1995) Management of small unilateral renal cell carcino­
mas: radical versus nephron-sparing surgery. Urology 
45:34-41 

Campbell SC, Novick AC (1994) Management of local 
recurrence following radical nephrectomy or partial 
nephrectomy. Urol Clin North Am 21:593-599 

Campbell SC, Novick AC (1995) Surgical technique and mor­
bidity of elective partial nephrectomy. Semin Urol Oncol 
13:281-287 

Campbell SC, Novick AC, Streem SB, Klein E, Licht M (1994) 
Complications of nephron sparing surgery for renal tu­
mors. J Urol151:1177-1180 

Campbell SC, Fichtner 1, Novick AC, et al. (1996) Intrao­
perative evaluation of renal cell carcinoma: a prospective 
study of the role of ultrasonography and histological fro­
zen sections. J Urol155:1191-1195 

Carini M, Selli C, Muraro GB, Trippitelli A, Masini G, Turini D 
(1981) Conservative surgery for renal cell carcinoma. Eur 
Urol 7:199-201 

Carini M, Selli C, Barbanti G, Lapini A, Turini D, Costantini A 
(1988) Conservative surgical treatment of renal cell carci­
noma: clinical experience and reappraisal of indication. 
J Urol140:725-731 

Cheng WS, Farrow GM, Zincke H (1991) The incidence of 
multicentricity in renal cell carcinoma. J Urol 146:1221-
1223 

ChernoffDM, Silverman SG, Kikinis R, Adams DF, Seltzer SE, 
Richie JP (1994) Three-dimensional imaging and display of 
renal tumors using spiral CT: a potential aid to partial 
nephrectomy. Urology 43:125-129 

Chinaglia D, Belussi D (1997) Multifocal renal carcinoma: 
anatomic-clinical aspects. Arch Ital Urol Androl 69:105-
107 

Ciancio G, Politano VA, Ferrell S, Block NL (1994) Renal 
parenchyma-sparing surgery as conservative treatment of 
renal cell carcinoma. Br J Urol 74:422-430 

Colston JAC (1960) Operation for tun;wr in a solitary kidney: a 
review of the literature and report of cases. West J Surg 
68:141-145 

H.P. Van Poppel and 1. Baert 

Costantini E, Mearini E, Ficola F, Petroni PA, Biscotto S, 
Monico S, Porena M (1996) Renal cell carcinoma: histo­
logical findings in peritumoral tissue after organ preserv­
ing surgery. Eur Urol 29:279-283 

Curry NS, Schabel SI, Betrill WL (1986) Small renal neo­
plasms: diagnostic imaging, pathologic features and clini­
cal course. Radiology 158:113-117 

Czerny HE (1890) Cited by Herczele: Ueber Nierenexs­
tirpation. Beitr Z Klin Chir 6:484-486 

Dal Cin P, Aiy MS, Delabie J, et al. (1992) Trisomy 7 and 
trisomy 10 characterize subpopulations of tumor infiltrat­
ing lymphocytes in kidney tumors and in the surrounding 
kidney tissue. Proc Natl Acad Sci 89:9744-9748 

Dal Cin P, Van Poppel H, Van Damme B, Baert L, Van den 
Berghe H (1996) Cytogenetic investigations of synchro­
nous bilateral renal tumors. Cancer Genet Cytogenet 
89:57-60 

D'Armiento M, Damiano R, Feleppa B, Perdona S, Oriani G, 
De Sio M (1997) Elective conservative surgery for renal 
carcinoma versus radical nephrectomy: a prospective 
study. Br J Urol 79:15-19 

Emanuel A, Szucs S, Weier HU, Kovacs G (1992) Clonal aber­
rations of chromosomes X, Y, 7 and 10 in normal 
kidney tissue of patients with renal cell tumors. Genes 
Chromosom Cancer 4:75-77 

Eschwege P, Saussine C, Steicher G, Delepaul B, Drelon L, 
Jacqmin D (1996) Radical nephrectomy for renal cell carci­
noma 30 millimeters or less: long-term follow-up results. 
J Urol155:1196-1199 

Foster WL, Halvorsen RA, Dunnick NR (1985) The clandestine 
renal cell carcinoma: atypical appearances and presenta­
tions. Radiographics 5:175-192 

Frohmiiller HGW, Grups JW, Heller V (1987) Comparative 
value of ultrasonography, computerized tomography, 
angiography and excretory urography in the staging of 
renal cell carcinoma. J Urol138:482-484 

Gilbert BR, Russo P, Zirinsky K, Kazam E, Fair WR, Vaughan 
ED Jr (1988) Intraoperative sonography: application in re­
nal cell carcinoma. J Urol 139:582-584 

Goethuys H, Van Poppel H, Oyen R, Baert L (1996) The case 
against fine needle aspiration cytology for small solid kid­
ney tumors. Eur Uro129:284-287 

Graber P (1991) Partial nephrectomy for renal carcinoma. 
Urol Int 47:213-215 

Graham SD Jr, Glenn JF (1979) Enucleative surgery for renal 
malignancy. J Urol122:546-549 

Griffin JH, Flanigan RC (1996) Nephron sparing surgery for 
renal cell carcinoma. Tech Uro12:43-47 

Gschwend JE, Vogel U, Bader C, Mattfeldt T, Hautmann RE 
(1996) Predictive value of M.R.I. and computerized 
tomography for conservative renal surgery in an ex vivo 
tumor enucleation study followed by step-sectioning. 
J Urol155:451-454 

Hafez KS, Novick AC, Campbell SC (1997) Pattern of tumor 
recurrence and guidelines for follow-up after nephron 
sparing surgery for sporadic renal cell carcinoma. J Urol 
157:2067-2070 

Helm CW, Burwood RJ, Harrison NW (1983) Aspiration cytol­
ogy of solid renal tumors. Br J Urol 55:249-252 

Hernandez AD, Smith JA, Jeppson KG, Terreros DA (1990) 
Controlled study of the argon beam coagulator for partial 
nephrectomy. J Uro1143:1062-1065 

Herr HW (1994) Partial nephrectomy for incidental renal cell 
carcinoma. Br J Urol 74:431-433 

Herts BR, Baker ME (1995) The current role of percutaneous 
biopsy in the enucleation of renal masses. Sem Urol Oncol 
13:254-261 



Nephron-Sparing Surgery 

Holland JM (1988) Editorial comment: incidental small renal 
tumors accompanying clinically overt renal cell carci­
noma. J Uro1140:24 

Jacobs SC, Berg SI, Lawson RK (1980) Synchronous bilateral 
renal cell carcinoma: total surgical excision. Cancer 46: 
2341-2345 

Jacqmin D, Saussine C, Roca D, Roy C, Bollack C (1992) Mul­
tiple tumors in the same kidney: incidence and therapeutic 
implications. Eur UroI21:32-34 

Jaeger N, Weissbach L, Wahlensieck W (1985) Value of 
enucleation of tumor in solitary kidneys. Eur Urolll:369-
373 

Johansson S, Wahlqvist L (1981) Conservative surgery in renal 
carcinoma: total surgical excision. Scand J Urol Nephrol 
Suppl 60:25-27 

Juul N, Torp-Pedersen S, Gmnvall S, Holm HH, Koch F, 
Larsen S (1985) Ultrasonically guided fine needle aspira­
tion biopsy of renal masses. J Urol133:579-581 

Kiser GC, Totonely M, Barry JM (1986) Needle tract seeding 
after percutaneous renal adenocarcinoma aspiration. 
J Urol136:1292-1293 

Kletscher BA, Qian J, Bostwick DG, Andrews PE, Zincke H 
(1995) Prospective analysis of multifocality in renal cell 
carcinoma: influence of histologic pattern, grade, number, 
size, volume and deoxyribonucleic acid ploidy. J Urol 
153:904-906 

Korhonen AK, Talja M, Karlsson H, Tuhkanon K (1993) 
Contact Nd:Yag laser and regional renal hypothermia in 
partial nephrectomy. Ann Chir Gynaecol Suppl 206:59-
62 

Kovacs G, Brusa P (1989) Clonal chromosome aberrations in 
normal kidney tissue from patients with renal cell carci­
noma. Cancer Genet Cytogenet 37:289-290 

Krishnamurthi V, Novick AC, Bukowski R (1996) Nephron­
sparing surgery in patients with metastatic renal carci­
noma. J UroI156:36-39 

Kurozumi T, Yagi H, Omoto T, Iwata Y (1993) Extracapsular 
tumor invasion in renal cell carcinoma: with special 
reference to limitation of surgical enucleation. Nippon 
Hinyokika Gakkai Zasshi 84:1943-1947 

Lerner SE, Tsai H, Flanigan RC, Trump DL, Fleischmann JF 
(1995) Renal cell carcinoma: considerations for nephron 
sparing surgery. Urology 45:574-577 

Lerner SE, Hawkins CA, Blute ML, Grabner A, W ollan PC, 
Eickholt JT, Zincke H (1996) Disease outcome in patients 
with low stage renal cell carcinoma treated with nephron 
sparing or radical surgery. J Uro1155: 1868-1873 

Levine E, Hunfrakoon M, Wetzel LH (1989) Small renal neo­
plasms: clinical, pathologic and imaging features. AJR 
153:69-73 

Licht MR, Novick AC (1993) Nephron sparing surgery for 
renal cell carcinoma. J UroI149:1-7 

Licht MR, Novick AC, Goormastic M (1994) Nephron-sparing 
surgery in incidental versus suspected renal cell carci­
noma. J UroI152:39-42 

London NJM, Messios N, Kinder RB, Smart JG, Osborn DE, 
Watkin EM, Flynn JT (1989) A prospective study of the 
value of conventional CT, dynamic CT, ultrasonography 
and arteriography for staging renal carcinoma. Br J Urol 
64:209-217 

Malek RS, Utz DC, Culp OS (1976) Hypernephroma in the 
solitary kidney: experience with 20 cases and review of the 
literature. J UroI1l6:553-557 

Marberger M (1986) Conservative surgery for renal 
adenocarcinoma. In: deKernion JB, Pavone Macaluso M 
(eds) Tumors of the kidney. Williams and Wilkins, Balti­
more, pp 157-172 

91 

Marberger M, Pugh RCB, Auvert J, et al. (1981) Conservative 
surgery of renal carcinoma: the EIRSS experience. Br J U rol 
53:528-532 

Marshall FF, Taxy JB, Fishman EK, Chang R (1986) The feasi­
bility of surgical enucleation for renal cell carcinoma. 
J Urol135:231-234 

Marshall FF, Holdford SS, Hamper UM (1992) Intraoperative 
sonography of renal tumors. J UroI148:1392-1395 

MCDougall EM, Clayman RV, Anderson K (1993) Laparo­
scopic wedge resection of a renal tumor: initial experience. 
J Laparoendosc Surg 3:577-581 

Moll V, Becht E, Ziegler M (1993) Kidney preserving surgery 
in renal cell tumors: indications, techniques and results in 
152 patients. J UroI150:319-323 

Montie JE (1991) The incidental renal mass. Management al­
ternatives. Urol Clin North Am 18:427-436 

Montie JE, Novick AC (1988) Partial nephrectomy for renal 
cell carcinoma. J UroI140:129-130 

Morgan WR, Zincke H (1990) Progression and survival after 
renal-conserving surgery for renal cell carcinoma: experi­
ence in 104 patients and extended follow-up. J Urol 144: 
852-858 

Morgan WR, Zincke H (1991) Renal-conserving surgery for 
renal cell carcinoma. In: Rous Stn (series ed) Urology An­
nual vol 5. Appleton and Lange, Norwalk, Conn., pp 67-
83 

Mukamel E, Konichezky M, Engelstein D, Servadio C (1988) 
Incidental small renal tumors accompanying clinically 
overt renal cell carcinoma. J UroI140:22-24 

Muraki J, Cord J, Addonizio JC, Eshghi M, Schwalb DM, 
Armenakas N, Nagamatsu GR (1996) Application of micro­
wave tissue coagulation in partial nephrectomy. Urology 
37:282-287 

Nissenkorn I, Bernheim J (1995) Multicentricity in renal cell 
carcinoma. J UroI153:620-622 

Novick AC (1987) Partial nephrectomy for renal cell carci­
noma. Urol Clin North Am 14:419-433 

Novick AC (1991) Possibilities and limitations of partial 
nephrectomy for renal cell carcinoma. Curr Opin Urol 
1:30-33 

Novick AC (1993) Renal-sparing surgery for renal cell carci­
noma. Urol Clin North Am 20:277-282 

Novick AC (1995) Partial nephrectomy for renal cell carci­
noma. Urology 46:149-152 

Novick AC, Straffon RA (1987) Management oflocally recur­
rent renal cell carcinoma after partial nephrectomy. J Urol 
138:607-610 

Novick AC, Stewart BH, Straffon RA, Banowsky LH (1977) 
Partial nephrectomy in the treatment of renal adeno­
carcinoma. J Urol 118:932-936 

Novick AC, Zincke H, Reves RJ, Topley HM (1986) Surgical 
enucleation for renal cell carcinoma. J Urol 135:235-
238 

Novick AC, Streem S, Montie JE, Pontes JE, Siegel S, Montague 
DK, Goormastic M (1989) Conservative surgery for renal 
cell carcinoma: a single-center experience with 100 pa­
tients. J UroI141:835-839 

Novick AC, Gephardt G, Guz B, Steinmuller D, Tubbs RR 
(1991) Long-term follow-up after partial removal of a soli­
tary kidney. N Engl J Med 325:1058-1062 

Oya M, Nakamura K, Baba S, Hata JI, Tazaki H (1995) 
Intrarenal satellites of renal cell carcinoma: histopa­
thologic manifestations and clinical implications. Urology 
46:161-164 

Palmer JM, Swanson DA (1978) Conservative surgery in soli­
tary and bilateral renal carcinoma: indications and techni­
cal considerations. J UroI120:113-1l8 



92 

Paulson DF (1988) Prognostic factors in renal adeno­
carcinoma. Prog Clin BioI Res 269:359-380 

Petritch PH, Rauchenwald M, Zechner 0, et al. (1990) Results 
of organ-preserving surgery for renal cell carcinoma: an 
Austrian multicenter study. Eur UroI18:84-87 

Polascik TJ, Pound CR, Meng MV, Partin AW, Marshall FF 
(1995) Partial nephrectomy: technique, complications and 
pathological findings. J UroI154:1312-1318 

Provet J, Tessler A, Brown J, Golimbu M, Bosniak M, Morales 
P (1991) Partial nephrectomy for renal cell carcinoma: in­
dications, results and implications. J UroI145:472-476 

Riedasch G, Brkovic D, Mohring K, Staehler G (1996) Conser­
vative surgery for renal cell carcinoma: a 20 years single 
center experience. J Urol155 (Suppl):389A 

Ritchie AWS, Kemp IW, Chisholm GD (1984) Is the incidence 
of renal cell carcinoma increasing? Br J Urol 56:57l-
573 

Rocca Rossetti S (1980) Premesse anatomo-pathologko 
alla nefrectomia radicale conservative. Estratti dal 3° 
Congresso Nazionale della Societa Italiana di Chirurgia 
Oncologica Roma, 1980 

Rosenthal CL, Kraft R, Zingg EJ (1984) Organ-preserving sur­
gery in renal cell carcinoma: tumor enucleation versus par­
tial kidney resection. Eur Urol1O:222-225 

Saiki S, Kinouchi T, Megudo N, Maeda 0, Kuroda M, Usami 
M, Kotake T (1995) Multicentricity and concomitant tu­
mors in renal cell carcinoma: analysis by serial section of 
resected kidneys. Hinyokika Kiyo 41:725-729 

Sandock DS, Seftel AD, Resnick MI (1995) A new protocol for 
the follow-up of renal cell carcinoma based on pathological 
stage. J UroI154:28-31 

Scattoni V, Colombo R, Nava L, et al. (1995) Imaging of renal 
cell carcinoma with gadolinium-enhanced magnetic reso­
nance: radiological and pathological study. Urol Int 
54:121-127 

Scharfe T, Thiiroff JW, Aiken P, Riedmiller H, Jacobi 
GH, Hohenfellner R (1988) Konservative Chirurgie des 
Nierenzellkarzinoms - Technik und Verlauf von 84 
Patienten. Akt UroI19:67-7l 

Schiff M Jr, Bagley DH, Lytton B (1979) Treatment of solitary 
and bilateral renal carcinomas. J UroI121:581-582 

Selikowitz SM (1995) A simple partial nephrectomy clamp. 
J Urol 154:489-490 

Selli C, Lapini A, Carini M (1991) Conservative surgery for 
kidney tumors. Prog Clin BioI Res 370:9-17 

Smith RB, deKernion JB, Ehrlich RM, Skinner DG, Kaufman 
JJ (1984) Bilateral renal cell carcinoma and renal cell carci­
noma in the solitary kidney. J Urol 132:450-454 

Staehler G, Ernst G (1985) Organerhaltende operative 
Therapie bei Nierentumoren. Urologe A 24:330-334 

Steinbach F, Stockle M, Riedmiller H, Weingartner K, 
Hohenfellner R (1991a) Tumor enucleation of renal cell 
carcinoma: operative technique, DNA cytometry, results, 
complications. Prog Clin BioI Res 370:1-7 

Steinbach F, Stiickle M, Thiiroff JW, et al. (1991b) 
Parenchyma-sparing surgery for renal tumors. Experi­
ences in over 120 patients. World J UroI9:178-183 

Steinbach F, Stockle M, Miiller SC, Thiiroff JW, Melchior SW, 
Stein R, Hohenfellner R (1992) Conservative surgery of 
renal cell tumors in 140 patients: 21 years of experience. 
J UroI148:24-30 

Steinbach F, Novick AC, Zincke H, et al. (1995a) Treatment 
of renal cell carcinoma in von-Hippel Lindau disease: a 
multicenter study. J UroI153:1812-1816 

Steinbach F, Stockle M, Hohenfellner R (1995b) Current con­
troversies in nephron-sparing surgery for renal cell carci­
noma. World J Urol13:163-165S 

H.P. Van Poppel and 1. Baert 

Stephens R, Graham SD Jr (1990) Enucleation of tumor versus 
partial nephrectomy as conservative treatment of renal cell 
carcinoma. Cancer 65:2663-2667 

Taari K, Salo JO, Rannikko S, Karkkainen P, Nordling S, 
Leatonen T (1993) Parenchyma conserving surgery for re­
nal cell carcinoma. Ann Chir Gynaecol Suppl 206:54-58 

Talamo TS, Shonnard JW (1980) Small renal adenocarcinoma 
with metastases. J UroI124:132-134 

te Strake L, Bloem JL, Falke THM, et al. (1988) Magnetic reso­
nance imaging in the diagnosis and staging of renal 
masses: a critical appraisal and comparison with computer 
tomography. World J UroI6:35-43 

Thompson 1M, Peek M (1988) Improvement in survival 
of patients with renal cell carcinoma: the role of the 
serendipitously detected tumor. J UroI140:487-490 

Topley M, Novick AC, Montie JE (1984) Long-term results 
following partial nephrectomy for localized renal 
adenocarcinoma. J Urol131:1050-1052 

Tosaka A, Ohya K, Yamada K, et al. (1990) Incidence and 
properties of renal masses and asymptomatic renal cell 
carcinoma detected by abdominal ultrasonography. J Urol 
144:1097-1099 

Trasher JB, Robertson JE, Paulson DF (1994) Expanding indi­
cations for conservative renal surgery in renal cell carci­
noma. Urology 43:160-168 

Van Poppel H, Baert L (1992) The case for conservative sur­
gery for renal cell carcinoma. Prog Clin BioI Res 378:133-
143 

Van Poppel H, Baert L (1994) Elective conservative surgery for 
renal cell carcinoma. AUA Update Series, Lesson 31, vol 
XIII, pp 246-251 

Van Poppel H, Claes H, Baert L (1986) Preoperative evaluation 
of small renal masses. Proc 3rd Congress European Society 
of Surgical Oncology, Lisbon, p 7l 

Van Poppel H, Claes H, Willemen P, Oyen R, Baert L (1991) Is 
there a place for conservative surgery in the treatment of 
renal cell carcinoma? Br J UroI67:129-133 

Van Poppel HP, Bamelis BF, Baert LV (1996) Non metastatic 
renal cell carcinoma. Curr Opin UroI6:241-244 

Van Poppel H, Bamelis B, Baert L (1997) Elective nephron­
sparing surgery for renal cell carcinoma. Eur Urol Update 
Series 6:8-12 

Velagapudi S, Ruckle HC, Zincke H (1993) Conservative sur­
gery in patients with unilateral renal cell cancer and a nor­
mal contralateral unit: experience with 60 patients. J Urol 
(Suppl) 149:446A 

Vermooten V (1950) Indications for conservative surgery in 
certain renal tumors: a study based on the growth pattern 
of the clear-cell carcinoma. J UroI64:200-221 

Viets DH, Vaughan ED Jr, Howards SS (1977) Experience 
gained from the management of 9 cases of bilateral renal 
cell carcinoma. J UroI118:937-939 

Walther MM, Choyke PL, Hayes W, Shawker TH, Alexander 
RB, Linehan WM (1994) Evaluation of color Doppler 
intraoperative ultrasound in parenchymal sparing renal 
surgery. J UroI152:1984-1987 

Wehle MJ, Grabstald H (1986) Contra-indications to needle 
aspiration of a solid renal mass: tumor dissemination by 
renal needle aspiration. J Urol136:446-448 

Whang M, O'Toole K, Dixon R, et al. (1995) The incidence of 
multifocal renal cell carcinoma in patients who are candi­
dates for partial nephrectomy. J UroI154:968-97l 

Wickham JEA (1975) Conservative renal surgery for adeno­
carcinoma: the place of bench surgery. Br J UroI47:25-35 

Wishnow KI, Johnson DE, Preston D, Tenney D (1990) Long­
term serum creatinine values after radical nephrectomy. 
Urology 35:114-116 



Nephron-Sparing Surgery 

Yamashita Y, Honda S, Nishiharu T, Urata J, Takahashi M 
(1996) Detection of pseudocapsule of renal cell carcinoma 
with magnetic resonance imaging and CT. Am J 
RoentgenolI66:1151-1155 

Zechner 0, Hofbauer J, Kamel MF (1988) Die Problematik der 
organerhaltenden Chirurgie solider Nierentumoren. Akt 
UrolI9:72-77 

93 

Zincke H, Ruckle HC (1995) Use of exogenous material to 
bolster closure of the parenchymal defect following partial 
nephrectomy. Urology 46:96-98 

Zincke H, Swanson SK (1982) Bilateral renal cell carcinoma: 
influence of synchronous and asynchronous occurrence on 
patient survival. J UrolI28:913-916 



7 Palliative Surgical Therapy 

H.P. VAN POP PEL and L. BAERT 

CONTENTS 

7.1 Introduction 95 
7.2 Occurrence and Distribution of Metastatic 

Disease 95 
7.3 Natural History and Prognostic Factors 96 
7.4 Nephrectomy in the Presence of Distant 

Metastases 97 
7.4.1 Impact on Survival 98 
7.4.2 Impact on Quality of Life 98 
7.4.3 Conclusion 99 
7.5 Locoregional Recurrence 100 
7.5.1 Incidence 100 
7.5.2 Treatment 100 
7.6 Surgery for Metastases 101 
7.6.1 General Considerations 101 
7.6.2 Surgery for Different Metastatic Sites 102 
7.7 University of Leuven Experience with Solitary 

Metastases 104 
7.8 General Conclusions 105 

References 106 

7.1 
Introduction 

Management of metastatic renal cell carcinoma 
presents a very difficult problem. Thirty percent 
of patients diagnosed with renal cell carcinoma 
have metastatic disease at presentation. Following 
nephrectomy for apparently localized disease, 50% 
of patients will develop progression with the occur­
rence of distant metastases or locoregional recur­
rence. Most of these patients die within 1 year and 
the reported 5-year survival rates vary between 
0% and 5% irrespective of therapy (SKINNER et al. 
1971; MARCUS et al. 1993; McNICHOLS et al. 1981). 

The last century has witnessed the transformation 
of the medical profession from one whose primary 
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role involved sustaining the patient's morale and 
interpreting the natural history of an illness as it 
progressed, to one involved in active intervention as 
a sine qua non (OLIVER 1989). 

The role of surgery for synchronous or meta­
chronous metastatic disease of renal cell carcinoma 
has always been debated although resection of a soli­
tary metastasis can be beneficial to a few patients 
only. This issue is even more controversial nowa­
days, when immunomodulating treatments are 
proving to have an impact on some patients' time to 
progression and survival. Surgery remains, however, 
the only effective treatment for renal cell carcinoma. 
Palliative surgical means are nephrectomy in the 
presence of metastatic disease, resection of locore­
gional recurrences, and surgery for metastases. The 
role of this surgical treatment in improvement the 
duration or the quality of survival remains highly 
controversial. Before dealing with any rationale for a 
surgical approach in metastatic renal cell carcinoma, 
some considerations on the occurrence of metastatic 
disease and the natural history of metastatic renal 
cell carcinoma should be discussed. 

7.2 
Occurrence and Distribution 
of Metastatic Disease 

Different pathways of metastatic spread of renal cell 
carcinoma are well known (VETTER 1990). First 
there is a lymphatic pathway responsible for lymph 
node metastases that occur in 17.5%-26% of patients 
(DE FORGES et al. 1988; HERRLINGER et al. 1984). The 
second pathway is the venous-lymphatic pathway, 
where neoplastic cells reach the veins through 
intranodal, lymphovascular channels or through the 
thoracic duct that empties into the inferior vena cava 
(SAITCH 1981). The third pathway is hematogenous 
tumor dissemination. Renal cell carcinoma is char­
acterized by an affinity to penetrate the small renal 
veins. Most classically the neoplastic cells are shed 
off into the renal vein to reach the inferior vena cava, 
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the right atrium, and the lung. Other cells, however, 
can circulate in the spermatic or ovarian vein and 
be responsible for metastatic spread along the 
ureters, the bladder, and the ovary. Finally, cancer 
cells can reach the vertebral veins in Batson's plexus 
and metastasize into the vertebral column, the 
thyroid gland, or the central nervous system (SLAVES 
1988). The distribution of metastases is related 
to these different mechanisms of metastatic spread. 

Metastases are often multiple and involve more 
than a single organ. In 43%-50% of patients, how­
ever, these metastases are confined to one organ and 
in 2%-4% they are solitary (O'DEA et al. 1978). The 
organs most commonly involved include: the lungs, 
lymph nodes, liver, and bone. Tumor spread to 
the heterolateral kidney, the homolateral or hetero­
lateral adrenal, the spleen, the brain, and the heart is 
much less common. It is to be noted that nearly 
all organs have been involved as metastatic sites in 
renal cell carcinoma. Many unusual sites of meta­
static disease have been reported (STENZL and 
DEKERNION 1989). Besides the common cerebral 
metastases there have been cases reported of meta­
stases to the choroid plexus of the lateral ventricles 
(MIZUNO et al. 1992), to a cerebellar heman­
gioblastoma in a patient with von Hippel-Lindau 
disease (JAMJOOM et al. 1992), and to the pituitary 
gland (KOSHIYAMA et al. 1992; NISHIO et al. 1992). 
Renal cell carcinoma was also described to metasta­
size to the nose (JOHNSON and CAMPBELL 1993), into 
the masseter muscle (NAKAGAWA et al. 1996), in the 
retrobulbar region of the orbit (BERSANI et al. 1994), 
the iris (STENZL and DEKERNION 1989), the external 
auditory canal (GOLDMAN et al. 1992), the parotid 
gland (GuNBAYet al.1989; OWENS et al.1989; COPPA 
and OSZCZAKIEWICZ 1990) the tonsils (GREEN et al. 
1997), and the thyroid (ZAHRADKA et al. 1988; 
HUDSON et al. 1991; MURAKAMI et al. 1993). In the 
chest endobronchial metastatic lesions have been 
reported (THEMELIN et al. 1990; YIM et al. 1996). 
Metastases to the skin were reviewed by WILLIAMS 
and HEANY (1994). Metastases to the abdominal wall 
(YANAGIE et al. 1987), to the gallbladder (GOLBEY et 
al. 1991), to the pancreas (CARINI et al. 1988; OKA et 
al. 1991; STANKARD and KARL 1992; TAKEUCHI et al. 
1993; PAZ et al. 1996; HIROTA et al. 1996), and to the 
ampulla of Vater (LESLIE et al. 1996) have also been 
reported. Very often metastases have been found to 
be solitary and to have occurred many years after a 
nephrectomy. The genitourinary tract was reported 
to be the site of metastasis with the urinary bladder 
(NAIR and LITTLE 1991), the ureteral stump 
(SHIMURA et al. 1993; IIMORI et al. 1994), the ureter 
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and renal pelvis (MITTY et al. 1987) as well as the 
ovary, the epididymis, and the corpus cavernosum. 
Involvement of the soft tissues of the hand 
(WITTHAUT et al. 1994) and the index finger 
(KIERNEY et al. 1994) and rare skeletal sites such as a 
metacarpal of the hand (KOBUS et al. 1992) have also 
been reported. 

Many of these metastatic sites cause symptoms 
that are not readily recognized to be related to a 
metastatic renal cell carcinoma. The previous history 
of renal cell carcinoma should therefore always be 
kept in mind when patients are presenting with un­
usual clinical manifestations. Renal cell carcinoma 
metastasis are known occasionally to cause symp­
toms of acute cholecystitis (GOLBEY et al. 1991), 
intestinal ischemia by arterial embolism (Low et 
al. 1989), duodenal hemorrhage by pancreatic 
metastases (CALMES and MEYER 1993), bronchial 
obstruction (YIM et al. 1996), hypopituitarism 
(KOSHIYAMA et al. 1992), hoarseness (GREENBERG 
et al. 1992), and even epistaxis (JOHNSON and 
CAMPBELL 1993). Since these metastases can occur 
more than 20 years after resection of the primary 
tumor (PAZ et al. 1996), the patient or even the 
physician may not be aware of the previous 
history of renal cell carcinoma. 

Finally, there can be some histopathological 
confusion between metastatic renal cell carcinoma 
and primary clear cell tumors, e.g., of the thyroid 
(SHIMIZU et al. 1995) or a clear cell odentogenic 
tumor (EVERSOLE et al. 1995). Specific immuno­
histochemical stainings need to be applied in order 
to make an appropriate diagnosis. 

7.3 
Natural History and Prognostic Factors 

The heterogeneous behavior of renal cell carcinoma 
in general is well recognized. After nephrectomy 
with curative intent, some patients will present early 
progression with metastases and death. Others 
will be alive for many years without progression of 
an untreated primary tumor (HOROWITZ et al. 1993) 
and without progression or even with regression 
of metastases (GRANT et al. 1997). The unpredictable 
natural history of renal cell carcinoma makes 
attempts to determine prognostic factors very 
difficult. 

For renal cell carcinoma in general the tumor 
stage, nuclear grade, tumor size, and presence of 
venous involvement have been shown to be impor­
tant prognostic factors. Survival of patients is 
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probably most related to the local extent of the 
primary tumor, determined at the time of surgery 
(BASSIL et al. 1985). General symptoms such as 
anemia, weight loss, and fever are considered unfa­
vorable symptoms and signs. Takahashi found that 
the acute phase reactants (erythrocyte sedimenta­
tion rate, increased a 2-globulin, and C-reactive 
protein increase) are reliable predictors of tumor 
progression (TAKAHASHI et al. 1992). More recently, 
we have shown that microscopic vascular invasion is 
the single most significant adverse prognostic factor 
in patients who undergo surgery for presumably 
localized nonmetastatic renal cell carcinoma without 
lymph node or macroscopic venous involvement 
(VAN POPPEL et al. 1997). 

In metastatic renal cell carcinoma, prognostic 
factors were also studied (DE FORGES et al. 1988). The 
most relevant prognostic factors were: performance 
status, weight loss, the occurrence of single or 
multiple metastases, localization of metastatic dis­
ease in the lung, bone, brain or liver, the size of the 
pulmonary metastases, the number of metastases, 
and the time of their appearance (DEKERNION 1983). 
Hypercalcemia was reported to be an unfavorable 
prognostic factor (FAHN et al. 1991). It is very likely 
that also the primary tumor characteristics are im­
portant for the prognosis of metastatic renal cell 
carcinoma. It has been shown that tumors smaller 
than 5 cm in diameter without invasion of the 
pelvicaliceal system or perirenal fat and with pre­
dominance of clear or granular cells are related to a 
better prognosis (GOLIMBU et al.1986). Others, how­
ever, have suggested that the grade of the primary 
tumor has no prognostic value since the metastases 
are mostly of poorer differentiation or even of a 
different cell type (ARAI et al. 1988). 

With so many different prognostic factors it 
is impossible to predict an individual patient's 
outcome (RITCHIE and CHISHOLM 1983). No patient 
can be considered cured, even following an appar­
ently successful nephrectomy and having good prog­
nostic factors. On the other hand, no patient with 
metastatic disease should be considered in imminent 
danger of dying although unfavorable prognostic 
factors in this patient category will mostly be corre­
lated with a poor outcome. 

In a malignancy such as renal cell carcinoma, with 
such a variable natural history, it is extremely im­
portant to take all possible measures to prevent the 
occurrence of disease progression or metastatic 
tumor spread. We feel that it is insufficiently pointed 
out that the primary oncologic surgery remains a 
relevant prognostic factor. A discussion on the need 
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for lymphadenectomy and resection of the adrenal 
gland has been ongoing for many years. It is not 
these patients with clinically detected lymph nodes 
or adrenal metastases who will likely benefit from 
resection. Rather, those who will most likely benefit 
from such a resection are patients with microscopic 
invasion of lymph nodes where a dissection will not 
only be a staging procedure but a curative operation 
(SKINNER et al. 1972; GIULIANI et al. 1983). We also 
feel that adrenalectomy should be advocated in pa­
tients undergoing radical nephrectomy, certainly in 
those having tumors of Scm or more in diameter. 
The incidence of having micrometastatic invasion of 
the adrenal in these patients is being estimated at 7% 
(LI et al. 1996). Finally, and this remains debated by 
many, the urologic surgeon should attempt primary 
control of the artery and vein before manipulating 
the tumor, which is actually only possible through a 
transperitoneal approach. All these surgical consid­
erations need more emphasis and remain important 
mainstays in the appropriate surgery of a renal cell 
carcinoma. 

7.4 
Nephrectomy in the Presence 
of Distant Metastases 

Many urologists perform nephrectomy for meta­
static renal cell carcinoma although it is obvious that 
a nephrectomy alone in a patient with metastatic 
spread cannot yield a cure. This was well illustrated 
by the results of a questionnaire sent to 55 European 
urological centers belonging to the European Orga­
nization for Research and Treatment of Cancer 
(EORTC) Genito-Urinary Group. All but two centers 
perform nephrectomy for selected patients with 
metastatic renal cell carcinoma (V AN POPPEL, oral 
communication, 1993). 

Since the operation does not aim to cure, nephron­
sparing surgery has been advocated by some authors 
(KRISHNAMURTI et al. 1996). In most cases, however, 
metastatic renal cell carcinoma will present with a 
locally advanced tumor where a conservative surgical 
approach is not possible (BRKOVIC et al. 1997). 

Many urologists attempt to find arguments in or­
der to convince themselves that a patient with meta­
static disease could have a nephrectomy. Either they 
pretend to treat symptoms caused by the primary 
tumor or want to be sure that the patient has a renal 
cell carcinoma and not, for example, a transitional 
cell carcinoma. Moreover, psychological factors 
make it difficult for a surgeon to leave an informed 
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patient with an untreated primary tumor (OLIVER 
1989). In fact, the only rationale in favor of a 
nephrectomy in the presence of metastasis should 
be increased survival or improvement in the quality 
of life (FOWLER 1987). 

7.4.1 
Impact on Survival 

Life could be prolonged with a nephrectomy because 
the tumor burden is reduced, and thus a possible 
source of new metastasis is removed. In studies 
comparing nephrectomy versus no nephrectomy 
a survival advantage was demonstrated in the 
nephrectomy group. It is obvious, however, that only 
those patients in good general condition and with 
more favorable prognostic factors underwent a 
nephrectomy (FLAMM and WOBER 1987). A random­
ized study is the only way to sort out whether 
nephrectomy provides any survival advantage. 

It has been suggested that nephrectomy can 
induce spontaneous regression of metastases. Spon­
taneous regression was first described 70 years ago 
(BUMPUS 1928) and the reports on this phenomenon 
were recently summarized (DE RIESE et al. 1991; 
GEBOERS and DEBRUYNE 1992). The overall inci­
dence of spontaneous tumor regression is estimated 
to be about 1% (MONTIE et al. 1977; VOGELZANG et 
al. 1992; KALLMEYER and DITTRICH 1992; MARCUS 
et al. 1993). Spontaneous regression was not only 
described for lung and soft tissue metastases but also 
in rare cases of metastases to the liver (RITCHIE et al. 
1988) and even to the bone (MIMS et al. 1966). Spon­
taneous regression of intestinal, subcutaneous, or 
skin meta-stases was also reported (FREED 1977). 
Nevertheless, the indication to perform a ne­
phrectomy in metastatic patients in order to obtain 
spontaneous regression remains dubious, and the 
1 % chance of spontaneous regression is much lower 
than the mortality of a nephrectomy, which in this 
group of patients is estimated at 3%-5%. Moreover, 
the spontaneous regression of metastatic lesions has 
also been reported to occur without surgery 
(EDWARDS et al. 1996). 

Nephrectomy could potentially enhance a 
response to systemic therapy. Both hormone therapy 
(progestagens) and chemotherapy (Vinblastin) were 
reported to induce a response in about 15% of 
patients (BLOOM 1973; DEKERNION 1983). One form 
of immunotherapy (interferon, interleukin, tumor 
necrosis factor, lymphokine-activated killer cells, or 
combinations thereof) induces tumor response in 
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more than 20% of patients (TYKKA 1981; 
BELLDEGRUN et al. 1991; WALTHER et al. 1993; 
ATZPODIEN et al. 1993). Although the best results 
obtained need confirmation, it remains unproved 
that nephrectomy indeed enhances the response to 
systemic therapy. Current ongoing trials in collabo­
ration between the South Western Oncology Group 
(SWOG) and the EORTC GU group (protocol 30947), 
where patients receive either interferon-a alone or 
nephrectomy followed by interferon-a, will give an 
answer to this important question. Meanwhile, how­
ever, nephrectomy continues to playa role in the 
management of patients who are scheduled to re­
ceive systemic therapy (WOLF et al. 1994; FRANKLIN 
et al. 1996). 

A few years ago immunotherapy with autologous 
tumor cells was being advocated. In this setting the 
tumor nephrectomy was necessary in order to obtain 
the inactivated tumor cells. A similar mechanism 
was postulated to occur after angioinfarction fol­
lowed by a nephrectomy, where tumor necrosis 
induces tumor antigens that are released and solicit 
an immunologic response. In a joint EORTC-SWOG 
study one partial and one complete remission were 
seen in a group of 64 patients treated (KURTH et al. 
1984; GOTTESMAN et al. 1985). A review on this mat­
ter, however, failed to show a benefit of infarction 
and/or nephrectomy in metastatic renal cell carci­
noma with respect to survival or metastatic regres­
sion (FLANIGAN 1987). 

A final argument to remove the kidney could be 
an attempt to resect all tumor, i.e., when a resection 
of the primary tumor can be completed with a syn­
chronous resection of a metastatic lesion(s). Many 
reports on resection of a solitary metastasis have 
shown that this can result in an improved survival 
and even long-term tumor control (NEVES et al. 
1988). The most important problem with this indica­
tion for nephrectomy is the uncertainty about the 
true solitary nature of a metastasis. Since there is no 
other adequate therapy yielding better results than 
surgery, nephrectomy in the presence of a solitary 
metastasis that can be resected at the same time or a 
short time after the removal of the primary remains 
defendable. 

7.4.2 
Impact on Quality of Life 

A nephrectomy could be proposed as an attempt 
to relieve symptoms such as hematuria, pain, or 
systemic manifestations. Hematuria from a locally 
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advanced primary tumor can be very impressive 
and be responsible for flank pain and lower urinary 
tract obstruction. Often blood transfusions are 
needed to correct severe anemia and the hematuria 
itself can be responsible for the patient's death. 
Nevertheless, nephrectomy is not the only available 
treatment for this problem since embolization is also 
an effective therapy (FLANIGAN 1996). The ischemic 
pain that a patient can experience after embolization 
can be managed successfully with epidural analgesia. 

Flank or abdominal pain caused by the primary 
tumor can result from tumor necrosis and hemor­
rhage but also from tumor extension into the skel­
eton or be due to invasion of nerves. In these cases, a 
symptomatic improvement could be expected from 
a nephrectomy. The surgery however, will likely be 
extensive, difficult to perform, and not always 
succeed in controlling the pain. Pain caused by neu­
ral or skeletal invasion will indeed often persist after 
nephrectomy. 

The systemic manifestations of metastatic renal 
cell carcinoma are general deterioration, anemia, 
anorexia, weight loss, fever, hypertension, and 
hypercalcemia. These symptoms, that are partly 
paraneoplastic, are very likely to improve after 
nephrectomy under the condition that no meta­
stases are present that by themselves are responsible 
for the paraneoplastic symptomatology. In a meta­
static patient, these systemic manifestations will 
often not be influenced by the nephrectomy unless 
metastasis can be treated at the same time. 

One could advocate performance of a neph­
rectomy in a metastatic patient in order to prevent 
symptoms that could occur later, caused by a non­
treated and growing primary tumor. However, most 
of the symptoms can be treated adequately when 
they arise, without surgery, and this is therefore not 
a valid argument for nephrectomy in metastatic 
patients. Nevertheless, metastatic patients who un­
dergo nephrectomy will often experience an obvious 
improvement in general condition after resection of 
the primary tumor. There is at least a temporary 
improvement of the progressive deterioration that 
has already started and will continue until death 
when no treatment is given. In these patients, the 
morbidity (and mortality) of the surgery will have to 
be weighed against the general improvement that 
may be expected to be highly appreciated by patients 
and their families. 

Finally, when leaving the primary tumor behind, 
psychological factors can decrease the quality of life. 
The decision for surgery or surveillance often 
depends on the urologist's ability to talk with a pa-
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tient with advanced cancer, the willingness to inform 
the patient on the stage of the disease, and the 
arguments to treat or not to treat the primary tumor. 
One should keep in mind that a nephrectomy in 
advanced stages can be an operation with relevant 
morbidity, which also decreases the quality oflife for 
a certain period. Some patients will be unable to 
undergo immunotherapy because of the impact 
of the surgery on the general condition (W AL THER 
et al. 1993; FRANKLIN et al. 1996; RACKLEY et al. 
1994). Only well-designed randomized trials with 
quality oflife assessment will answer the question as 
to the value of nephrectomy in patients with meta­
static disease. 

7.4.3 
Conclusion 

No patient with a renal cell carcinoma and 
metastases is cured by nephrectomy alone. Some 
patients unexpectedly survive with metastatic dis­
ease for a long period of time. There is still doubt 
about the priority of a nephrectomy in metastatic 
patients. Therefore, nephrectomy in patients with 
metastases will remain a valuable option in just a 
small and highly selected group of patients (ABI­
AAD and DEKERNION 1997). 

Since obtaining complete tumor regression at the 
primary site with systemic therapy is difficult, it may 
be preferable to consider a nephrectomy after immu­
notherapy in highly selected patients who have had 
a major systemic and local response (MOTZER et al. 
1996). 

In patients with resectable low-volume metas­
tases a combination of nephrectomy with removal 
of all visible metastases can improve the 5-year 
survival rate. In patients with nonresectable 
metastases, nephrectomy can still be recommended 
for those in whom adjuvant experimental therapy 
will be used in addition to nephrectomy, in the 
framework of prospective clinical trials (FLANIGAN 
1986). 

Concerning the quality of life, most symptoms 
can be managed with means other than surgery. 
Besides the morbidity of nephrectomy, many 
patients will temporarily fare better. This ultimate 
subjective improvement can be extremely important 
in patients who, without surgery, are realizing that 
they will experience continuous deterioration of 
their condition. 
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7.5 
Locoregional Recurrence 

Renal cell carcinoma can involve adjacent organs 
and contiguous structures. Direct invasion of the 
duodenum, pancreas, spleen, colon, mesentery, dia­
phragm, or liver may occur. Incomplete resection, 
which should be avoided by a correct surgical tech­
nique, can result in a local recurrence. When a mac­
roscopically normal appearing adrenal gland or 
lymph node is not removed during the radical 
nephrectomy, this can be responsible for regional 
recurrence. 

Patients with locoregional recurrence have less 
than 5% probability of survival after 5 years and 
therefore most of them will die before a local recur­
rence can' become clinically relevant (DEKERNION 
et al. 1978). Recently, however, the use of computed 
tomography in the follow-up of patients after radical 
nephrectomy has resulted in a sharp increase in the 
incidence of early detection of local or regional re­
currences. This early detection permits for frequent 
successful surgical intervention. 

7.5.1 
Incidence 

Although local recurrence rates following neph­
rectomy of 35% and more have been reported in the 
radiologic literature (ALTER et al. 1979), it is accepted 
that after surgery for renal cell carcinoma pathologic 
stage T2 or T3, the incidence of local recurrence 
should be about 2.5% (GIULIANI et a1.l990). 

Patients with invasion of the lymph nodes have 
a high risk of locoregional relapse (PHILLIPS and 
MESSING 1993). After a properly performed radical 
nephrectomy, including resection of the adrenal and 
lymph nodes, the incidence of local relapse is 
expected to be very low. For T4 lesions and sarco­
matoid tumors, however, there appears to be an 
increased risk ofleaving residual disease in the renal 
fossa, responsible for local recurrence. 

Weare convinced that routine lymphadenectomy 
can reduce the incidence of local recurrence. This 
is indeed our own experience. In our medical center 
nearly all patients undergo routinely lymph­
adenectomy. Since we have participated in EORTC 
protocol 30881 where patients are randomized to 
have a radical nephrectomy with or without lymph­
adenectomy, we were able to follow a number of 
patients in whom the lymph nodes were left behind. 
Two out of 36 patients who had no primary lymph 
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node dissection presented nodal recurrence and died 
within 2 years of diagnosis despite secondary resec­
tion. Late recurrences in the persistent adrenal gland 
are also well documented (OZGU et al. 1993; MAEDA et 
al. 1996). Nevertheless, it was recently suggested that 
adrenalectomy is mandatory only in the case oflarge 
upper pole lesions or abnormal-appearing glands on 
computed tomography scan and magnetic resonance 
imaging (MOTZER et al. 1996). It was clearly shown, 
however, that micrometastatic adrenal invasion, 
which will be responsible for local recurrence when 
the adrenal is left behind, is present in 7.5% of the 
tumors of >5 em in diameter (LI et al. 1996). More­
over, a local recurrence emerging from the remain­
ing gland, was shown to have the worst prognosis 
(TANGUAY et al. 1996). While adrenalectomy during 
radical nephrectomy is an easy procedure, a delayed 
adrenalectomy presents a difficult problem. There­
fore we agree that in the absence oflong-term data to 
suggest otherwise, the practice of removing the adre­
nal gland as part of radical nephrectomy should 
continue (BELLDEGRUN et al. 1991). 

Adjuvant radiotherapy to the renal fossa after 
radical nephrectomy has been advocated (STEIN et 
al. 1992; KAO et al. 1994). A randomized trial, how­
ever, showed that postoperative radiotherapy in 
nephrectomized patients with a high risk of local 
recurrence is without beneficial effect on the relapse 
rate and survival (KJAER et al. 1987). 

7.5.2 
Treatment 

Patients with local recurrence following radical 
nephrectomy have a poor prognosis, with less than 
15% probability of I-year survival after diagnosis of 
recurrence. Surgical resection of a recurrence in the 
renal fossa is the only effective treatment that can be 
advocated when the lesion can be totally removed. 
The results of the use of other treatment modalities 
such as immunotherapy or chemotherapy are very 
poor. Radiation therapy can be used as a palliative 
treatment for symptomatic local recurrences in 
patients who are not operative candidates. Surgery 
is, however, the preferred treatment whenever fea­
sible (CAMPBELL and NOVICK 1994). 

The literature about resection of locally recurrent 
renal cell carcinoma is very scarce. Our own experi­
ence is limited to four patients. Surgery for local 
recurrence is a major procedure but can be justified 
in highly selected patients. The largest series of cases 
reported also showed that invasion of contiguous 
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organs is common and that very extensive resection 
and reconstructive surgery are frequently needed. In 
most cases this kind of surgery, which can include 
partial hepatectomy or pancreatectomy, splenec­
tomy, resection of part of the diaphragm or the 
abdominal wall musculature and vena cava, and 
small or large bowel, has a considerable morbidity 
and considerable perioperative mortality (ESRIG et 
al. 1992). Even when the recurrence is considered to 
be the only tumor site, its resection often will not in­
fluence the patient's survival. In some patients, 
however, a prolonged disease-free survival can be 
obtained and this alone can justify the use of this 
aggressive approach in properly selected cases. The 
use of neoadjuvant immunotherapy needs to be 
investigated. 

We believe that prevention oflocal recurrence is 
the most important issue. As already mentioned, 
(neo }adjuvant radiation therapy will not improve the 
incidence of local control. The objective of primary 
surgery is a total tumor removal and the surge'on 
should not take any risks concerning the resection 
margins. Primary splenectomy, distal pancrea­
tectomy, or colonic resections are easily feasible. A 
preventive lymphadenectomy and adrenalectomy 
will lower the incidence of regional recurrences. 

Once a local recurrence occurs in the presence of 
metastatic disease successful treatment becomes 
anecdotal. Some investigators have advocated the 
use of immunotherapy with salvage surgery to be 
successful in an individual patient. Those rare 
patients who have benefited from this approach have 
had only pulmonary metastases (FLEISCHMANN and 
KIM 1991). Patients with metastases and local recur­
rence have an extremely poor prognosis. It has even 
been suggested that immunotherapy is not very ef­
fective in patients with retroperitoneal recurrence. 
The role of this approach should be further defined. 

7.6 
Surgery for Metastases 

7.6.1 
General Considerations 

An aggressive approach for the management of 
solitary metastases of renal cell carcinoma was 
advocated since case reports on prolonged survival 
after this type of approach were reported. Already 
in 1939, a 23-year survival was reported after 
nephrectomy and excision of a solitary metastasis 
(BARNEY and CHURCHILL 1939) but probably only 
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1 %-3% of patients with renal cell carcinoma have 
solitary metastases. The incidence of solitary 
metastasis reported by various authors was 1.6% 
(MIDDLETON 1967), 2.5% (O'DEA et al. 1978), 3.2% 
(TOLIA and WHITMORE 1975), and 3.6% (SKINNER et 
al. 1971). These investigators demonstrated that sur­
vival rates of 35%-50% can be achieved in conjunc­
tion with aggressive surgical therapy. It is of 
importance to note that these results were obtained 
before the use of the more effective systemic thera­
pies that are currently available. As expected, there 
must be an important selection bias since only pa­
tients with good performance status were selected 
for additional surgery for metastatic disease (ABI­
AAD and DEKERNION 1997). Interesting 3- and 5-
year survival rates obtained after excision of solitary 
metastases were reported by a number of investi­
gators (GEBOERS and DEBRUYNE 1997). The 5-year 
survival rates ranged from a low of 13% to a high of 
50% (KLUGO et al. 1977; GOLIMBU et al. 1986; 
DINEEN et al. 1988). 

Pulmonary metastases are considered to be op­
timally suitable for surgical treatment. The same 
metastatic site has been reported to respond best to 
the available immunomodulating agents. The appli­
cation of surgical resection for solitary pulmonary 
metastasis was reported to result in a 5-year survival 
rate of 35% (TOLIA and WHITMORE 1975). 

The most important question is how to identify 
patients with tumors whose biologic activity is com­
patible with an extended life expectancy. A number 
of adverse prognostic factors have been recognized. 
Some of these factors are related to the primary tu­
mor, others are host-related factors, and still others 
are related to the type and location of metastasis. 
Prognostic factors related to the primary tumor are: 
nuclear grade, tumor stage, histologic type and tu­
mor ploidy (GILCHRIST et al. 1984; MARRONCLE et 
al. 1994; SELLI et al. 1983; LJUNGBERG et al. 1986). 
The host-related adverse prognostic factors include: 
poor performance status, weight loss and other signs 
of nutritional deficiency, elevated sedimentation rate 
and other acute phase reactants, increased serum 
calcium, high interleukin-6 levels, and elevated 
serum ferritin (KOZLOWSKI 1994). A synchronous 
presentation of metastatic disease is less favorable 
than a metachronous occurrence of metastasis 
(MALDAZYS and DEKERNION 1986; NEVES et al. 1988; 
TALLEY et al. 1969). Although this has not been con­
firmed by other investigators, the authors of one 
study found that a subsequent development of 
metastasis did not affect the prognosis provided 
that all metastatic lesions were aggressively treated 
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(GOLIMBU et al. 1986). Survival is also related to the 
interval between nephrectomy and the development 
of a metachronous metastasis, a more favorable 
prognosis being associated with a prolonged interval 
(GOLIMBU et al. 1986; MALDAZYS and DEKERNION 
1986). The presence of residual tumor in the renal 
fossa was also demonstrated to be of adverse prog­
nostic significance (DEkERNION et al. 1978). Finally, 
pulmonary metastases have a better prognosis than 
all other metastatic sites (DEKERNION et al. 1978; 
MALDAZYS and DEKERNION 1986). The observa­
tion that patients with pulmonary metastasis have a 
better outcome than those with metastasis to other 
organs has no~ yet been explained. One possible 
explanation is that lung metastasis can be detected 
and treated early and cause less general deterioration 
than metastasis to other sites. 

The analysis of published data on resection of 
solitary metastases has major drawbacks. All the 
studies are retrospective and concern small numbers 
of patients but most of these reports contain at least 
some patients who benefited from the use of an 
aggressive surgical approach. It is to be noted that 
those metastases with small tumor volume tend to 
be confined to the lungs. Cure after a resection of 
metastatic deposit remains uncommon although 
surgery can be justified for highly selected patients 
(VAN POPPEL and BAERT 1996). 

7.6.2 
Surgery for Different Metastatic Sites 

Surgery has been the most effective treatment in pa­
tients with pulmonary metastasis. Other organs also 
can present solitary metastatic deposits and are ame­
nable for surgical resection. For some metastatic 
sites the use of radiotherapy has been advocated (see 
Chap. 10). The combination of these two treatment 
modalities and immunotherapy will need further 
investigation. 

7.6.2.1 
Lung Metastasis 

The lung is the most common site of tumor spread 
of renal cell carcinoma. When a small solitary 
metastasis appears it might be followed conserva­
tively in order to see whether it progresses rapidly, in 
which case systemic treatment is considered. It has, 
however, been shown that, when the tumor doubling 
time is long, resection of the metastatic lesion can 
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improve the patient's prognosis (FUKUDA et al. 1987; 
OKUBO et al. 1993). The most important factor influ­
encing survival is the completeness of resection 
(PONTES et al. 1989; POGREBNIAK et al. 1992; JET et 
al. 1993). Some investigators demonstrated no differ­
ence in survival among patients with single versus 
multiple pulmonary metastases provided they 
were completely resected (POGREBNIAK et al. 1991; 
TOBISU and KAKIGIE 1990; FOURQUIER et al. 1997). 
Most pulmonary metastases are amenable to a wedge 
resection. A margin of 1-2cm of healthy pulmonary 
parenchyma is considered to be sufficient (KERN et 
al. 1987) while lobectomy and pneumonectomy are 
rarely indicated. In patients with bilateral pulmo­
nary metastases, staged thoracotomies or sterno­
tomy can be used. Thoracoscopic wedge resection 
may play an increasingly important role in the future 
management of pulmonary metastasis. 

Since the patients reported in the literature had a 
good performance status and good pulmonary func­
tional tests, the mortality and the morbidity of pul­
monary resection of metastases were very low. Good 
surgical indications are therefore most important in 
maintaining a low incidence of treatment toxicity. 

The management of other intrathoracic meta­
stases has been described. An endobronchial 
metastasis was treated endoscopically (THEMELIN et 
al. 1990). Metastases to the pleura are not that un­
common but are in fact not amenable for surgical 
therapy. Involvement of the heart, pericardium, and 
diaphragm has also been reported but surgery has a 
limited role in their management (BENNINGTON and 
KRADJIAN 1967). Aggressive treatment for solitary 
pulmonary metastasis should be considered in pa­
tients with good performance status, in those with a 
primary tumor treated curatively, and in the absence 
of other metastatic involvement. 

7.6.2.2 
Adrenal Gland 

The occurrence of metastasis in the adrenal gland 
is so common that radical nephrectomy has been 
defined as an en bloc resection of the kidney, the 
perirenal fat, and the adrenal gland. Although adre­
nal metastases occur most frequently in patients 
with upper pole lesions, no tumor location in the 
kidney, tumor size, or tumor stage is completely free 
of this metastatic involvement. Micrometastatic 
invasion of an adrenal gland that was left behind 
following nephrectomy is probably responsible for 
late tumor recurrences. When there is a suspicion of 
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metastatic disease in a primarily resected ipsilateral 
or in a contralateral adrenal gland and in the absence 
of other metastatic lesions, a resection should be 
proposed. A secondary adrenalectomy on the same 
side as the primary tumor can be difficult while a 
contralateral adrenalectomy is a much easier pro­
cedure to perform. Before undertaking the adre­
nalectomy, the patient should be informed of the 
need for lifelong replacement therapy. The prognosis 
of patients with metachronous adrenal metastasis 
is relatively poor (TANGUAY et al. 1996). 

7.6.2.3 
Skeletal Metastasis 

Renal cell carcinoma metastatic to the skeleton most 
commonly involves the spine and flat bones. These 
metastatic sites are not easily amenable for surgery 
and palliative radiotherapy should be considered 
(see Chap. 10). In 8%-12% of patients bone 
metastases are localized in the long bones, where 
surgical treatment could be offered (KATZNER and 
SCHVINGT 1990). Frequently severe pain that is 
caused by the presence of lytic lesions may lead to a 
diagnosis of metastatic renal cell carcinoma. If the 
pain problem is not addressed in these patients in a 
timely manner, pathologic fractures may result. Sur­
gery for the treatment of metastasis to the bone aims 
to improve the quality of life by relieving pain and 
permitting recovery offunction (LANGER et al. 1997). 
For this purpose orthopedic surgery using Ender's 
nailing, hip or shoulder arthroplasty, Kiintsher nail­
ing, bone cement, and methylmetacrylate are used. 
The results of these symptomatic approaches are 
good as regards pain relief and function recovery. In 
patients with disease in long bones postoperative 
radiotherapy should be applied following surgical 
therapy. 

Patients with multiple skeletal metastases gener­
ally have a poor prognosis. The median survival for 
patients with multiple skeletal metastases is approxi­
mately 1 year irrespective of the therapy used in their 
management. 

In contrast, about 30% of patients with solitary 
bone metastasis survive 5 years (SWANSON et al. 
1981). Solitary bone metastases, however, are very 
rare (HENRIKSSON et al. 1992). Curative surgery is 
extremely rare but was reported by some investiga­
tors (HOSHI et al. 1991). A resection of a pelvic bone 
lesion and a lesion in the femur was described, re­
sulting in no evidence of disease after 6 and 14 years 
after treatment, respectively (MARUOKA et al. 1990). 
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Also a resection of a lumbar vertebra was attempted 
with good local results but the patient died of other 
metastatic disease (STENER 1989). Embolization of 
vertebral metastases for spinal compression can ob­
viate the need for surgery and has been applied with 
success by some investigators (O'RELLY et al. 1989). 

Most skeletal metastases can only be treated 
palliatively and radiotherapy will be the treatment of 
choice. Radiotherapy will be effective in obtaining 
pain relief in a majority of patients (NIELSEN et al. 
1991). A cure by radiotherapy of a solitary bone 
metastasis has not been reported. We have seen one 
female patient with a metastatic lesion in the calca­
neus, explored by the orthopedic surgeon and lead­
ing to the diagnosis of renal cell carcinoma. The 
patient had local radiotherapy and underwent subse­
quent nephrectomy. She is now at 4 years after treat­
ment without evidence of disease. Therefore, the 
finding of a solitary bone metastasis from renal 
cell carcinoma should not by itself be considered a 
sufficient reason for withholding therapy. 

7.6.2.4 
Brain Metastasis 

Brain metastases secondary to renal cell carcinoma 
are mainly located within the cerebral hemispheres 
(DELATTRE et al. 1988). Common clinical presenta­
tion includes: headache, motor deficit, seizures, and 
disorientation (DECKER et al. 1984). More recently, 
however, brain metastases of renal cell carcinoma 
are more often detected in the preclinical stage dur­
ing rigorous follow-up with the use of CT scan or 
MRI. Brain metastases can be solitary and have been 
described as late as 18 years after radical neph­
rectomy (RADLEY et al. 1993). 

Whole brain radiation therapy in association with 
corticosteroids is an acceptable palliative treatment 
for patients with multiple metastases. Surgery 
for tumor removal is frequently recommended, 
particularly in patients with a larger single cerebral 
metastasis (WRIGHT 1987; WRONSKI et al. 1997). It 
was suggested that the use of postoperative irradia­
tion can improve local tumor control (DECKER et al. 
1984; SAWAYA et al. 1994; BADALAMENT et al. 1990). 

For selected patients with metastases that are not 
accessible or unsuitable for open surgery, stereotac­
tic radiation surgery has become an attractive option 
(see Chap. 10). This new treatment approach may 
replace open surgery in the future (LUTZ et al. 1988; 
FULLER et al. 1992). The prognosis of patients 
with brain metastases from renal cell carcinoma is 
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poor but surgery and radiation therapy in patients 
with good performance status will contribute to 
improved survival and better quality oflife (DECKER 
et al. 1984). 

7.6.2.5 
Liver Metastasis 

While the liver can be invaded by direct tumor exten­
sion, the hepatic parenchyma can also be the site of 
solitary or multiple metastases. The prognosis of 
patients with hepatic tumor spread is worse than that 
of those with pulmonary, cerebral, or skeletal 
metastases. Therefore, these patients need to un­
dergo a particularly thorough evaluation before 
surgery is considered as a therapeutic option 
(KOZLOWSKI 1994). At the time of surgical explora­
tion the use of intraoperative ultrasonography 
is imperative. During tumor resection at least 
a l-cm normal tissue margin needs to be obtained, 
or if this is impossible, a lobectomy has to be 
performed. Selective preoperative embolization or 
chemoembolization has been successfully applied in 
selected patients (SOULEN 1994). A hepatic local re­
section or lobectomy can be facilitated by the use of 
ultrasonic aspiration dissectors or argon or neody­
mium-YAG laser beams (KOZLOWSKI 1994). 

7.6.2.6 
Pancreatic Metastasis 

The pancreas has been shown to be the only site of 
metastatic disease of renal cell carcinoma in less than 
1 % of patients. Several cases have been reported 
where a partial pancreatectomy or duodeno­
pancreatectomy was successfully performed 
(CALMES and MEYER 1993; TAKEUCHI et al. 1993; 
OKA et al. 1991; GOHJI et al. 1990; CARINI et al. 1988). 
One patient was reported to develop pancreatic 
metastasis 17 years after radical nephrectomy 
(STANKARD and KARL. 1992). A review of the litera­
ture on the use of surgery for pancreatic metastasis 
demonstrated that prolonged survival can be 
achieved in properly selected patients. The extent of 
surgery should be determined following the localiza­
tion of metastasis. There is an obvious need for an 
adequate surgical margin and in appropriate cases 
care should be taken to preserve enough pancreas to 
maintain its normal endocrine function. 
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7.6.2.7 
Thyroid Gland Metastases 

The thyroid gland is not a common site of metastasis 
in patients with renal cell carcinoma, with only some­
what more than 100 cases having been reported 
in the literature. This literature was recently 
reviewed (HUDSON et al. 1991). In one patient, a 
metastatic lesion was diagnosed 11 years after radical 
nephrectomy (ZAHRADKA et al. 1988). In patients 
with thyroid metastasis who present with hoarseness, 
swallowing difficulties, or a palpable mass, a total or 
subtotal thyroidectomy can be performed. Histologic 
examination of a metastatic lesion can present a 
problem due to the difficulty in distinguishing it from 
a primary clear cell carcinoma of the thyroid. Postop­
erative irradiation is recommended in patients with 
close surgical margins (KOZLOWSKI 1994). 

7.6.2.8 
Parotid Metastasis 

The parotid gland is infrequently a site of metastasis 
of renal cell carcinoma (COPPA and OSZCZAKIEWICZ 
1990; GUN BAY et al. 1989; OWENS et al. 1989). In one 
reported patient, parotid metastasis appeared 8 
years after nephrectomy (OWENS et al. 1989). Those 
investigators recommended the use of superficial 
parotidectomy with preservation of the facial nerve 
in selected patients with solitary lesions. 

7.6.2.9 
Other Metastatic Sites 

Surgical treatment for very unusual metastatic sites 
has been described with most of the reported cases 
presenting with multiple lesions which were diag­
nosed by excisional biopsy. The vast majority of 
these patients are expected to have a poor prognosis 
irrespective of treatment used in their management. 
The use of systemic therapy should be investigated 
since surgery alone will only rarely provide long­
term disease-free survival (KOZLOWSKI 1994). 

7.7 
University of Leuven Experience 
with Solitary Metastases 

Between 1983 and 1993, 373 radical nephrectomies 
were performed for renal cell carcinoma in our 
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medical center. Of the 373 patients, 18 (4.8%) had 
a presumed solitary metastasis at the time of 
nephrectomy. Table 7.1 provides the sites of meta­
static disease and the outcome in this group 
of patients. The seven patients presenting with pul­
monary metastases were not treated surgically. 
Radiotherapy alone was used in the management 
of five patients with a skeletal metastasis. Adrenal 
metastases were present in four patients who were 
treated with resection at the time of radical 
nephrectomy. Two patients presented with thyroid 
or cutaneous metastasis. It should be pointed out 
that one of the seven patients with a pulmonary 
metastasis who received no specific therapy has no 
evidence of disease at 5 years since diagnosis. One of 
the five patients presenting with metastatic lesion to 
the calcaneus was treated with radiotherapy and has 
no evidence of disease at 4 years posttreatment. 

Table 7.1. Solitary metastases in IB patients at diagnosis 

Organ 

Lung (n = 7) 

Bone (n = 5) 

Adrenal (n = 4) 

Thyroid (n = 1) 
Skin (n = 1) 

Outcome 

6:CRD < lyr 
I:NED 5yr 
3:CRD < 112 yr 
I:CRD 3yr 
I:NED 4yr 
2:CRD < lyr 
I:NED 3yr 
I:NED Byr 
I:NED 3yr 
I:CRD < 1I2yr 

NED, No evidence of disease; CRD, cancer-related death. 
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An additional two patients who underwent adren­
alectomy for metastasis are without evidence of 
disease at 3 and 8 years posttreatment, respectively, 
and a patient who was treated by a subtotal 
thyroidectomy also is without evidence of disease at 
3 years posttreatment. 

In the same period of time, 19 patients developed 
solitary metastatic disease from a few months to 8 
years after radical nephrectomy. The time of appear­
ance of metastatic disease, the treatment used, and 
the outcome are summarized in Table 7.2. The thy­
roid gland was the only organ thought to be involved 
in six patients and they survived 1 to 6 years after the 
resection. In the group with solitary pulmonary 
metastases, one patient remained without evidence 
of disease at 4 years after interferon-vinblastine 
therapy and one patient had no evidence of disease 
for the same period after lobectomy. One patient 
developed a metastatic bone lesion 14 years after 
surgery and was treated with intramedullary nail. He 
unfortunately died of an unrelated disease. These 
metastatic cases again demonstrated the unpredict­
able behavior of metastatic renal cell carcinoma. 

7.8 
General Conclusions 

The controversy on the use of nephrectomy for 
metastatic renal cell carcinoma will remain until ran­
domized trials can provide answers to a number of 
critically important questions. Radical surgery for 

Table 7.2. Management of solitary metastases diagnosed following nephrectomy 

Site No. Time of presentation Treatment Outcome 
after nephrectomy 

Thyroid (6) 1 lyr Resection NED 3yr 
5 3-4yr Resection CRD 1-6yr 

Lung (4) 1 lyr IFa-VLB NED 4yr 
<1 yr None CRD < lyr 
<1 yr Radiotherapy CRD 3yr 
5yr Lobectomy NED 4yr 

Bone (4) lyr Radiotherapy CRD < lyr 
15mos Radiotherapy CRD < lyr 
4yr Radiotherapy CRD 6yr 
14yr Osteosynthesis NCRD 

Pancreas (2) 4yr Resection CRD 2yr 
Byr Biopsy CRD 2yr 

Adrenal (1) Iyr Resection CRD < lyr 
Pleura (1) 3yr None CRD < lyr 
Spleen (1) <1 yr None CRD < Iyr 

NED, No evidence of disease; CRD, cancer-related death; NCRD, not cancer-related 
disease; IFa-VLB, interferon-a-vinblastine. 
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locoregional recurrence will have to be considered in 
patients with good performance status and favorable 
prognostic factors. Palliative resections in selected 
cases can provide prolonged disease-free survival 
and better quality of life of these patients. There is 
enough evidence that the excision of solitary 
metastases may result in long-term survival not only 
in patients with pulmonary metastasis but also in 
those with other metastatic sites. The outcome in all 
these patients will be determined more by the tumor 
and host-related prognostic factors than by the treat­
ment modality used in their management. Since 
successful treatments of selected cases of metastatic 
renal cell carcinoma have been well documented in 
the literature, routine follow-up of patients treated 
with radical nephrectomy is required. Further clini­
cal research on the value of combined therapeutic 
strategies is the main challenge for urologists or 
radiation and medical oncologists who are taking 
care of renal cell carcinoma patients. 
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8.1 
Introduction 
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In our medical center, transcatheter embolization 
of renal cell carcinoma is a well-accepted vascular 
interventional procedure that is, however, gradually 
being applied less frequently. A recent survey in 
Britain and Ireland (1992) confirms the general 
abandonment by urologists of transcatheter em­
bolization as a routine component of management 
of renal malignancy. In this survey only 35% of the 
responding urologists believed that embolization 
had a role, namely for palliation of bleeding and pain 
in cases where surgery would be otherwise inappro­
priate. An earlier similar survey in 1983 indicated 
that 60% of urologists still employed the em-
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bolization technique at that time (LANIGAN et al. 
1992). 

This decrease in the frequency of application of 
this procedure is probably related to the advent 
of new imaging methods like computerized tomo­
graphy, magnetic resonance imaging, and ultra­
sound, which have significantly improved the 
probability of early detection of renal cell carcinoma. 
The result is a diminished number of patients 
presenting with advanced (and therefore sometimes 
inoperable) renal cell carcinoma. Another contri­
buting factor is the fact that selection criteria nowa­
days are much stricter than they were a decade ago, 
when all hypervascular tumors larger than 2 cm were 
considered suitable candidates for embolization 
prior to nephrectomy (STOESSLEIN and MUENSTER 
1991). 

The above-mentioned evolution is also reflected 
by the abundance of literature on this subject in the 
late 1970s and 1980s, with scarce reports being 
published in the 1990s. 

8.2 
Indications 

8.2.1 
Preoperative Embolization 

Indications for preoperative embolization are as 
follows: 

1. Large tumors with extension into the renal hilum, 
which can render difficult the dissection of this 
area and subsequent clamping off of the renal 
artery. Complete renal artery embolization re­
duces perfusion of all larger tumors, regardless 
of vascularity (BAKAL et al. 1993). Embolization 
must be complete to be effective and includes 
the treatment of all identified accessory renal ar­
teries and possible hypertrophic tumor-induced 
retroperitoneal tributaries. Preoperative emboli­
zation might make the resection more difficult by 
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making the pulsation of the renal vessels more 
difficult to feel (LANIGAN et al. 1992). 

2. Tumors with invasion of the renal vein or inferior 
vena cava and associated secondary elevated 
venous pressure. These patients are at higher risk 
for capsular venous bleeding (KAUFMANN et al. 
1992). Another contributing empirically derived 
reason (personal communications with Prof. R. 
Oyen) is formation of postembolization tumor 
clot retraction, which makes it easier to extract 
tumor thrombus and therefore can prevent a 
cavotomy. 

8.2.2 
Palliative Embolization 

Indications for palliative embolization are as follows: 

1. Hematuria, spontaneous bleeding or intolerable 
pain, associated with an unresectable tumor. In 
the majority of patients massive hematuria is the 
main indication for this procedure. 

2. Unresectability of the tumor, as determined by 
diagnostic imaging, or the presence of distant 
metastases. 

3. Inoperability of the patient because of cardiac, 
pulmonary, or cerebrovascular disease, i.e., 
increased risk associated with anesthesia or 
surgery. 

4. Patients with paraneoplastic syndromes which 
may be life endangering, such as severe 
hypercalcemia. 

The criteria for effectiveness in palliative emboli­
zation may be symptomatic improvement, decreased 
tumor size (assessed with follow-up CT scan), and 
prolonged survival. Whether palliative embolization 
has any beneficial effect on prolongation of survival 
remains controversial. KAUFMANN et al. (1989) 
initially reported exceptionally successful prolonga­
tion of survival (mean survival time 3 years) in 
six patients with renal carcinoma with metastases 
after palliative embolization by capillary occlusion 
with Ethibloc. In a subsequent report, however 
(KAUFMANN et al. 1992), the authors concluded that 
no change in the natural history of the disease was 
found. In spite of this finding, in their experience the 
outcome of patients without metastases compared 
very well with the results of radical nephrectomy 
performed in patients at comparable stages of renal 
cell carcinoma. PARK et al. (1994) presented their 
single center experience concluding that renal cell 
carcinoma patients with stage III disease have rela-
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tively longer survival after embolization, and in these 
patients symptomatic relief may improve the quality 
of life. 

A new but still experimental concept is the combi­
nation of intra-arterial chemotherapy and peripheral 
embolization of the arterial supply to the tumor. This 
could be indicated for tumor nodules in a solitary 
kidney and for recurrent retroperitonal tumor 
(KAUFMANN et al. 1992). 

8.2.3 
Postoperative Embolization 

The indication for postoperative embolization 
after partial nephrectomy is bleeding, which can 
manifest itself by ongoing or increasing hematuria, 
persisting or episodic hypotension, and flank bruits. 
Ancillary studies (such as computerized tomography 
and ultrasound) may suggest bleeding at the surgical 
site. 

Selective renal embolization is performed if one 
or more of the following signs of renal vascular 
injury are seen: 

1. Contrast extravasation 
2. Pseudoaneurysm formation 
3. Arteriocalyceal and arteriovenous fistula 

formation 

We prefer the use of micro coils which are 
released via a coaxial catheter system. This allows 
embolization with optimal conservation of the renal 
parenchyma (Fig. 8.1). 

8.3 
Contraindications 

Relative contraindications to renal cell carcinoma 
embolization are as follows: 

1. The presence of renal infection such as chronic 
pyelonephritis . 

2. A renal artery disease of the contralateral kidney 

8.4 
Embolization Procedure 

8.4.1 
Timing and Patient Preparation 

In order to minimize the probability of postocclu­
sive ischemic symptomatology, preoperative embo-
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a 

b 

Fig. 8.1. a Large pseudoaneurysm in combination with early 
venous opacification of the renal vein and inferior vena cava 
after partial nephrectomy for renal cell carcinoma. b Selective 
embolization of the feeding artery was performed using two 
micro coils, thereby preserving the renal parenchyma 
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lization is usually performed 24h before the planned 
nephrectomy. Because of the severity of pain com­
monly induced by the embolization, the procedure is 
performed under epidural anesthesia. To eliminate 
the relatively rare risk of renal abscess formation 
after embolization, patients receive antibiotics 
before, during, and after embolization. Elimination 
of asymptomatic bacteremia or infection of the 
upper genitourinary tract may prevent a potentially 
life-threatening renal abscess from developing, 
which could be a potential risk in the palliative group 
of patients (TUPPER et al. 1986). 

8.4.2 
Treatment Technique 

An extensive angiographic evaluation, including 
aortography and selective hepatic and bilateral selec­
tive renal arteriography, is performed to delineate 
the tumoral vascular anatomy and to assess the 
frequent collateral blood supply to the tumor. The 
aim of embolization is a peripheral capillary 
occlusion in combination with a more central occlu­
sion of the renal artery at or close to its division into 
segmental vessels, but at a safe distance from its aor­
tic origin. 

The renal artery is selectively catheterized with a 
5-Fr catheter via a transfemoral approach. In most 
cases a sidewinder (Simmons I or II) or cobra con­
figuration will be optimal for catheterization of the 
renal artery. In the event of an early bifurcation, it 
may be necessary to selectively catheterize each 
branch. If a correct and stable position of the guiding 
catheter is achieved, a coaxial system with a 
microcatheter is introduced. 

8.5 
Embolic Materials 

8.S.1 
Polyvinyl Alcohol Particles 

Polyvinyl alcohol particles (150-250 flm) (Ivalon, 
Contour Co.) are suspended in pure contrast ma­
terial, and slowly injected with a I-ml tuberculin 
syringe under fluoroscopic control. 

Blood flow assists in peripheral embolization, and 
relative stasis of flow is the endpoint. In the case of 
rapid arteriovenous shunting (which is illustrated 
by opacification of the renal vein immediately after 
contrast injection) larger polyvinyl alcohol particles 
can be safely used (600 flm), since tumor vessels, 
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even in the event of early shunting, are seldom lager 
than lO0!-lm in diameter. There are nonresorbable 
particles especially useful in the palliative group of 
patients. 

8.5.2 
Gelatin Sponge 

Gelatin sponge (Gelfoam, Spongostan) is an alterna­
tive peripheral embolization agent that can be cut 
into small cubes (1-3 mm); these are loaded in a I-ml 
tuberculin syringe that is subsequently filled with 
contrast media and injected into the catheter. It is 
important to realize that this is a resorb able 
embolization agent, which gives only temporary suc­
cess. Therefore it is more commonly used in the 
preoperative group of patients. 

8.5.3 
Glue (Bucrylate) 

The second step is administration of a mixture of 
tissue adhesive (acrylic glue) which can be mixed 

Figure 8.2 a,b. Renal angiography and preoperative 
embolization in a 56-year-old male with severe hematuria and 
nonmetastatic renal carcinoma. a Selective renal arteriogram 
of the right kidney shows a large hypervascular tumor extend-
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with iodized oil (Lipiodol). This is usually diluted 
in the ratio 1: 2 in a 2-ml syringe. The coaxial inner 
catheter is peripherally positioned, and slowly 
withdrawn under fluoroscopic control. Prior to the 
application, the inner catheter is rinsed free of blood, 
using a 40% glucose solution. The aim of this 
procedure is to fill with the embolus the intrarenal 
vascular system at the level of the sub segmental 
arteries. An attempt is made not to use this material 
in the proximal part of the main renal artery, since 
the risk of reflux into the aorta is too great (Figs. 8.2, 
8.3). 

8.5.4 
Steel Coils 

The third and final phase may be a central occlusion 
with deployment of steel coils (diameter range of 
3 mm, 5 mm, or 8 mm) in order to occlude the main 
renal artery. Care must be taken to place the coils 
distally enough (usually 2-3 cm) to allow the sur­
geons to tie off the artery at surgery. 

ing beyond the renal capsule. b Control after embolization 
with Ivalon and Histoacryl-Lipiodol at the level of the 
sub segmental arteries. Note stagnation of contrast and disap­
pearance of capillary blush in the tumor 

b 
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Fig. 8.3. a Selective angiography of a hypertrophic capsular 
artery of the upper pole. b Control angiography after 
embolization with Ivalon and Histoacryl-Lipiodol 

8.5.5 
Ethanol 

Ethanol is a powerful embolic agent, but its use en­
tails a relatively high risk of inadvertent reflux. A 
total of 0.5 mllkg of absolute ethanol can be injected 
into the renal artery. The limitation is the systemic 
effect of alcohol. It can be rendered radiopaque with 
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iodized oil (Lipiodol). Ethanol produces thrombosis 
of the renal vascular bed and subsequent infarction 
of the neoplasm and kidney. It is safer to use a bal­
loon catheter simultaneously. The use of this cath­
eter increases the local concentration of alcohol, 
decreases the total dose necessary to produce 
infarction, and minimizes the risk of reflux. Potential 
hazards of ethanol use such as infarction of the colon 
(MULLIGAN and ESPINOSA 1983) (reflux in the infe­
rior mesenteric artery) or testes (SINILUOTO et al. 
1988) have been described. 

8.5.6 
Ethibloc 

Ethibloc is an "occlusion gel." The characteristic 
properties of Ethibloc are high viscosity, low speed of 
intravascular transportation, sufficient radiodensity, 
and the possibility of occluding arteriovenous 
shunts. 

8.5.7 
Detachable Balloons 

Detachable balloons are expensive and infrequently 
used devices primarily because of their relatively 
high cost. Additionally the use of these balloons re­
sults only in central occlusion, further limiting their 
application in the clinic. 

8.6 
Treatment Complications 

The most common complications of renal artery 
embolization are pain and the postemobolization 
syndrome. This syndrome consists of fever, 
leukocytosis, nausea, and vomiting. It occurs in 
nearly all patients and can last 1-5 days. To prevent 
pain the embolization procedure is always per­
formed under epidural anesthesia. To prevent infec­
tious complications the procedure is covered by 
intravenous administration of antibiotics before, 
during, and after the procedure. Hypertension 
occurs in many patients during embolization and 
may last 2-4 h. 

Fever can persist for 2 months due to tumor 
resorption. Unintentional embolization with the 
polyvinyl alcohol particles, gelatin sponge, ethanol, 
and steel coils is always a potential hazard of 
embolization. 
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A large retrospective study by LAMMER et al. 
(1985) showed that in 121 renal tumor embolizations 
with four different embolic agents (Gelfoam, Ivalon, 
ethanol, and coils) the mean complication rate was 
9.9%, with a mortality of 3.3%. 

8.7 
Results 

During a 5-year period between January 1992 and 
December 1997,26 patients with renal cell carcinoma 
were referred to our department for embolization. 
This group consisted of six females whose age ranged 
from 53 to 80 years and 20 males whose age ranged 
from 34 to 84 years. This procedure turned out to be 
technically successful in all patients. 

In the group of 20 male patients, 16 (80%) were 
treated preoperatively. Tumor was infiltrating the 
renal vein and vena cava in 11 of these patients. The 
remaining four (20%) male patients were treated 
palliatively for massive hematuria. The four pallia­
tively treated patients showed no recurrence of 
hematuria during the period of observation ranging 
from 1 week to 3 months. 

Of the six female patients, four (67%) were treated 
preoperatively. Two of the four treated patients had 
tumor thrombus extending into the inferior vena 
cava. The remaining two patients treated pre­
operatively had hypovascular tumors which on 
histopathologic examination were diagnosed as an 
angiomyolipoma and a transitional cell carcinoma, 
respectively. 

An additional two female patients were treated 
palliatively. No technical complications were 
recorded in our patients. One of the treated male 
patients with myocardial disease developed acute 
pulmonary edema following the embolization. 

There were four male patients who presented with 
bleeding after partial nephrectomy. All four patients 
were successfully treated with embolization utilizing 
minicoils. 

Two males presented with a combination of 
pseudoaneurysm and arteriovenous fistula; one 
patient had an isolated pseudoaneurysm and the 
second presented with bleeding. Embolization was 
again successfully applied in the treatment of these 
four patients. 

1. Stockx and H. Raat: Preoperative and Palliative Embolization 

8.8 
Conclusions 

Preoperative trans catheter arterial embolization of 
renal cell carcinoma has been shown to achieve a 
reliable breakdown of the peritumoral vasculature. 
This treatment met the surgical requirements for 
excision of very large tumors associated with abun­
dant retroperitoneal tributaries. Embolization was 
particularly useful in those patients with tumors 
infiltrating the renal vein and inferior vena cava. The 
clinical efficacy of palliative embolization in those 
patients without metastatic disease may be com­
parable to palliative nephrectomy. Patients who pre­
sent with bleeding at the surgical site after a partial 
nephrectomy will very likely benefit from the use of 
embolization. 

A successful outcome of embolization requires a 
meticulously applied technique and good com­
munication between urologist and interventional 
radiologist. 
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9.1 
Introduction 

Of the 28 800 new cases of renal cell carcinoma (RCC) 
diagnosed in 1997, approximately 10000 will present 
with metastatic disease at the time of diagnosis 
(PARKER et al. 1997). For these patients the progno­
sis is poor, with an estimated median survival ofless 
than 1 year and an overallS-year survival ofless than 
20% (SCHWARTZENTRUBER et al. 1991). Spontane­
ous remissions of metastatic lesions have on rare 
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occasions been documented to occur after removal 
of the primary neoplasm (MONTIE et al. 1977). This 
documented fact provided one of the first insights 
into the importance of the immune system in the 
recognition and destruction of neoplastic cells. 
There are currently no successful chemotherapy 
agents for RCC; therefore protocols designed to ex­
ploit and modulate the immune system are currently 
the mainstay of metastatic RCC treatment. Multiple 
strategies for treatment, both FDA approved and 
experimental, exist and include infusional biologic 
response modifiers, adoptive immunotherapy in­
volving transfer of cells with antitumor activity, and 
active immunotherapy which includes gene therapy, 
vaccine therapy, and monoclonal antibodies. Che­
motherapy still has a role, albeit small, in the treat­
ment of metastatic RCC but it primarily represents 
an option for palliation. 

9.2 
General Principles of Immunotherapy 

The three primary cell types involved in the immune 
response include Band T lymphocytes, which classi­
cally mediate the humoral and cellular responses 
respectively, and professional antigen-presenting 
cells of the monocyte-macrophage lineage known as 
dendritic cells. Antigen-presenting cells activate T 
lymphocytes through the T-cell receptor in an MHC 
restricted (CD8+/class I and CD4+/class II) mecha­
nism. Subsequent activity of T lymphocytes is either 
directed by direct contact with target cells or via 
secreted cytokines (BRACIALE et al. 1987; TOWNSEND 
and BODMER 1989; UNANUE 1992). 

Cytotoxic, CD8+, T lymphocytes have been shown 
to secrete interleukin-3, interferon-y, and GM-CSF. 
CD4+ T lymphocytes are described as either Thl or 
Th2 and secrete multiple cytokines and growth fac­
tors. Manipulation of these T lymphocytes and their 
products is the main goal of current immunotherapy 
protocols. In addition to the T lymphocytes, natural 
killer cells and lymphokine-activated killer cells con-
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stitute the effector arm of the immune response. 
These cells contribute to the constant surveillance 
and elimination of tumor cells. Successful immuno­
therapy protocols sensitize these effector cells 
to tumor antigens and produce a cytolytic 
response at the site of the cancer. The three major 
mechanisms by which this goal may be accom­
plished are: (1) direct infusion of immunos­
timulants, (2) adoptive immunotherapy with passive 
transfer of immune cells with antitumor activity 
to the tumor host, or (3) active immunotherapy by 
vaccination with tumor cells containing genes or 
immunostimulants or by transfection of tumor cells 
with genetic material that results in a cytolytic 
immune response (gene therapy). 

9.3 
Biologic Response Modifiers 

9.3.1 
Recombinant Interleukin-2 

High-dose recombinant interleukin-2 (rIL-2) was 
approved for treatment of metastatic RCC in 1992 
and remains the only agent approved for this indica­
tion (FYFE et al.1995; ROSENBERG et al. 1994; ATKINS 
et al. 1993). rIL-2 does not act directly on tumor cells 
but activates immune effector cells which then target 
neoplastic tissues (ROSENBERG 1988). Initial studies 
with rIL-2 alone performed at the National Cancer 
Institute demonstrated an overall response rate of 
18% and this has been confirmed by multiple other 
investigators (ROSENBERG 1991; WEST et al. 1987; 
FISHER 1988; ROSENBERG et al. 1989a, 1994; 
BUKOWSKI et al. 1990b; GEERTSEN et al. 1992; WEISS 
et al. 1992; ATKINS et al. 1993). Table 9.1 summarizes 
the major clinical investigations of rIL-2 in meta-

Table 9.1. Representative clinical trials of rIL-2 for the 
treatment of metastatic RCC 

Authors Year Patients Response 

WEST et al. 1987 40 32% 
FISHER 1988 35 16% 
ROSENBERG et al. 1989a 54 22% 
BUKOWSKI et al. 1990 41 12% 
ROSENBERG 1991 60 18% 
GEERTS EN et al. 1992 30 20% 
WEISS et al. 1992 94 18% 
ATKINS et al. 1993 71 17% 
ROSENBERG et al. 1994 143 20% 

Total 568 20% 

S.J. Tucker et al. 

static RCC. When these studies were combined, an 
overall response rate of approximately 15% (com­
plete and partial responses) was demonstrated for 
high-dose rIL-2 (FYFE et al. 1995). The median sur­
vival for patients with metastatic RCC is approxi­
mately 40 months for those achieving complete 
responses and 24 months for those achieving partial 
responses. Additionally many of the complete re­
sponses are highly durable, with 5 or more years' 
survival. The cumulative experience with rIL-2 has 
also led to identification of patient characteristics 
that are associated with favorable responses to 
therapy with rIL-2: good clinical performance status 
and either lung, lymph node, or small-volume extra­
hepatic abdominal disease. 

Use of rIL-2 is associated with significant side­
effects which are dose-related and reversible. rIL-2 
increases capillary membrane permeability and 
subsequent fluid and colloid losses into soft tissues 
(ROSENSTEIN et al. 1986; SIEGEL and PURl 1991; 
BELLDEGRUN et al. 1987, 1993a; WEBB et al. 1988). 
The most serious side-effect is prerenal azotemia 
with resultant hypotension, pulmonary edema, renal 
failure, and fluid retention. Myocardial infarction, 
gastrointestinal bleeding and perforation, and death 
may also occur. Less serious but common side­
effects include fever, chills, erythroderma, mental 
status changes, thrombocytopenia, tachyarrythmias, 
and fluid retention. The majority of these side-effects 
are spontaneously reversible and resolve within 71 h 
of discontinuing treatment. Rosenberg has estimated 
the mortality from therapy at 4% but has also shown 
that this number declines as greater experience is 
obtained in using rIL-2 therapy (ROSENBERG et al. 
1989a; BUKOWSKI et al. 1990b). 

Given the host of serious yet reversible toxicities 
from rIL-2 therapy, researchers have devised 
multiple dosing regimens. These regimens include: 
high-dose intravenous (i.v.) bolus, low-dose i.v. 
bolus, low-dose subcutaneous, and continuous i.v. 
YANG et al. (1994) compared multiple dosing sched­
ules in 260 patients in a randomized trial. This trial 
compared no 000 international units (IU)/kg/i.v. bo­
lus every 8h (high-dose i.v. bolus group), 71 000 IU/ 
kg/i.v. bolus every 8h (low-dose i.v. bolus group), 
and a subcutaneous arm 5 days each week similar to 
LISSONI et al. (1994). The objective response rate was 
21 % in the high-dose i.v. bolus group compared to 
11 % in the low-dose i.v. bolus group. Duration of 
response was significantly greater in the high-dose 
i.v. bolus group. Toxicity was also greater in the high­
dose i.v. bolus group, with more than 50% of patients 
experiencing significant toxicities requiring treat-
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ment of hypotension compared to less than 5% in the 
low-dose i.v. bolus group. In the subcutaneous arm 
the response rate and toxicities were similar to those 
in the low-dose i.v. bolus group. Accrual and follow­
up continue on this trial. 

High-dose continuous infusion of rIL-2 is fre­
quently used in Europe at doses near 18 million 
IU/m2 per day. Initial results revealed similar re­
sponse rates to those achieved using high-dose bolus 
infusion, but with reduced toxicity profiles (WEST 
et al. 1987). In a multicenter trial, 57 patients with 
metastatic RCC were given continuous infusion of 18 
million IU/m2 per day for 120h followed by 6 days of 
rest prior to a further 108h of therapy (VAN DER 
MAASE et al. 1991). An overall response rate of 16% 
was reported, with two complete responders. Despite 
three treatment-related deaths the authors reported 
improved tolerance, with no requirement for moni­
toring in the intensive care unit. Subsequent 
studies confirmed the response rates of 15%-20% 
(GEERTSEN et al. 1992; WEISS et al. 1992) but it is still 
difficult to demonstrate that continuous infusion 
high-dose rIL-2 provides a significant benefit to pa­
tients over bolus infusion except that toxicities ap­
pear to be lessened. Two concerns with delivering 
rIL-2 by continuous infusion are that serum levels 
may not approach the maximal tolerated dose and 
the frequent need to decrease infusion rates second­
ary to hemodynamic toxicity. A better understand­
ing of the dose-response relationship is required 
before the implications of these data can be fully 
evaluated. Overall, high-dose i.v. bolus therapy with 
rIL-2 appears to be the most effective regimen for 
metastatic RCC in terms of response rate, duration of 
response, and overall survival. However, therapy 
with rIL-2 is associated with significant toxicities 
that can be avoided by experienced clinicians with 
adequate monitoring of patients. 

9.3.2 
Recombinant Interferon-a 

Crude preparations of interferon-a have been avail-
able since 1980 and by 1983 early clinical trials 
reported objective responses to intramuscular injec-
tion in patients with metastatic RCC. Independently, 
researchers at the University of California, Los Ange-
les (UCLA) and at the M.D. Anderson Cancer Center 
reported regression of metastatic tumor with the 
partially purified product (DEKERNION et al. 1983; 
QUESADA et al. 1983). At UCLA, objective responses 
were seen in 7/43 (16%) evaluable patients with a 

median duration of response of approximately 
9 months, while at the M.D. Anderson Cancer Center 
13/50 (26%) patients had objective responses with 
a median duration of response of approximately 
8 months. Since then multiple studies, using purified 
recombinant interferon-a (rIFN-a) have demon­
strated an objective response rate from the treatment 
of more than 900 patients in 13 clinical trials 
of 18.4%, and response durations from 6 to 10 
months; however, complete responses are rare 
(GITLITZ et al. 1996; FIGLIN and GITLITZ 1997). 
Table 9.2 summarizes the major clinical trials using 
rIFN-a in the last decade. The optimal dose schedule 
has not been determined, with responses of good 
quality (6-10 months' duration) documented when 
rIFN-a was administered in various dosing regi­
mens. Published data suggest that a dose of 10-20 
million IU per day produces optimal response rates 
with single-agent rIFN-a therapy (WIRTH 1993). 
Unfortunately, the impact of single-agent rIFN-a on 
overall survival in patients with RCC has not been 
demonstrated. 

As with rIL-2, certain clinical variables appear to 
predict the likelihood of response to rIFN -a therapy. 
Patients with good performance status, prior 
nephrectomy, and nonbulky pulmonary and/or soft 
tissue metastases, who are asymptomatic or who 
exhibit minimal symptoms, have a higher likelihood 
of response (MINASIAN et al. 1993; Muss 1988; 
SARNA et al. 1987). Response rates of up to 30% and 
response durations of greater than 27 months have 
been observed in a select subset of patients who have 
excellent performance status, prior nephrectomy, 
and no previous therapy. In contrast, patients with 
unresected primary RCC, extensive prior treatment, 

Table 9.2. Representative clinical trials of rIFN-a for the 
treatment of metastatic RCC 

Authors Year Patients Response 

DEKERNION et al. 1983 34 16.5% 
QUESEDA et al. 1983 19 26% 
NEIDART et al. 1984 33 15% 
FIGLIN et al. 1985 23 13% 
QUESEDA et al. 1985 50 26% 
KIRKWOOD et al. 1985 30 23% 
UMEDA and NIIJIMA 1986 226 17.7% 
FOSSA et al. 1986 18 33% 
Muss et al. 1987 97 7% 
SARNA et al. 1987 65 14% 
CREAGAN et al. 1988 29 34% 
FIGLIN et al. 1989 18 26% 
MINASIAN et al. 1993 159 10% 

Total 801 20% 
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and bulky metastases are less likely to respond 
(Muss et al. 1987). 

Side-effects of rIFN-a therapy include fever, 
chills, myalgia, anorexia, and headache. These are 
usually associated with initial dosing and improve 
spontaneously with continued administration. Occa­
sional reversible hepatic and hematologic changes 
are encountered, but they, too, usually abate without 
necessitating change in dosing schedules. 

The prognostic findings predicting survival in pa­
tients with RCC suggest that those who benefit may 
have prolonged survival due to the inherent natural 
history of their tumor. Tumor biology may provide 
additional factors associated with responsiveness to 
rlFN-a therapy. Evidence suggests a correlation 
between rIFN -a responsiveness and expression of a 
kidney-restricted glycoprotein, gp-160, in tissue 
culture (NANUS et al. 1990). Further explanations for 
variable sensitivity may be found in rIFN-a­
regulated gene expression. Renal cell carcinoma cell 
lines sensitive to rIFN-a show a down-regulation of 
epidermal growth factor receptors upon exposure, 
while cell lines resistant to rIFN-a show no regula­
tion of their epidermal growth factor receptors 
(EISENKRAFT et al. 1991). Ongoing studies are evalu­
ating both the clinical and the biologic parameters 
that may predict responsiveness to rIFN-a therapy. 

9.3.3 
Combination Therapy with Recombinant 
Interferon-a and Interleukin-2 

Combination therapy is a mainstay of most success­
ful chemotherapeutic regimens. This concept can be 
reasonably applied to therapy with biologic response 
modifiers as immune surveillance and destruction of 
tumor is a multistep process involving numerous 
cytokines and immune cells. While both rIL-2 and 
rIFN-a produce response rates of 15%-20% as single 
agents for metastatic RCC, the responses to rIL-2 are 
considered of "greater quality" based on number of 
complete responders and duration of responses of 
several years. This response, however, comes at a 
greater price in terms of systemic toxicity, which 
limits the number of patients eligible for therapy. 
Murine tumor models have shown that the com­
bined administration of rIL-2 and rIFN-a yields 
synergistic antitumor effects (CAMERON et al. 1988; 
ROSENBERG et al. 1988; CHIKKALA et al. 1990). These 
biologic agents have different mechanisms of action, 
with r1L-2 being an immune modulator and rIFN-a 
having some direct antiproliferative effects (NANUS 
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et al. 1990; FIDLER et al. 1987; MULE et al. 1987). 
The administration of rIFN-a may augment the 
immunogenecity of tumor cells by enhancing ex­
pression of major histocompatibility antigens and 
tumor antigens, making them more susceptible to 
rIL-2-stimulated T lymphocytes (WAN et al. 1987; 
HERON et al. 1978). 

Initial trials of combination therapy at the Na­
tional Cancer Institute (NCI) demonstrated an over­
all response rate oBI %; however, the rIL-2 was given 
in escalating Lv. bolus doses similar to single-agent 
rIL-2 bolus therapy (ROSENBERG et al. 1989b). Since 
then trials of combination immunotherapy have em­
phasized low-dose, outpatient-based regimens with 
lower toxicity profiles. Table 9.3 is a summary of 
major phase I and II trials of therapy combining 
rIL-2 and rIFN-a. The data available to date from 
1200 patients treated with this combination collec­
tively demonstrate an objective response rate of 
20% and a complete response rate of 5%. Responses 
have occurred at all disease sites including bone, 
primary tumors, and visceral metastases, and 
have been observed in patients with bulky tumor 
burdens. Since 1988,52 patients at UCLA have been 
treated with combination therapy and the results 
compare favorably with high-dose bolus rIL-2 
administered alone: the overall response rate was 
25%, the median duration of response was 23 
months, and the median duration of survival was 
greater than 34 months (FIGLIN et al. 1992; 

Table 9.3. Representative clinical trials of combination of 
rIL-2 and rIFN-a: for the treatment of metastatic RCC 

Authors Year Patients Response 

ROSENBERG et aI' 1989b 35 31% 
BUDD et a1. 1989 12 8.3% 
LEE et aI. 1989 5 0% 
ATZPODIEN et a1. 1990 17 36% 
BERGMAN et a1. 1990 10 20% 
KIRCHNER et aI' 1990 17 29% 
MITTLEMAN et aI. 1990 18 22% 
HIRSCH et aI. 1990 15 40% 
BUKOWSKI et a1. 1990a 20 15% 
SZNOL et aI. 1990 7 43% 
FIGLIN et aI. 1992 52 25% 
THOMAS et aI. 1992 34 6% 
SPENCER et aI. 1992 22 5% 
BUDD et a1. 1992 21 10% 
ILSON et aI. 1992 34 12% 
VOGELZANG et aI. 1993 42 12% 
LIPTON et aI. 1993 39 33% 
ATKINS et a1. 1993 28 11% 
ATZPODIEN et aI. 1995 152 25% 

Total 580 20% 
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HRUSHESKY et al. 1990; FALCONE et al. 1993; 
SPARANO et al. 1993). In general the frequency of 
response with this modality is equivalent to or 
greater than that reported with r1L-2 alone, and 
durable complete responses are reported with both 
regimens; however, no large properly performed ran­
domized trial has directly compared the efficacy of 
rIL-2 alone versus combination of rIL-2 and rIFN-(X. 

Several studies have also investigated the combi­
nation of rIL-2, rIFN-(X, and 5-fluorouracil for 
metastatic RCC. In one study, the combination of 
these three agents resulted in an overall response rate 
of 45% with only moderate toxicity (SELLA et al. 
1994). A recent study using this regimen (rIL-2 s.c. 
20MIU/m2, rIFN-(X 6-9MIU/m2, 5-FU 750mg/m2 ) 

demonstrated an overall response rate of 39% with 
11 % complete responses (LOPEZ HANNIEN et al. 
1996). Stratification of these patients by risk factors 
disclosed a significant survival advantage with this 
combination compared to single-agent rIL-2 in 
patients at low and intermediate risk. Further confir­
mation of these data and additional toxicity infor­
mation are still needed. The addition of other 
chemotherapeutic drugs such as vinblastine, doxo­
rubicin, floxuridine, and BCNU does not alter the 
response rate or the duration of response but does 
result in significant hepatotoxicity and myelosup­
pression (FIGLIN et al. 1985; FOSSA et al. 1986; Muss et 
al.1985;CREAGANetal.1994;HoMMAandAso 1994). 

A combination regimen that has demonstrated 
synergistic antitumor effects in vitro against several 
RCC cell lines is the combination of rIFN-(X with cis­
retinoic Acid (CRA). Results of a phase II trial using 
this combination in 44 patients with metastatic RCC 
demonstrate a 30% response rate in 43 evaluable 
patients with three complete responses and ten 
partial responses (MOTZER et al. 1995). The median 
response duration was 22 months. This combination 
may provide additive therapeutic benefits when com­
pared to rIFN-(X alone and currently a multicenter, 
randomized phase III trial is directly comparing the 
effect of rIFN-(X alone with rIFN-(X plus CRA. 

9.3.4 
Recombinant Interferon-y and Recombinant 
Interleukin-12 

Interferon-y, either as a single agent or in combina­
tion with rIFN-(X therapy, has been disappointing, 
with little or no improvement over single-agent 
rIFN-(X or rIL-2 (ELLENHORST et al. 1994; RINEHART 
et al. 1986; QUESADA 1987; SAYERS et al. 1990; 

ERNSTOFF et al. 1990). Recombinant interleukin-12 
(rIL-12) is currently under investigation in phase I 
trials in patients with metastatic RCC. Recombinant 
IL-12 is thought to induce the expression of 
other cytokines, chemokines, and their receptors 
(WIGGINTON et al. 1996). In vitro and animal data 
suggest that pulses of rIL-2 in combination with rIL-
12 additively enhance the priming of macrophages 
for nitric oxide production in culture and delayed 
growth of tumors in murine systems far more effec­
tively than does either agent alone. There is also evi­
dence to suggest that the combination of these two 
cytokines may induce a significant antiangiogenic 
effect. There are two ongoing phase I trials investi­
gating the safety and efficacy of rIL-12 in metastatic 
RCC. One trial is using a fixed dose of subcutaneous 
rIL-12 while the second is a dose-escalation trial 
starting at 0.1 Mg/kg and escalating to the maximum 
tolerated dose, which has not yet been reached. 
While regression of tumors has not been observed to 
date, decreases in the rates of tumor growth have 
been documented. 

9.4 
Adoptive Immunotherapy 

A variety of adoptive immunotherapeutic strategies 
have been investigated in RCC, including adoptive 
transfer of tumor-infiltrating lymphocytes (TILs) 
and autolymphocyte therapy (ALT). Lymphocytes 
with potential cytotoxic antitumor activity can be 
isolated from peripheral blood, tumor-draining 
lymph nodes, or primary tumor tissue. These cells 
are subsequently expanded ex vivo and reinfused 
into the patient, often in combination with biologic 
response modifiers, in the hope of improving the rate 
and durability of response. 

9.4.1 
Tumor-Infiltrating Lymphocytes 

Initial approaches to adoptive immunotherapy 
centered on therapy utilizing lymphokine-activated 
killer (LAK) cells. These cells, primarily natural killer 
cells, are generated by cultivating peripheral blood 
with rIL-2 for 3-4 days. LAK cells mediate tumor 
lysis in a non-MHC-restricted manner (GRIMM et al. 
1993) and have a combined response rate of 24% 
(WEISS et al. 1992; THOMPSON et al. 1992; FOON et al. 
1992; SZNOL et al. 1992; PARKINSON et al. 1990; 
DILLMAN et al. 1993). However, a randomized trial 
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that compared rIL-2 alone to rIL-2 combined with 
LAK cells was unable to demonstrate any superiority 
to the combination therapy (ROSENBERG et al. 1993) 
and this approach has been abandoned. Whereas 
LAK cells are nonspecific natural killer cells, TILs are 
activated cytotoxic T cells, which show a greater 
specificity in their targets. TILs can be isolated from 
the patient's tumor, expanded in vitro in rIL-2, and 
reinfused, typically with rIL-2 or rIFN-a therapy. 
The ex vivo expanded TILs then mediate tumor cell 
destruction while leaving nonneoplastic tissues 
unscathed. 

Few clinical studies with TIL immunotherapy 
have been undertaken. Our experience at UCLA 
includes 62 patients with a response rate of 35%, an 
average response duration of 14 months, and an 
overall median survival of 22 months (FIG LIN et al. 
1997). The median survival for responding patients 
has not yet been reached (range 2-73+ months). As 
with rIL-2 therapy, survival is greatest in patients 
with excellent performance status, less metastatic 
burden, and no prior cytotoxic therapy. The Cleve­
land Clinic performed two trials with TIL-based im­
munotherapy (BUKOWSKI et al. 1991). The first 
study, with TILs harvested from metastatic sites, 
yielded no clinical responses. The second trial in­
volved retrieving TILs from primary tumor sites (as 
done at UCLA) and demonstrated a clinical response 
rate of 25%. At UCLA, response rates were further 
increased to 43% by enhancing the proportion of 
cytolytic CD8+ cells in the TIL population (STEGER 
et al. 1994). Other investigators have reported a de­
crease in circulating CD8+ cells associated with T­
cell-mediated antitumor responses in patients with 
metastatic RCC (ERNSTOFF et al. 1992). 

We have participated in a recently completed trial 
comparing rIL-2 and rIL-2 plus CD8+ selected TILs 
following nephrectomy, based upon a pilot study 
performed at UCLA (FIGLIN et al. 1997). Among the 
patients treated in this pilot study the overall re­
sponse rate was 35%, with 9% complete responses 
and 26% partial responses. Among those who re­
sponded to therapy, 43% survived greater than 24 
months and median survival among patients achiev­
ing complete response was greater than 42 months. 
In subgroup analysis the cytokine-primed group had 
an overall response rate of 28% while the CD8+ 
selection arm had an overall response rate of 43%. 
However, the overall responses and median dura­
tions of response were not statistically different 
between the two groups. High baseline levels of cir­
culating natural killer cells were the only prognostic 
factor that correlated with response. These pilot 
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results show that immunotherapy in combination 
with radical nephrectomy and adoptive transfer of 
TILs can provide a substantial therapeutic benefit. 
We await the results of the randomized trial, multi­
institutional, placebo-controlled trial. 

9.4.2 
Autolymphocyte Therapy 

Autolymphocyte therapy (ALT) refers to adoptive 
immunotherapy with autologous activated memory 
T lymphocytes that have been expanded and acti­
vated ex vivo. The theoretical basis of AL T relies 
upon activation of memory T lymphocytes in 
patients with metastatic cancer. These are T cells that 
have been exposed in vivo to tumor antigens and 
have the potential for mediating tumor regression 
following nonspecific activation (GRAY and SPRENT 
1990). Memory T cells can then be characterized 
biologically on the basis of cell surface markers such 
as CD45RO, specific adhesion molecules, and 
patterns of circulation and migration. Activation is 
performed by incubating memory T cells with a 
monoclonal antibody against the T-cell receptor 
(anti-CD3) and specificity of the process is due to the 
inability of anti-CD3 to stimulate antigen naive T 
cells (SAWCZUK 1993). Triggering of the CD3 compo­
nent of the T-cell receptor results in clonal T-cell 
proliferation through an IL-2-dependent autocrine 
pathway (HERZBERG and SMITH 1987). 

Autolymphocyte therapy is a multistep process 
involving pheresis of peripheral blood mononuclear 
cells (PBLs) for incubation with anti-CD3 followed 
by a repeat pheresis for the collection of PBLs for 
activation. The cells are incubated in both cimetidine 
and indomethacin, which theoretically blocks sub­
population of suppressor T lymphocytes and inhibits 
IL-2-mediated T -cell proliferation, respectively 
(KHAN et al. 1985; WAYMACK et al. 1989). After incu­
bation the cells are briefly irradiated to reduce the 
activation of suppressor T lymphocytes and infused 
into patients. Patients continue to receive oral 
cimetidine during therapy. 

Initial reports revealed an approximate 2.5-fold 
survival advantage in patients receiving ALT com­
pared to patients receiving cimetidine (21 months vs 
8.5 months) (OSBAND et al. 1990). The toxicity was 
mild and patients were treated on an outpatient 
basis. However, there was no correlation between 
response and survival. The initial report has been 
updated (GRAHAM et al. 1993) and there remains a 
survival advantage in the ALT arm: median survival 
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is greater than 17 months and 22% of patients have 
survived greater than 44 months. The ability of this 
therapy to improve survival in patients with meta­
static RCC has not been tested; a randomized trial is 
currently comparing single-agent interferon and 
ALT, which should conclusively address the benefits 
of this therapy. 

9.S 
Active Immunotherapy (Gene Therapy) 

The goal of gene therapy is to introduce new genetic 
material into cells that encodes for specific proteins. 
The new protein can then either correct an inborn 
genetic error or provide new function to the native 
cell. The first gene transfer experiments were begun 
at the NCI in 1988 and involved transfer of a 
neomycin resistance gene to TILs in patients with 
melanoma (ROSENBERG et al. 1990). This studydem­
onstrated that a gene could be successfully inserted 
and expressed in TILs as well as be safely infused into 
patients without loss of efficacy. Labeling of TILs 
allows determination of tumor infiltration and track­
ing in peripheral blood. Follow-up studies indicated 
that TILs could be detected in blood and tumor de­
posits for up to 6 months (CULVER et al. 1991). Gene 
therapy approaches used in clinical protocols are of 
three main types: (1) creation of tumor vaccines by 
in vitro transformation of autologous tumor cells 
with cytokine genes, (2) generation of potent TILs by 
transfer of cytokine genes into autologous T cells, 
and (3) in vivo transfer of genes encoding for MHC 
class 1 molecules by intralesional injection. 

Construction of tumor vaccines involves the trans­
fection of autologous tumor cell lines with genes that 
render the tumor more immunogenic. One approach 
involves the introduction of MHC class I or cytokine 
genes into tumor cells to enhance tumor antigen pre­
sentation and activation of tumor-specific cytotoxic T 
lymphocytes (GOLUMBEK et al. 1991, 1993; DRANOFF 
et al. 1993). Genetically altered tumor cells can be 
irradiated and reinfused into the patient, where they 
will function as a vaccine. Murine models employing 
this approach have demonstrated prevention of 
tumor growth, decreased metastatic spread, and 
prolonged immunologic memory, resulting in rejec­
tion of subsequent tumor challenges (ERNSTOFF et 
al. 1992; WATANABE et al. 1989; GANSBACHER et al. 
1990a,b; ASHER et al. 1991; HOCK et al. 1991; 
GOLUMBEK et al. 1993). Human trials are ongoing 
at multiple institutions and involve tumor vaccines 
created by gene transfer of GM-CSF, rIL-2, IFN-y, 

IFN-a, and HLA-A2+ into patient-derived RCC cell 
lines (GASTL et al. 1992; BELLDEGRUN et al. 1993b; 
DRANOFF et al. 1993). Phase I trials with genetically 
engineered tumor cells secreting GM-CSF injected 
into patients with metastatic RCC have demonstrated 
an increased delayed-type hypersensitivity response 
and infiltration of macro phages and dendritic cells at 
the site of vaccination (JAFFE et al. 1996). While one 
patient experienced a partial response the methodol­
ogy is still currently expensive and labor intensive, 
which limits its overall clinical application. 

An alternate approach to gene therapy is the 
direct transfection of TILs with cytokine genes. The 
rationale is that since TILs traffic directly to tumor 
deposits, these cytokine-transfected T cells will con­
centrate at the tumor sites and locally secrete high 
levels of cytotoxic cytokines with minimal systemic 
toxicity. A protocol for the use of tissue necrosis 
factor (TNF) gene-modified TIL has been approved 
for patients with advanced cancer (ROSENBERG 
1992). Given the severe toxicity of even small doses 
ofTNF, it is hoped that large amounts ofTNF will be 
secreted only at tumor sites with a minimum of 
systemic toxicity. 

Intralesional gene therapy involves the direct 
transfer of genes encoding cytokines or MHC class I 
proteins into tumor cells in vivo. One advantage of 
direct transfer of DNA into tumor cells compared 
with ex vivo transfer is the simplicity of the proce­
dure, which does not require expensive and labori­
ous manipulation of tumor cells in culture. A distinct 
disadvantage is the lower efficiency of gene transfer. 
In vivo transfer of cytokine genes has been shown to 
reduce tumor growth in murine model systems (SUN 
et al. 1995). The first phase I clinical trial of in vivo 
intralesional gene transfer used cationic liposomes 
to deliver a plasmid harboring the rIL-2 gene. 
Although no objective responses were recorded, the 
procedure was demonstrated to be safe. Similar trials 
are currently underway to examine direct gene 
transfer of the human lymphocyte antigen-B7 gene 
(HLA-B7) and the P2-microglobulin gene (NABEL et 
al. 1995). The HLA-B7 gene was chosen for these 
studies because of evidence that it is involved in the 
presentation of tumor-specific antigens in mela­
noma and RCC. Direct intralesional transfer of 
HLA-B7 gene into melanoma tumors has produced 
clinical responses in select patients. However, to 
date, no clinical responses have been observed in 
RCC. The injection of the HLA-B7 gene into tumors 
of 14 RCC patients by Vogelzang and colleagues 
resulted in HLA-B7 RNA and protein expression in 
the majority of tumor samples. Although there was 
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evidence of a cellular immune response, no clinical 
responses were observed (VOGELZANG et al. 1994). 
Despite these failures, these studies indicate the 
overall safety and feasibility of intralesional gene 
transfer for metastatic RCC. 

9.6 
Novel Therapeutic Approaches 

9.6.1 
Monoclonal Antibodies 

The role of monoclonal antibodies (mAbs) in the 
treatment of metastatic RCC is evolving. mAbs that 
bind to tumor-specific antigens can be used for im­
aging or to deliver cytotoxic agents to the tumor with 
greater specificity than other anticancer agents. 
Therapeutic mAbs have demonstrated clinical effi­
cacy in colon cancer and non-Hodgkin's lymphoma 
(LONGO 1996; PAl et al. 1996). Additionally, mAbs 
are a powerful tool for identification of tumor anti­
gens that may potentially be exploited as vaccines. 

Recently, an RCC-specific antigen, the G250 anti­
gen, was identified and cloned (OOSTERWIJK et al. 
1993). The G250 antigen shows homology with a 
recently cloned cervical carcinoma-associated 
protein known as MN. Studies are underway to 
establish whether G250 is immunogenic and has 
potential for use as an RCC vaccine. 

The anti-G250mAb (mG250) is a murine 
immunogIobulin-G l antibody that reacts with 85% of 
all RCC cell lines, all clear-cell RCCs, and the major­
ity of non-clear-cell RCCs, but does not react with 
normal kidney cells. In a phase II study investigating 
the therapeutic use ofiodine-131 labeled mG250, 3 of 
15 treated patients achieved a partial response 
(KRANENBORG et al. 1995). A humanized mG250 has 
been developed and is currently in clinical trials to 
determine its therapeutic potential. This novel form 
has demonstrated a high level of tumor uptake with 
no associated immunogenicity (STEFFENS et al. 
1997) and is a promising vehicle for delivery of cyto­
toxic levels of radiation to renal tumors. 

9.6.2 
Dendritic Cells 

Dendritic cells represent yet another potential tool 
for generating supercharged tumor-specific cyto­
toxic T lymphocytes in culture. Dendritic cells, 
professional antigen-presenting cells, are found in 
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the skin and reticuloendothelial system and can now 
be propagated in culture from peripheral blood 
mononuclear cells in the presence of cytokine 
growth factors (ROMANI et al. 1994). Dendritic cells 
express high levels of MHC class I and II antigens as 
well as a variety of cell surface co-stimulatory and 
adhesion molecules. Consequently, they present 
antigens effectively to T lymphocytes and produce 
some cytokines (BHARDWAJ et al. 1996). Research in 
melanoma and prostate cancer has demonstrated the 
potential usefulness of dendritic cell cultures for 
generating antitumor cellular immune responses 
(MUKHERJI et al. 1995; MURPHY et al. 1996; Hsu et al. 
1996). Dendritic cells can be pulsed with tumor­
specific peptide antigens, whole proteins, or RNA­
encoding peptide antigens (MULDERS et al. 1997). 
Ongoing research is investigating the use of den­
dritic cells from cancer patients to optimize tumor 
antigen presentation in culture and to increase pro­
duction of tumor-specific cytotoxic T cells. Accumu­
lated preclinical data indicate that this approach is 
applicable to the therapeutic induction of a RCC­
specific immune response. 

9.7 
The Roles of Chemotherapy and 
Radiation Therapy 

Cytotoxic agents are the standard treatment for most 
solid malignancies but in RCC results have been 
poor (YAGODA et al. 1995). The resistance to these 
agents has been ascribed to high levels of expression 
of the mdr-l gene product, P-glycoprotein, which 
actively effluxes drug from tumor cells (NISHIYAMA 
et al. 1993; KAKEHI et al. 1988). Agents which are 
frequently cited as having any activity in RCC are 
vinblastine and floxuridine, which carry response 
rates of 7% and 16%, respectively. A review of more 
than 70 agents used in phase II trials in more than 
3500 patients between 1983 and 1992 demonstrated 
an objective response rate of 5%-6%, all with a short 
duration of response (Y AGODA 1989; Y AGODA et al. 
1995). Hormonal agents including progestational 
agents, tamoxifen, and flutamide have all been 
shown ineffective at achieving any objective re­
sponse rates and are at best anecdotally useful 
(BLOOM 1973; DEKERNION 1982; FERRAZI et al. 
1980). To date, no beneficial effect of radiation 
therapy has been noted when given as either an 
adjuvant for surgical debulking or as primary treat­
ment for locally extensive or metastatic disease 
(RABINOVITCH et al. 1994; VAN DER WERF-MESSING 
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1973) (see Chap. 10). Palliative radiation therapy has 
been successful in treating bony pain from osseous 
metastasis and usually achieves a highly durable re­
sponse. However, the response rates for use in spinal 
cord compression have been less good (ONUFREY 
and MOHIUDDIN 1985; HALPERIN and HARISIADIS 
1983) (see Chap. 10). 

9.8 
Conclusions 

Immunotherapy for metastatic RCC has moved from 
its infancy to young adulthood. Systemic infusion of 
high-dose bolus rIL-2 remains the reliable standard 
of care, with predictable and durable complete 
responses in a select group of patients. Patient char­
acteristics that predict improved responsiveness to 
therapy have been identified, and treatment proto­
cols that decrease toxicity have been developed. 
Advances in tumor immunology are rapidly moving 
from the bench to the bedside as manifest by large 
numbers of phase I and II trials exploiting both 
adoptive and active immunotherapies. Still, the 
development of newer biologic and pharmacologic 
agents for the treatment of advanced RCC, and their 
introduction into clinical trials, is necessary. Despite 
the need for better agents there is no doubt that the 
natural history of this tumor has been altered 
by current immunotherapy protocols. 
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10.1 
Introduction 

Carcinoma of the kidney is the third most common 
tumor of the genitourinary tract (Table 10.l). In the 
United States it represents approximately 11 % of all 
genitourinary tumors in incidence and 18% in mor­
tality rates (LANDIS et al. 1998). Most (>80%) tumors 
of the kidneys are renal cell carcinomas (RCCs), 
which show a predilection to occur in males in their 
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fifth and sixth decades of life, although this tumor 
is known to occur in much younger patients (LANDIS 
etal.1998; SKINNER et al. 1971; FLOCKS and KADESKY 
1958). Multiple environmental factors, including 
cigarette smoking, have been identified as possible 
causes for the development of RCC, and a strong 
association of RCC with von Rippel-Lindau disease 
is well documented (CHRISTOFERSON et al. 1961). 

Numerous presenting signs and symptoms in 
patients with RCC have been described. In view of 
this heterogeneity of symptoms and signs, diagnosis 
ofRCC at times may present a problem (see Chap. 5). 
"Classic" signs and symptoms including hematuria, 
pain, or the presence of an abdominal mass were 
found at diagnosis in only a small fraction (9%) of 
patients (SKINNER et al. 1971; STEIN et al. 1998). It is 
imperative that physicians and surgeons maintain 
their alertness to the possibility of this diagnosis and 
include RCC in the differential diagnosis of patients 
who present with multiple and/or complex signs and 
symptoms. 

10.1.1 
Diagnosis 

Diagnosis of RCC is usually made based on clinical 
data with strong supporting evidence provided by 
modern imaging techniques such as ultrasound, 
computerized axial tomography, and magnetic 
resonance imaging (MRI) (see Chap. 4 for relevant 
details). Once the presumptive diagnosis of RCC 
is established, patients are evaluated for radical ne­
phrectomy and histological confirmation of RCC is 
obtained. At the time of initial diagnosis, 20% to 
nearly 40% of patients have demonstrable metastatic 
disease (O'DEA et al. 1978; SKINNER et al. 1971; 
FLOCKS and KADESKY 1958; McNICHOLS et al. 1981; 
GIULIANI et al. 1990). Subsequently, 30%-50% of 
patients are expected to develop metastasis some­
time during the course of their disease. In recent 
years, with major advances in imaging modalities, 
patients are increasingly often being diagnosed with 
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Table 10.1. Expected incidence and mortality of genitourinary carcinoma in the United States in 1998 (from LANDIS et al. 1998) 

Site Incidence Mortality 

Male Female Total Male Female Total 

Prostate 184500 184500 39200 39200 
Bladder 39500 14900 54400 8400 4100 12500 
Kidney 17600 12300 29900 7100 4500 11600 
Testis 7600 7600 400 400 
Ureter 1300 700 2000 300 300 600 

Total 250500 27900 278400 55400 8900 64300 

asymptomatic RCC during the course of routine 
workup for other diseases. The frequency of inciden­
tally diagnosed RCC in published reports varies from 
a low of about 10% to a high of 45% (SKINNER et al. 
1971; STEIN et al. 1998; DINNEY et al. 1992; 
COULANGE 1993). It is of interest to note that in one 
study of 45905 adult patients who underwent ab­
dominal ultrasonography, renal lesions were found 
in 355 (0.86%) patients who had no genitourinary 
signs and symptoms. Among 1667 patients with mi­
croscopic hematuria, 39 (2.3%) had renal lesions, 
and of the 2874 patients with other symptoms sug­
gestive of a tumor, 75 (2.6%) had renal lesions 
(TOSAKA et al. 1990). Patients with asymptomatic 
and incidentally discovered RCC had smaller lesions 
and significantly better (P < 0.01) survival than those 
patients with symptomatic tumors. 

Behavior of RCC is frequently unpredictable but 
several pathways of tumor progression have been 
recognized: 

1. local tumor expansion, which is initially capsule 
confined and has a favorable prognosis; such 
local disease is seen in less than 50% of patients 
(GIULIANI et al. 1990; DINNEY et al. 1992; 
McNICHOLS et al. 1981). 

2. tumor extension through the renal capsule into 
perinephric fat and Gerota's fascia, which corre­
lates well with tumor persistence and/or tumor 
recurrence following nephrectomy (McNICHOLS 
et al. 1981; SKINNER et al. 1971; GIULIANI et al. 
1990). 

3. tumor spread to the perirenal lymph nodes, which 
correlates well with T -stage and is a well-known 
adverse prognostic factor. This manifestation 
of tumor behavior is probably modified by lym­
phadenectomy. Lymph node metastasis can be 
found in about 25% of patients at diagnosis 
(SKINNER 1989; STEIN et al. 1998). 

4. Tumor spread into the renal vein and inferior 
vena cava, which, following its surgical removal 

and in the absence of lymph node or perinephric 
fat invasion, offers a good prognosis. This ma­
nifestation of disease is seen in 10%-20% of 
patients (SKINNER et al. 1989; GIULIANI et al. 
1990; LJUNGBERG et al. 1995). 

5. Hematogenous metastatic disease, which is found 
in up to 40% of patients (GIULIANI et al. 1990; 
FLOCKS and KADESKY 1958; O'DEA et al. 1978; 
SKINNER et al. 1971). 

10.1.2 
Treatment 

The only effective therapy in the management of pa­
tients with RCC is surgical tumor excision via radical 
nephrectomy (SKINNER et al. 1971; STEIN et al. 1998; 
RABINOVITCH et al. 1994; GIULIANI et al. 1990; 
ROBSON et al. 1969; DEKERNION and MUKAMEL 
1987). This surgical therapy offers excellent long­
term survival in patients with organ-confined dis­
ease. Radiotherapy alone for the treatment of 
primary RCC is of only limited value and should be 
considered in highly selected patients. Radiotherapy, 
on the other hand, has a major role as a palliative 
treatment, particularly in patients with brain, spinal, 
and bone metastasis. Results of systemic chemo­
therapy in patients with metastatic RCC are dis­
appointing, with very few patients experiencing 
benefit of this therapy (FOSSA et al. 1992) (see Chap. 
9 for details). Combination of chemotherapy with 
immunotherapy or immunotherapy alone, while 
theoretically sound (SALUP et al. 1987) and better 
than chemotherapy alone, remains of limited value 
(FOSSA et al. 1994, 1995; ABRATT et al. 1993). Other 
forms of systemic management, such as the use of 
monoclonal antibody targeted systemic radio­
therapy, are under laboratory investigation (CHIOU 
et al. 1988). 
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10.2 
Radiotherapy to the Primary Site 

10.2.1 
Radiotherapy Alone 

In patients with RCC who are in a poor medical 
condition which precludes consideration of neph­
rectomy, radiotherapy may be an attractive treat­
ment modality to control symptoms caused by the 
primary tumor such as intractable pain or persistent 
hematuria. This treatment option should also be 
considered in patients with stage IV disease where 
nephrectomy and embolization may not represent 
optimal treatment options due to their toxicity 
(BENNETT et al. 1995; FLANIGAN et al. 1987). With 
the availability of modern imaging and 3-D radiation 
treatment planning and delivery it is possible to treat 
the tumor-involved kidney to a dose of about 50 Gy 
given over a period of 5 weeks. An additional dose 
of 10 Gy directed to a smaller target volume may be 
considered in carefully selected patients who are 
expected to be long-term survivors. Such a treatment 
course would be expected to be well tolerated by 
patients, be of low morbidity, and result in a high 
probability of a good and prolonged (> 1 year) pallia­
tion. Small bowel complications which historically 
limited the use of radiotherapy in the management 
of patients with RCC no longer present significant 
problems. 

Combination of radiotherapy (RT) and deep re­
gional hyperthermia (HT) was used in the treatment 
of nine patients with locally advanced recurrent 
RCC (PETROVICH et al. 1991). All patients had prior 
nephrectomy followed by extensive chemotherapy 
and had severely symptomatic large local recur­
rences in the renal fossa. Patients were considered 
refractory to therapy and had rapidly progressing 
locoregional disease. They were selected for a phase 
I-II clinical trial using HT-RT combination. The 
treatment consisted of a mean radiation dose of 
48 Gy combined with four deep regional HT sessions. 
It is of interest to note that of the nine patients 
treated, eight experienced substantial pain reduc­
tion, three had complete tumor regression (CR) 
within the treated volume, and one patient had >50% 
tumor volume reduction. Mean survival time from 
the day of treatment (RT -HT) in these patients was 
43 weeks. The three CR patients maintained their 
local tumor control during the period of observation 
and died of progressive metastatic disease. 

10.2.2 
Preoperative Irradiation 

Patients treated with radical nephrectomy for organ­
confined disease have excellent long-term survival. 
This survival, however, decreases sharply with the 
increase in pathological stage of primary tumor. The 
USC experience with the treatment of 264 RCC 
patients seen between 1972 and 1997 illustrates this 
point well. The overallS-year tumor-free survival by 
Robson's pathological stage was as follows: stage I, 
95%; stage II, 85%; stage III, 54%; and stage IV, 19% 
(STEIN et al. 1998). Patients with extracapsular dis­
ease and those with regional lymph node involve­
ment continue to have a poor prognosis, with 
approximately 50% experiencing treatment failure. 
Similar data were reported by other investigators 
(GOLIMBU et al. 1986; SKINNER et al. 1971). In a study 
of 172 patients treated with radical nephrectomy the 
incidence of local failure at 7 years post treatment 
was only 5%, while the incidence of distant failure 
was 26% (RABINOVITCH et al. 1994). Higher inci­
dence oflocal failure was reported by McNICHOLS et 
al. (l981). 

Radiotherapy was viewed as an attractive adju­
vant to surgery in an attempt to accomplish the 
following: (l) reduction of the incidence of local 
recurrence; (2) reduction of the probability of dis­
tant tumor dissemination which is thought to occur 
during nephrectomy; (3) increase in the resectability 
rate by decreasing tumor bulk; and (4) reduction in 
tumor vascularity, making surgical procedure easier 
to perform. In spite of the sound radiobiological 
basis (GIOANNI et al. 1996; BLOOM 1973) for the 
above aims, unfortunately these expectations were 
not met in clinical practice. An additional problem of 
using preoperative irradiation is uncertainty of diag­
nosis prior to nephrectomy. This may cause some 
patients without a diagnosis of RCC to receive un­
necessary radiotherapy. 

Several clinical trials evaluating the efficacy of 
preoperative irradiation in the management of 
patients with RCC have been reported in the litera­
ture. From 1965 through 1972, 141 RCC patients in 
Rotterdam were randomized to receive preopera­
tive irradiation followed by nephrectomy versus ne­
phrectomy alone (VAN DER WERF-MESSING 1973). 
Radiotherapy consisted of 30Gy given in 15 equal 
daily fractions of 2 Gy each. The volume of interest 
included the tumor-involved kidney and the regional 
lymphatics. Radical nephrectomy was performed 
immediately after completion of radiotherapy. The 
overall survival, disease-free survival, and incidence 
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of metastatic disease were not significantly different 
in either treatment group. There was, however, a 
lower incidence of residual disease among P2 and P3 
patients who received preoperative irradiation as 
compared to those treated with surgery alone. This 
finding was suggestive of probable benefit of preop­
erative irradiation in this group of RCC patients. 
Additionally, radiotherapy seemed to 
substantially delay the appearance of metastatic 
disease. 

The second trial with the use of preoperative irra­
diation was carried out approximately at the same 
time as the Rotterdam study. A total of 88 RCC 
patients were randomly assigned to receive nephrec­
tomy alone or nephrectomy preceded by 33 Gy ra­
diotherapy given over a period of 3 weeks (JUUSELA 
et al. 1977). There was no difference in the study 
outcomes by the treatment administered. The 5-year 
survival was 47% in the 38 patients treated with pre­
operative irradiation as compared to 63% in those 
treated with surgery alone. These differences 
in survival were not statistically significant. The 
authors concluded that preoperative irradiation wa·s 
of no value in the management of RCC patients. 

Higher preoperative radiation doses than those 
given in the above two trials were used in a study of 
155 patients reported by RUBIN et al. (1975). No ben­
efit of preoperative radiotherapy was seen in patients 
with stage I disease while an improved 2-year sur­
vival was seen in patients with stage II tumors. This 
study has significant problems with quality control 
of preoperative irradiation since only 25% of pa­
tients received the prescribed radiation dose. 

In a nonrandomized trial of 81 patients including 
56 (69%) treated with nephrectomy alone and 25 
who received preoperative irradiation followed by 
nephrectomy, the 5- and 10-year survival was 48% 
and 46%, respectively, versus 57% and 52%, respec­
tively (FLOCKS and KADESKY 1958). The authors be­
lieved that the addition of preoperative irradiation 
had a major beneficial effect in terms of significantly 
improving the incidence of long-term survival. A 
more recent report presented the use of preopera­
tive irradiation (45-50Gy) followed by "maximal" 
cytoreductive surgery with possible use of intrao­
perative radiotherapy (10-25 Gy) (FRYDENBERG et 
al. 1994). The authors believed that this aggressive 
multidisciplinary treatment approach is improving 
the treatment outcome. Due to the obvious careful 
selection of patients for this study, the small number 
of patients, and the limited follow-up, the relative 
merits of this approach are difficult to assess. 
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10.2.3 
Postoperative Irradiation 

The main advantage of the use of postoperative irra­
diation is the availability of precise histological 
diagnosis and pathological staging. This allows for 
selection of patients at high risk for tumor recurrence 
who could potentially benefit from adjuvant radio­
therapy. The role of postoperative radiotherapy was 
investigated in a nonrandomized study of 164 RCC 
patients who underwent nephrectomy (PEELING et 
al. 1969). Of the 164 study patients, 96 (58%) were 
treated with nephrectomy alone while 68 (42%) addi­
tionally received postoperative irradiation. No infor­
mation on the radiotherapy techniques was provided 
in this report. There was an obvious bias in assigning 
more advanced patients to receive postoperative ir­
radiation. The 5-year survival among the 96 nephrec­
tomy alone patients was 52% while it was 25% among 
the 68 patients treated with adjuvant radiotherapy. 
The authors concluded there was no benefit to the use 
of postoperative irradiation in their study. 

Different conclusions on the value of postopera­
tive irradiation in patients with RCC were reached in 
a study of 190 patients treated at the University of 
Manitoba (RAFLA 1970). Of these 190 patients, 96 
(50.5%) were treated with nephrectomy alone and 
94 (49.5%) also received postoperative irradiation. 
No relevant details on the criteria used in patient 
treatment assignment or radiotherapy details were 
included in this report. The 5- and lO-year survival 
in the surgery alone group was 37% and 19%, respec­
tivelyversus 56% and 34%, respectively, for the adju­
vant radiotherapy-treated group. The main benefit 
of adjuvant treatment was seen in patients with 
tumors involving the capsule or renal pelvis, who 
had a reduced incidence oflocal recurrence as com­
pared to the patients treated with nephrectomy 
alone. 

In the Royal Marsden Hospital nonrandomized 
series of 122 RCC patients no survival benefit was 
noted in the 97 patients receiving postoperative irra­
diation as compared to the 25 patients who were 
treated with nephrectomy alone (BLOOM 1973). 
There was a strong bias, however, to assign more 
advanced patients to the adjuvant treatment group. 
In spite of this selection bias favoring the nephrec­
tomy alone group, postoperative irradiation patients 
faired better. The main benefit of postoperative irra­
diation was significantly better 3-year survival in 
RCC patients with renal vein and/or capsular inva­
sion. 
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The outcomes of another retrospective study in 
147 RCC patients were reported from Israel (STEIN 
et al. 1992). All of the study patients with organ­
confined RCC underwent radical nephrectomy and 
56 (38%) received postoperative irradiation. Radio­
therapy was given to those patients who were felt to 
have a higher probability of failure and consisted of 
a median dose of 46 Gy given over a period of 5 
weeks. The 5- and 10-year actuarial survival in the 
56 patients who received postoperative radiotherapy 
was 50% and 44%, respectively, as compared to 
40% and 32%, respectively, in the 91 nonirradiated 
patients. There was also a reduced incidence of local 
recurrence among T3NOMO patients treated with 
adjuvant radiotherapy as compared to those treated 
with radical nephrectomy only. 

A prospective randomized study of the 
Copenhagen Renal Cancer Study Group evaluated 
postoperative irradiation in 72 stage II and III RCC 
patients (KJAER and FREDERIKSEN 1987; KJAER et al. 
1987). Radiotherapy consisted of 50Gy in 20 equal 
daily fractions of 250 cGy each given 4 times per 
week. The volume of interest included ipsilateral 
kidney with ipsilateral and contralateral regional 
lymph nodes. Of the 72 patients, 65 were evaluable, 
including 33 who were treated with radical neph­
rectomy alone and 32 who received postoperative 
irradiation. There was no significant difference in the 
incidence of local recurrence or pattern of failure 
between the two treatment groups. The 5-year actu­
arial survival was 62% in the nephrectomy alone 
group and 38% in the postoperative radiotherapy 
group. These differences in survival were not statisti­
cally significant. There was, however, an unaccept­
ably high incidence of severe complications related 
to the use of postoperative irradiation, including five 
patients who died of radiotherapy-related toxicity. 
The authors concluded that postoperative irradia­
tion with a higher dose schedule as used in this study 
is of no value in the management of stage II and III 
RCC patients. 

10.3 
Management of Metastatic Disease 

Metastatic disease is a common manifestation of 
RCC with about one-third of patients presenting 
with systemic disease and approximately 50% of 
patients demonstrating metastasis at some time 
during the course of disease. Metastatic disease 
is more common in patients with regionallymphad-

enopathy and those with high-grade tumors (SKIN­
NER et al. 1971; SELLI et al. 1983; WATERS and 
RICHIE 1979). The presence of metastatic disease 
sharply reduces the incidence of long-term survival 
to less than 10% at 5 years (SELLI et al. 1983; TOLIA 
and WHITMORE 1975; GIULIANI et al. 1990; 
MALDAZYS and DEKERNION 1986). Prognosis in pa­
tients with metastatic disease is much better in those 
with solitary lesions who can be treated with surgical 
resection of a metastatic focus, and patients who de­
velop late metastatic disease (BENNETT et al. 1995; 
MONTIE et al. 1977; O'DEA et al. 1978; MALDAZYS 
and DEKERNION 1986; FRANK et al. 1994). 

It is of interest to note that excellent results were 
also obtained using 45-50 Gy external beam radio­
therapy in patients with solitary metastasis (KJAER 
1987). The 5- and lO-year survival in 25 patients with 
solitary metastasis was 36% and 16%, respectively, 
with a median survival of 4.3 years. Unfortunately, 
less than 5% of patients with metastatic RCC have 
solitary lesions (TOLIA and WHITMORE 1975). In an 
important autopsy study of 1451 RCC patients, 89% 
were found to have metastatic disease, including 
8% with metastasis limited to a single organ (SAITOH 
1981). 

10.3.1 
Bone Metastasis 

Bone involvement is common in patients with RCC 
(GURNEY et al. 1989). In a large autopsy study, bone 
involvement was noted in 42% of RCC patients. 
Radiotherapy has been the most frequently used 
treatment modality to control bone pain due to 
metastatic RCC. In a study reported from Thomas 
Jefferson University on 124 RCC metastatic sites 
treated with radiotherapy, bone was the site 
most frequently (69%) treated (ONUFREY and 
MOHIUDDIN 1985). Significant improvement in the 
treated site was seen in 67% of patients. There was 
strong evidence that the use of higher radiation 
doses (>45 Gy) resulted in a high probability of sub­
jective and objective response. Similar outcomes 
were reported by other investigators (HALPERIN and 
HARISIADIS 1983; FOSSA et al. 1982; KJAER 1987; 
WEBER et al. 1992). In a study of 19 RCC patients 
with metastatic disease, subjective improvement, in 
terms of palliation of bone pain, was obtained in 83% 
while objective improvement was noted in 44%, no 
change in 33%, and tumor progression in 22% 
(FOSSA et al. 1982). It is of importance to note that 
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patients treated with radiotherapy for bone meta­
stasis who showed a good response frequently 
maintained this response for the rest of their life 
(HALPERIN and HARISIADIS 1983). 

Patients with large osteolytic lesions in the 
weight-bearing axis prior to the consideration of 
palliative radiotherapy need to undergo evaluation 
for possible internal stabilization. If such a surgical 
procedure is felt to be needed, patients should re­
ceive a planned course of postoperative radiotherapy 
to prevent almost certain tumor recurrence. From a 
review of the literature and our personal experience 
it is apparent that radiotherapy is a treatment of 
choice in RCC patients presenting with symptomatic 
bone metastasis. All patients except those with 
massive metastatic disease and expected short 
survival should be treated with well-fractionated 
radiotherapy with a total dose >45 Gy. Patients 
treated in this fashion would be expected to maintain 
a good quality of life for a long period. 

10.3.2 
Lung Metastasis 

Lung is the most common distant site of metastatic 
disease in patients with RCC. In a large autopsy study 
of 1451 RCC patients, lung was the site of metastatic 
involvement in 979 (76%) patients with multiple me­
tastases and in 32% of those with single organ disease 
(SAITOH 1981). Indications for radiotherapy in pa­
tients with pulmonary metastasis include: (1) medi­
astinal compression syndrome, (2) hemoptysis due 
to endobronchial involvement, (3) pneumonia re­
fractory to medical therapy due to compression of 
the bronchus, (4) collapsed lobe due to central bron­
chial compression, (5) progressive hilar disease re­
fractoryto chemo-immunotherapy; and (6) localized 
severe chest pain due to invasion of the pleura. Rela­
tively high (50 Gy) radiation doses are required to 
obtain long-lasting tumor remissions. Careful plan­
ning of radiotherapy should be performed to mini­
mize the probability of pulmonary toxicity. CT 
planning with 3-D image reconstruction and 3-D 
dose delivery using multiple radiation fields should 
be considered in all patients. This treatment should 
in fact represent a standard of care rather than to be 
used only sporadically as it is well tolerated by pa­
tients and results in a low incidence of toxicity. High 
response rates (>70%) are expected in patients 
treated with. palliative radiotherapy for pulmonary 
metastasis (FOSSA et al. 1982; ONUFREY and 
MOHIUDDIN 1985; HALPERIN and HARISIADIS 1983). 
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10.3.3 
Brain Metastasis 

Brain is an uncommon yet very important site of 
metastatic disease in patients with RCC. At autopsy 
brain metastases are present in 11 % of patients as 
a part of multiorgan disease and in 7% of those 
who have solitary organ involvement (SAITOH 1981). 
In patients with RCC seen in clinical practice 
the incidence of brain metastasis is probably no 
higher than 5%. The presence of metastatic brain 
disease in patients with RCC carries a poor prognosis 
and this tumor presentation does not respond 
well to standard external beam radiotherapy or 
surgery (MAOR et al. 1988; HALPERIN and 
HARISIADIS 1983; ENGENHART et al. 1993; 
NUSSBAUM et al. 1996). A response to brain radio­
therapy measured in symptomatic improvement was 
reported in 30% of patients with RCC (HALPERIN 
and HARISIADIS 1983; MAOR et al. 1988). Patients 
were usually treated with a short course of palliative 
irradiation consisting of 30 Gy given over a period of 
2 weeks. Much more optimistic treatment outcomes 
with the use of external beam radiotherapy were re­
ported by others (ONUFREY and MOHIUDDIN 1985; 
YONESE et al. 1995). As a result ofthis low incidence 
of major palliative benefit in RCC patients with brain 
metastasis, surgical treatment was investigated 
(BADALAMENT et al. 1990). At Memorial Sloan­
Kettering Cancer Center the authors treated a total of 
22 patients with metastatic RCC. The most important 
parameter influencing treatment response was tu­
mor biology, i.e., the time interval between diagnosis 
of RCC and the appearance of brain metastasis. The 
outcome of the study is difficult to evaluate in view of 
the fact that 20 (91 %) of these patients also received 
radiotherapy. A similar report was published by the 
group from the National Cancer Center in Tokyo, 
Japan (SHIBUI et al. 1990). 

Since the prognosis of patients with meta­
static RCC to the brain is poor, attempts were 
made to minimize the need for formal craniotomy. 
Based on the currently available data craniotomy 
can be avoided in most of these patients. Stere 
otactic radiosurgery with a linear accelerator based 
system, gamma knife, or proton beam has been 
under active study in patients with metastatic 
brain disease (FLICKINGER et al. 1994; ENGENHART 
et al. 1993; PETROVICH et al. 1996). The radiobiolo­
gical rationale for the use of stereotactic radio­
therapy in patients with brain tumors has been 
presented (LEITH et al. 1994; HALL and BRENNER 
1993). 
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A multi-institutional clinical trial of stereotactic 
radiosurgery with a gamma knife in 116 patients with 
brain metastasis, including 14 (12%) patients with 
RCC, has been reported (FLICKINGER et al. 1994). 
Of the 116 patients treated, 45 (39%) were failures 
of prior external beam radiotherapy; 51 (44%) were 
treated with radiosurgery alone while 65 (56%) 
received combined treatment which included radio­
surgery and external beam radiotherapy with 
a mean dose of 33.8 Gy. Mean radiosurgery radia­
tion dose was 17.5Gy. Median survival for all 
study patients was 11 months and tumor control 
was obtained in 99 (85%) patients. Tumor control 
was better for the 28 melanoma and 14 RCC patients 
than for those with other histological diagnoses 
(P = 0.0003). Treatment was very well tolerated 
by the study patients with a single patient experienc­
ing focal necrosis. The authors concluded that 
stereotactic radiosurgery is an effective therapy of 
low morbidity and should be considered as a useful 
treatment options in patients with solitary brain 
metastases including those with RCC. 

A group from Heidelberg University reported 
treatment outcomes in 69 patients treated with linear 
accelerator radiosurgery for 102 inoperable brain 
metastases (ENGENHART et al. 1993). Of the 69 pa­
tients treated, 14 (200/0) had a diagnosis of RCC and 
11 (16%) failed prior surgery or external beam radio­
therapy. Mean radiosurgery radiation dose was 
21.5 Gy. The median survival for all patients was 6 
months and neurological improvement was noted in 
81 %. The incidence of objective tumor regression 
was as follows: complete regression in 20%, partial 
regression in 35%, stable disease in 40%, and tumor 
progression in 5%. There were 15 (22%) patients who 
died of brain metastasis, including two who had local 
tumor recurrence and 13 who developed multiple 
brain lesions. Focal necrosis was seen in one patient. 
No specific outcomes were provided for the 14 RCC 
patients. The authors concluded that radiosurgery is 
an important therapy in the management of brain 
metastasis. 

The management of patients with metastatic 
RCC to the brain will be discussed based on the 
USC experience. All patients suspected of having 
brain metastasis are evaluated by a neurosurgeon, 
neuroradiologist, and radiation oncologist. Basi­
cally, patients with solitary metastatic lesions of 
3 cm or less are first considered for stereotactic ra­
diosurgery. External beam irradiation is not given to 
these patients. Patients presenting with larger 
(>3.5cm) solitary tumors are evaluated for cran­
iotomy and tumor resection which can be 

followed with stereotactic radiosurgery in the event 
of incomplete tumor removal. RCC patients pre­
senting with multiple metastatic brain lesions 
receive whole brain irradiation with a total dose of 
40 Gy or more given at 200 -cGy daily fractions. 

A total of 23 gamma knife treatments were given 
during a 30-month period at USC. Mean patient 
age was 58 years and 13 (56%) patients were males 
(Table 10.2). Mean tumor volume was 3046 cm3 and 
the mean treated volume was 5.98cm3• A mean of 
2.65 isocenters was used in the treatment of these 
patients. Radiation doses depended on the tumor 
volume and tumor location and ranged from 16 to 
23 Gy with a mean dose of 20.6 Gy. Symptomatic 
improvement was noted in 87% while tumor size 
reduction or a lack of tumor progression was seen in 
22 (96%) patients, with only one patient showing 
tumor progression ultimately leading to his death. 

Our treatment policy will be illustrated with 
specific examples of several treated RCC patients. 

Patient 1 was a 52-year-old male who presented in 
June 1992 with severe headache and dizziness. MRI 
demonstrated a 26 X 25 X 27mm enhancing lesion 
with a collar of edema (Fig. 10.1 a,b). The patient was 
a well-documented case of RCC who had undergone 
radical nephrectomy 2 years previously. He was 
treated with linear accelerator-based stereotactic ra­
diosurgery, receiving a total dose of 22 Gy to the 80% 
isodose line given with seven arcs (Fig. 10.2). The 
patient tolerated this treatment well and his symp­
toms substantially improved during the first 3 weeks 
posttreatment. Two months later patient was off all 
medications and was asymptomatic. In July 1993 (13 
months later), patient remained symptom-free and a 
tumor volume reduction was noted on MRI (Fig. 
10.3). 

Patient 2 (listed as patient 11 in Table 10.2) was a 
65-year-old male with RCC who presented in Janu­
ary 1997 with a short history of severe headache. 
During workup a large right parietal lesion was 
noted (Fig. lOA). The patient was treated with 
gamma knife radiosurgery, receiving a total dose of 
18 Gy to the 50% isodose line using nine isocenters. 
Dose-volume histograms are shown in Fig. 10.5. The 
patient tolerated radiosurgery very well, and a few 
weeks after treatment became asymptomatic; he is 
currently leading a normal life. 

Patient 3 (listed as patient 10 in Table 10.2) was a 
49-year-old male seen in April 1996 with a history of 
RCC and progressive headache. MRI demonstrated a 
2 cm left frontal lesion (Fig. 10.6). The patient was 
treated with gamma knife stereotactic radiosurgery, 
receiving 22 Gy to the 50% isodose line using three 
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Table 10.2. Stereotactic radiotherapy with gamma knife for brain metastasis: USC experience 

No. Age Sex Location Radiation Tumor Volume Tumor No. of 
dose (Gy) volume (em') treated (em' ) dimension (mm) isocenters 

1 57 Female Occipital 22 2.3 
2 59 Female Brain stem 16 0.73 
3 57 Female Occipital 22 0.27 
4 45 Female Parietal 22 1.8 
5 45 Female Parietal 23 0.36 
6 61 Male Frontal 20 2.7 
7 66 Male Occipital 20 1.5 
8 59 Female Frontal 18 19.9 
9 45 Female Occipital 22 1.5 

10 49 Male Frontal 22 3.1 
11 65 Male Parietal 18 14.4 
12 65 Male Frontal 18 20.1 
13 61 Male Occipital 20 0.35 
14 61 Male Frontal 20 0.21 
15 65 Male Occipital 22 0.21 
16 62 Male Occipital 20 5.0 
17 62 Male Parietal 20 0.1 
18 62 Male Parietal 20 0.01 
19 62 Male Frontal 20 0.01 
20 47 Female Thalamus 22 0.27 
21 47 Female . Occipital 22 0.42 
22 55 Female Intraventric. 20 4.2 
23 40 Male Temporal 22 0.16 

Mean 58 20.6 3.46 
SD 8 1.7 5.92 

Fig. 10.1. a June 1992. 52-year-old male. Axial postcontrast 
Tl-weighted image shows a ring-like enhancing lesion in the 
right temporo-occipital region with compression of the an­
trum and occipital horn of the right lateral ventricle clearly 

3.6 14.9 x 14.2 x 16.6 
0.88 10.7 x 15.4 x 10.0 4 
0.6 5.7 x 8.4 x 8.3 2 
3.0 12.8 x 18.7 x 16.5 2 
1.8 11.1 x 8.1 x 16.5 1 
5.2 17.0 x 16.5 x 21.0 3 
3.4 15.3 x 14.2 x 12.6 1 

32.1 33.5 x 32 x 52.7 8 
3.6 13.5 x 13.6 x 18.5 1 
6.2 18.9 x 21.5 x 18.7 3 

23.0 30.0 x 29.0 x 34.0 9 
28.6 40.7 x 33.5 x 47 10 

1.6 9.7 x 9.5 x 8.3 
1.6 8.0 x 8.0 x 8.4 
0.43 8.5 x 7.8 x 8.2 1 

10.6 20.0 x 24.7 x 24.3 4 
0.6 5.5 x 4.9 x 8.0 
0.32 3.7 x 2.4 x 6.0 
0.32 2.6 x 2.7 x 6.0 
1.4 6.7 x 7.8 x 8.0 
1.8 8.7 x 10.0 x 12.0 
6.4 19.5 x 18.4 x 27.5 3 
0.59 5.9 x 6.3 x 8.1 

5.98 14.0 x 14.2 x 17.3 2.65 
8.93 9.5 x 8.8 x 12.4 2.66 

demonstrated. b June 1992. Coronal postcontrast Tl-weighted 
image demonstrates a ring-like enhancing lesion in the right 
temp oro-occipital region with compression of occipital horn 
of the right lateral ventricle 

b 



Fig. 10.2. Same patient as in Fig. 10.1. June 1992. Coronal 
postcontrast Tl -weighted image shows a ring-like enhancing 
lesion in the right temporo-occipital region with treatment 
planning isodose lines seen surrounding the lesion. Dose 
distribution results from a seven arc treatment plan for this 26 
x 25 x 27 mm lesion. The prescribed radiation dose of 22 Gy to 
the SO% isodose line, relative to the dose maximum, was car­
ried out on a modified Varian 4/100 linear accelerator. Isodose 
lines shown are the 90%, SO%, 65%, 50%, 35%, 20%, 10%,5%, 
and 2% 

Fig. 10.3. Same patient as in Figs. 10.1 and 10.2. July 1993. 
Coronal postcontrast Tl-weighted image reveals an irregular 
enhancing mass (22 x 22 x 20mm), which appears to show a 
decrease in its size since the previous examination of June 
1992 

Fig. 10.4. January 1997: 65-year-old male. Axial postcontrast 
Tl-weighted image shows an irregular enhancing mass in the 
right parietal region. Treatment planning isodose lines are 
seen over and surrounding the mass lesion. Note that the 
lesion is completely circumscribed by the 50% isodose line. 
The prescribed radiation dose of IS Gy to the 50% isodose line, 
relative to the dose maximum was achieved by using nine 
isocenter gamma knife treatment plan. The lesion measured 
30 x 29 x 34 mm in the three principal axes 

Fig. 10.5. Same patient as in Fig. 10.4. Dose-volume histo­
grams calculated for the lesion. Top: Dose-volume histogram 
for the entire brain. A total of 23.0cm3 of the brain tissue 
received a radiation dose of ISGy or greater. Bottom: Dose­
volume histogram for the lesion. A total of 14.3 cm3 or 99% of 
the lesion received the prescribed radiation dose of ISGy or 
greater 
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Fig. 10.6. April 1996: 49-year-old male. Axial postcontrast Tl­
weighted image shows an ovoid enhancing mass lesion involv­
ing the bony calvarium extradurally. Treatment planning 
isodose lines are seen over and surrounding the lesion. Note 
that the lesion is completely circumscribed by the 50% isodose 
line. The prescribed radiation dose of 22 Gy to the 50% isodose 
line relative to the dose maximum was achieved by using a 
three isocenter, gamma knife treatment plan. The tumor mea­
sured 18.9 x 21.5 x 18.7 mm in the three principal axes 

isocenters. Dose-volume histograms are presented 
in Fig. 10.7. At the present time the patient is doing 
very well without evidence of recurrence. 

Patient 4 (listed as patient 4 in Table 10.2) was a 
45-year-old female who was seen in April 1995 with 
severe headache and dizziness. MRI, dose-volume 
histogram, and treatment parameters are shown 
in Figs. 10.8 and 10.9 and Table 10.2. It is of interest 
to note that this patient developed a contralateral 
lesion 12 months later which was also successfully 
treated with gamma knife. This patient died of 
progressive pulmonary and liver disease in Novem­
ber 1997 without brain tumor recurrence and with 
nearly complete resolution of the gamma knife 
treated lesions. 

Patient 5 (listed as patient 23 in Table 10.2) was a 
40-year-old male who presented in December 1997 
with a 2-week history of severe headache and 
progressively severe dizziness. His MRI demon­
strated a large right frontal lesion with a significant 
«mass effect" (Fig. 10.10 a-d). This patient was 
treated urgently with craniotomy and tumor resec­
tion (Fig. 10.10 e). His condition improved dramati­
cally and a postoperative MRI demonstrated the 
presence of a small right temporal lesion which was 
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Fig. 10.7. Same patient as in Fig. 10.6. Dose-volume histo­
grams calculated for this 3.1 cm3 tumor. Top: Dose-volume 
histogram for the entire brain. A total of 6.2 cm3 of the brain 
volume received a radiation dose of at least 22 Gy. Bottom: 
Dose-volume histogram for the tumor volume. A total of 
3.1 cm3 or 99% of the tumor received the prescribed dose of 
22 Gy or greater 

Fig. 10.8. April 1995. 45-year-old female. Axial postcontrast 
Tl-weighted image reveals an ovoid, enhancing mass lesion 
in the right parieto-occipital region. Treatment planning 
isodose lines are seen over and surrounding the lesion. Note 
that the lesion is completely circumscribed within the 50% 
isodose line. The prescribed radiation dose of 22 Gy to the 
50% isodose line, relative to the dose maximum, was achieved 
by using a two isocenter, gamma knife treatment plan. 
The lesion measured 12.8 x 18.7 x 16.5mm in the three 
principal axes 
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Fig. 10.9. Same patient as in Fig. 10.8. Dose-volume histo­
grams calculated for this 1.8 cm3 lesion. Top: Dose-volume his­
togram for the entire brain. Total volume of 3.0cm3 received 
at least 22 Gy of radiation. Bottom: Dose-volume histogram 
for the tumor volume. The entire tumor (100%) received the 
prescribed radiation dose of 22 Gy or greater) 

successfully treated with gamma knife (Fig. 10.1Of). 
It was apparent that stereotactic radiosurgery or 
external beam irradiation would not be appropriate 
treatment for the right frontal lesion. This was due to 
the large size (4.5 cm) of this lesion, the presence 
of a significant edema, and the acute nature of the 
problem. 

Based on a review of the literature and our medi­
cal center experience we believe that stereotactic ra­
diosurgery is the treatment of choice in RCC 
patients presenting with solitary brain metastasis. 
This treatment is performed on an outpatient basis 
under mild systemic sedation with excellent treat­
ment tolerance. Whole brain irradiation should be 
reserved for patients with multiple metastatic lesions 
and craniotomy should be used infrequently in care­
fully selected patients. 

10.3.4 
Spinal Metastasis 

Thoracic and lumbar spine are the two sites of 
frequent tumor involvement in patients with RCC 
metastatic to bone (SAITOH 1981). Patients with RCC 
metastatic to spine and involvement of a single 

vertebral body have a better prognosis, (and may 
experience long-term survival) than those with mul­
tiple vertebral body involvement (SIOUTOS et al. 
1995). Clinicians need to be alert to make an early 
diagnosis of spinal metastasis in order to prevent the 
occurrence of distressing symptoms and signs of spi­
nal cord compression. The presence of even an 
asymptomatic epidural lesion requires earlyadmin­
istration of palliative irradiation. In a study of 125 
metastatic RCC patients treated at Thomas Jefferson 
University, eight (6%) had spinal compression but 
only one of these patients regained neurological 
function while five experienced partial neurological 
improvement (ONUFREY aned MOHIUDDIN 1985). 
This poor response to radiotherapy of already estab­
lished spinal cord compression with neurological 
signs and symptoms was confirmed in a study of 15 
patients with metastatic carcinoma to the spine and 
spinal cord compression (SIOUTOS et al. 1995). Pa­
tients with RCC tend to have more frequently ante­
rior than posterior epidural compression (SIOUTOS 
et al. 1995). Those who have rapidly progressing neu­
rological signs and symptoms should be considered 
for surgical decompression followed by planned 
postoperative radiotherapy. Patients with already es­
tablished cord compression of long duration need 
only a palliative course of irradiation to control pain 
as an improvement in neurological function is un­
likely. Survival of RCC patients with spinal compres­
sion in one study ranged from 6 to 84 months with a 
mean of 21 months and median of 16 months 
(SIOUTOS et al. 1995). 

Patients with spinal compression should receive a 
tolerance dose of external beam irradiation consist­
ing of about 50 Gy given in 200 cGy daily fractions. 
This radiation dose should maintain a response 
for the rest of the patient's life. At USC patients 
with involvement of a single vertebral level or those 
who fail prior irradiation are considered for three­
dimensional (3-D) treatment planning and delivery. 
Typically we use hypofractionated radiotherapy giv­
ing 30 Gy in five or six equal fractions using multiple 
fixed fields. Such a treatment is well tolerated, with 
the spinal cord receiving 10%-20% of the reference 
dose. More recently in patients with a single verte­
bral body involvement we began to use stereotactic 
radiosurgery. The patient is immobilized and a plan­
ning CT in the treatment position is obtained. The 
obtained images are reconstructed in 3-D and a 
treatment plan is devised with multiple arcs. 
This treatment is time consuming and requires 
substantial time commitment by a radiation on­
cologist and physicist. 
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Fig. 10.10. a December 1997: 45-year-old male. Axial Tl-weighted 
image shows an ovoid hyperintense mass with surrounding edema 
and mass effect in the right frontal region. There is marked compres­
sion and displacement of the frontal horn of the right lateral ven­
tricle. A marked shift of the midline structure from the right to the 
left is manifested by the displacement of pericallosal arteries (arrow). 
b Axial T2-weighted image reveals the ovoid mass to be predomi­
nantly hyperintense. Surrounding edema is better seen on the T2-
weighted image. c Axial Tl -weighted, postcontrast image shows 
ring-like enhancement of the ovoid lesion with irregular thickness. 
The central non enhancing area is probably due to tumor necrosis. 
d Sagittal Tl-weighted image again shows the hyperintense, ovoid 
mass with surrounding edema in the right frontal lobe. e Sagittal Tl­
weighted image obtained following right frontal craniotomy and par­
tial frontal lobectomy with removal of the mass shows postsurgical 
changes. Extirpation of the mass is achieved surgically. Obviously, 
this mass was too large for gamma knife treatment (4.5cm x 3.2cm 
4.0cm). fAxial Tl -weighted, postcontrast image at different level in 
the same patient shows a small (5mm) nodular enhancing mass in 
the posterior right temporal lobe. This lesion is ideal for gamma knife 
treatment 

c 

e 
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The USC treatment technique with multiple fixed 
fields will be illustrated below. The patient in ques­
tion was a 50-year-old male with a long history of 
RCC. In April 1996, he presented with severe intrac­
table low back pain and inability to ambulate due to 
this pain. The patient had had prior spinal irradia­
tion of 40 Gy given at an outside medical center 
about 9 months previously. The patient was found to 
have extensive involvement of the L5 vertebral body. 
Two treatment plans are shown in Figs. 10.11-10.14. 
A schematic representation of a linear accelerator 
treatment position is demonstrated in Fig. 10.11. The 
concept of blocking the spinal cord or cauda equina 
is shown in Fig. 10.12. Axial and sagittal reconstruc­
tion of the treated volume which includes all compo­
nents of the vertebral body with sparing of the center 
is shown in Fig. 10.13. A U-shaped radiation dose 
distribution with relative sparing of the center and 
the posterior elements of the vertebral body is dem­
onstrated in reconstructed axial and sagittal views 
(Fig. 10.14), and Table 10.3 shows beam directions 
and field weights applied. 

The treatment resulted in complete pain resolu­
tion, allowing the patient to lead a reasonably nor­
mal life for the remainder of his life. This patient 
died 4 months later of rapidly progressing liver and 
lung metastases. 

Fig. 10.11. The beam directions shown 
are used with beam angles, expressed in 
the Varian convention, at 60°, 90°, 120°, 
150°, 180°, 210°, 240°, 270°, and 300°. In 
this convention, for a patient in the 
prone position the 90°, 180°, and 270° 
angles represent the right lateral, poste­
rior, and left lateral beams 

Table 10.3. The field weights applied in the treatment plan 
shown in Fig. 10.14 

Beam Blocked "Ring" "un 
direction side distribution' distribution 

60 Left 1.2 0 
Right 1.2 1.0 

90 Left 1.0 0 
Right 1.0 1.0 

120 Left 1.0 0 
Right 1.0 1.0 

150 Left 1.0 0 
Right 1.45 1.25 

180 Left 1.45 1.5 
Right 1.45 1.5 

210 Left 1.45 1.25 
Right 1.0 0 

240 Left 1.0 1.0 
Right 1.0 0 

270 Left 1.1 1.0 
Right 1.1 0 

300 Left 1.2 1.0 
Right 1.2 1.0 

10.3.S 
Other Metastatic Sites 

The application of external beam radiotherapy is of 
importance in patients with involvement of the left 
supraclavicular region. This manifestation of meta­
static RCC requires attention since tumor invasion of 
the brachial plexus presents a very difficult manage­
ment problem and intractable pain. We recommend 
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Fig. 10.12 a,b. Two fields were designed for each beam direc­
tion using different multi-leaf blocking configurations. a 
Looking from the source of the radiation beam, in the first 
field blocks are covering the left side of the field. This blocking 
protects the spinal cord or canda equina, leaving the right side 
of the field open for the treatment. b In the second field the 
right side of the field including the spinal cord is blocked, 
radiating the left side of the field. The blocking arrangement is 
illustrated with the computer-generated radiographs of the 
two lateral fields. Using the 3-D "beam's eye view" capabilities 

z. Petrovich et al. 

of our virtual simulation program, this alternate shielding can 
be easily designed. The result is the blocking of the spinal cord 
from all directions, while radiation dose is delivered to the 
tumor-involved vertebral body. This in effect represents an 
irregular central block placed over the spinal cord, conform­
ing to its shape. The length of each radiation field is 6 cm with 
the width adjusted in each direction to conform to the shape of 
the treated vertebral body. The 20-MV photon beam gener­
ated by the Varian Clinac 2300C linear accelerator was used in 
this treatment plan 
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Fig. 10.13 a,b. The radiation dose distributions as shown here 
were achieved with the use of the same beam as described in 
Fig. 10.12. Some adjustments of the beam weights were neces­
sary to close the 70% isodose line into a ring (red line). 

the use of fractionated >50 Gy external beam irra­
diation. This radiation dose is likely to result in 

/ 

tumor control of long duration. Other sites of meta-
static RCC include the involvement of the upper 
aero-digestive passages. Unfortunately the dose of 
radiotherapy required for tumor control will result 
in short-term treatment toxicity. 

The dose to the spinal cord or cauda equina was less than 20% 
of the tumor dose, and most of the spinal cord volume 
received less than 10%, relative to the maximal dose 

10.4 
Conclusions 

Radiotherapy in an adjuvant setting given prior to 
or following radical nephrectomy has not been 
found to be useful and its role has yet to be defined. 
There is a definite role for radiotherapy as an im-
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Fig. 10.14 a,b. The U-shaped dose distribution was formed by 
the use of the same beam directions as in Fig. 10.13, but the 
fields irradiating the posterior part of the vertebral body were 
omitted. Increased weights from the posterior direction were 

portant palliative treatment in the management 
of signs and symptoms due to local tumor progres­
sion in patients who have contraindications to 
radical nephrectomy. Radiotherapy with stere 
otactic radiosurgery is the treatment of choice in 
patients with solitary brain metastasis and in se­
lected patients with involvement of the spine. Early 

Z. Petrovich et al. 

necessary to achieve a more extended U-shape of the 70% 
isodose line (red line). The dose to the spinal cord is the same 
as in Fig. 10.13. The field weights as used in this case are shown 
in Table 10.3 

administration of external beam radiotherapy is 
required in patients with epidural lesions in order to 
prevent the development of distressing signs and 
symptoms of spinal cord compression. For optimal 
management of patients with RCC there has to be 
good interaction between a urologist, a medical 
oncologist, and a radiation oncologist. 
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11.1 
Introduction 

Transitional cell carcinoma (TCC) of the upper uri­
nary tract (renal pelvis and ureter) accounts for 7% 
of all renal neoplasms and 5% of all urothelial malig­
nancies (REITELMAN et al. 1987). The incidence of 
synchronous and asynchronous bilateral presenta­
tion is 2% and 8%, respectively (RUBEN et al. 1988). 
Patients with tumor in the upper urinary tract have a 
greater risk of developing TCC elsewhere, especially 
in the bladder. This multifocal presentation has been 
reported in up to 30% of patients (CHARBIT et al. 
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1991). This may be due to the fact that the mucosal 
surfaces of the renal pelvis, ureter, and bladder 
have the same embryologic origin and many etio­
logic factors are shared. The most significant risk 
factor for developing an upper urinary tract malig­
nancy is tobacco use. Other associated etiologic 
factors include chronic analgesic abuse (especially 
phenacetin), aminophenol exposure, urban resi­
dency, and chronic nephrolithiasis (LAI 1992). A 
toxic nephropathy endemic to the Balkan peninsula 
of Eastern Europe is associated with a high frequency 
of a multifocal, superficial, slow-growing, papillary 
TCC of the upper urinary tract (PETKOVIC 1975). 
The list of potential urban toxic agents is exten­
sive and includes: fungal toxins, viruses, silicates, 
heavy metals, aniline dyes, and waste from textile 
manufacturing and plastic and rubber industries 
(CLAYMAN et al. 1983; DROLLER 1986). Tumors 
of the upper urinary tract are 2-3 times more 
common in men than in women, with the peak 
incidence in the fifth to sixth decades of life. 

The multifocality of TCC of the upper urinary 
tract is most frequently seen in patients with large 
tumors and those with carcinoma in situ. TCC of the 
upper urinary tract may spread by direct extension, 
via lymphatics, or through blood-borne metastases. 
Metastatic disease is present in 40% of these patients 
(BABAIAN et al. 1980). None of the 43 patients 
with low-grade tumors had lymph node metas­
tases whereas three (14%) of the 22 patients with 
high-grade (3-4) tumors in the same study had 
lymph node metastases (COZAD 1995). Lymph 
node metastases were reported in nine (35%) of 
26 patients selected to receive adjuvant radiation 
therapy (MAULARD-DuRDUX 1996). Squamous cell 
carcinoma of the renal pelvis is usually associated 
with chronic inflammation or infection of the renal 
pelvis and accounts for 8% of renal pelvis tumors. All 
of the 11 patients with squamous cell carcinoma in 
a study of 144 patients with tumors of the renal 
pelvis also suffered from chronically infected stag­
horn renal calculi of long duration (LI and CHEUNG 
1987). 
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11.2 
Diagnosis and Staging 

The most common presentation is gross or micro­
scopic hematuria, which has been reported in 70%-
95% of patients with TCC of the upper urinary tract. 
Less common symptoms include pain (8%-40%), 
flank mass or hydronephrosis (10%-20%), bladder 
irritation (5%-10%), and other constitutional symp­
toms (LAI 1992). 

11.2.1 
Diagnostic Workup 

The recommended diagnostic workup for upper uri­
nary tract carcinoma is listed in Table 11.1. A filling 
defect in the renal pelvis/collecting system is the 
most common finding with intravenous urography. 
Accurate cytologic diagnosis on an endoscopically 
obtained urine sample is made in more than 80% 
of the cases (CULLEN 1972). Retrograde pyelography 
can be used to define the lower margin of a ureteral 
lesion, especially if there is a significant proximal 
lesion obstructing contrast flow from the renal 
pelvis. Computerized tomography (CT) or magnetic 
resonance imaging (MRI) of the abdomen and pelvis 
before and after contrast administration gives useful 
information regarding the possible extension of 
tumor outside the collecting system. Bone has been 
found to be the most frequent site of metastasis out­
side the pelvis and appropriate studies to demon­
strate this tumor spread are indicated in selected 
patients (SENGELOV et al. 1996). 

11.2.2 
Staging 

GRABSTALD et al. (l971) proposed a staging classifi­
cation (Table 11.2) for patients with renal pelvis car­
cinoma based on the extent of primary tumor. The 
principles of this staging system are similar to the T 
categories in the American Joint Committee recom­
mended staging system as shown in Table 11.3. 

11.2.3 
Pathology 

More than 90% of upper urinary tract cancers are 
TCCs. Squamous cell carcinoma accounts for 8% and 
is often locally advanced and associated with a high 

J .E. Lahaniatis et al. 

Table 11.1. Diagnostic workup for carcinoma of renal pelvis 
and ureter 

General and specific history 
Physical examination 
Radiographic studies 
Standard 

Chest radiographs 
Intravenous excretory urogram 
Retrograde pyelogram 
CT or MRI of abdomen and pelvis 

Complementary 
Endoscopic ureteroscopy 
Percutaneous nephroscopy 
CT of chest, brain, or other suspected sites 

Special tests 
Urine cytology (endoscopically obtained) 
Retrograde brush cytology or biopsy 

Laboratory studies 
Complete blood cell count 
Blood chemistry 
Urinalysis 

Table 11.2. Staging classification proposed by GRABSTALD 
et al. (1971) 

Stage 

Stage I 

Stage II 

Stage III 
Stage IV 

Description 

Superficial, papillary carcinomas without 
evidence of invasion 
Superficial tumor invasion limited to the 
I amina propria 
Tumor extension into the muscularis 
Tumor extension into adventitia, adjacent 
structures, or metastatic disease 

incidence oflocal recurrence (BLACHER et al. 1985). 
Adenocarcinoma of the ureter and renal pelvis has 
been infrequently reported and accounts for 1 % of 
these tumors. 

In a study of 98 cases of TCC of the upper urinary 
tract, including dysplastic lesions, 32 (33%) were 
positive for human papillomavirus (HPV-16 and 
HPV-18). Additionally, 26 (26%) of these cases had 
overexpression of p53 (FURl HAT A et al. 1995). Only 
three (3%) cases were positive for both HPV DNA 
and p53 antibody. The study investigators concluded 
that HPV infection or overexpression (mutation) 
of p53 may be an early event and be related to 
tumor cell growth patterns and tumor progression. A 
similar study by the same group suggested that 
overexpression of p53 and/or bcl-2 protein may 
represent early events in tumor genesis and, in par­
ticular, p53 alterations are essential for maintenance 
of a malignant phenotype in tumor development 
(FURIHATA et al. 1996). 
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Table 11.3. American Joint Committee staging classification 
for tumors of the renal pelvis and ureter (from BEAHRS et al. 
1992) 

Primary tumor (T) 
TX Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Tis Carcinoma in situ 
Ta Papillary noninvasive carcinoma 
T1 Tumor invades subepithelial connective tissue 
T2 Tumor invades muscularis 
T3 (For renal pelvis only) Tumor invades beyond the 

muscularis into peripelvic fat or the renal parenchyma 
(For ureter only) Tumor invades beyond the 
muscularis into the periureteric fat 

T4 Tumor invades adjacent organs or through the kidney 
into perinephric fat 

Regional lymph nodes (N) 
NX Regional lymph nodes cannot be assessed 
NO No regional lymph nodes metastasis 
N1 Metastasis in a single lymph node, ~2cm in greatest 

dimension 
N2 Metastasis in single lymph node, >2cm but <Scm in 

greatest dimension, or multiple lymph nodes, <5 cm in 
greatest dimension 

N3 Metastasis in a lymph node >5 cm in greatest 
dimension 

Distant metastasis (M) 
MX Presence of distant metastasis cannot be assessed 
MO No distant metastasis 
M1 Distant metastasis 

Stage grouping 
Stage 0 Tis NO MO 

Ta NO MO 
Stage I T1 NO MO 
Stage II T2 NO MO 
Stage III T3 NO MO 
Stage IV T4 NO MO 

Any T N1,2,3 MO 
AnyTAnyNMl 

Histopathologic grade 
GX Grade cannot be assessed 
G 1 Well differentiated 
G2 Moderately well differentiated 
G3-4 Poorly differentiated or undifferentiated 

11.3 
Prognostic Factors 

The most significant prognostic factors for survival 
of patients with TCC of the upper urinary tract are 
stage and grade of tumor (GRABSTALD et al. 1971). 
HENEY et al. (1981) reported 5-year survival rates 
ranging from 82% to 100% in patients with tumors 
confined to the mucosa, versus 0%-24% survival 
rates for patients with more advanced tumors invad­
ing through the muscularis. The prognostic impor­
tance of histopathologic grade was also evaluated in 

this study. The investigators reported a 100%, 81 %, 
and 0% 5-year survival for grades I, 2, and 3-4, 
respectively. Similar results have been reported by 
CORRADO et al. (1991) in a series of 127 patients 
where 5-year survival rates ofTa, Tl, T2, T3, and T4 
tumors were 80%, 83%, 72%, 51 %, and 16%, respec­
tively. In this study, CORRADO et al. reported 5-year 
survival rates of83%, 75%, 52%, and 0% for grades I 
through 4, respectively. CHARBIT et al. (1991) noted 
that lymph node metastases were seen exclusively in 
patients with high-grade tumors and 90% of tumor­
related deaths occurred in patients with high-grade 
tumors as compared with only 8% of patients with­
out advanced disease. 

Flow cytometry and the bromodeoxyuridine la­
beling index have been used experimentally in esti­
mating long-term prognosis in patients with poor 
stage and grade criteria. CORRRADO et al. (1991) 
demonstrated in a multivariate analysis that DNA 
pattern (diploid versus nondiploid) and the number 
of lesions (unifocal versus multifocal) identified at 
initial diagnosis determined prognosis. Patients 
with diploid tumors had a 79% survival rate while 
patients with nondiploid tumors had only a 46% 
survival rate. Similarly, CHIANG et al. (1993), using 
flow cytometry, identified a group of patients with 
poor outcome unpredictable by pathologic examina­
tion. This study involved a retrospective analysis of 
41 formaldehyde/paraffin-treated specimens of TCC 
of the upper urinary tract. Tumor progression was 
noted in 82% of the nondiploid lesions but in only 
42% of the diploid lesions. Among grade 2 lesions, 
85% of the nondiploid DNA tumors showed 
postoperative tumor progression whereas only 31 % 
of the diploid DNA tumors showed progression. 
MIYAKAWA et al. (1994) performed a multivariate 
analysis on a total of 43 upper tract urothelial 
tumors resected by nephroureterectomy and noted 
that the single most important factor in predicting 
prognosis was histologic grade, followed by 
bromodeoxyuridine labeling index. Actuarial3-year 
survival rates according to labeling index in grade 3 
tumors were 68.4% and 16.7% in cases of low and 
high labeling index, respectively. The authors con­
cluded that division of patients with grade 3 upper 
urinary tract carcinoma into two different prog­
nostic groups based on bromodeoxyuridine DNA 
analysis is possible. 
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11.4 
General Management 

Radical nephroureterectomy is appropriate initial 
therapy for most patients with TCC of the upper 
urinary tract. This procedure includes removal of the 
contents of Gerota's fascia together with the ipsilat­
eral ureter and cuff of the bladder at its distal extent. 
Less radical surgery has a high local or regional 
recurrence rate approaching 30%. This is particu­
larly true for patients with higher grade lesions 
(CLAYMAN et al. 1983). In selected patients treated 
with conservative resections, postoperative radiation 
therapy should be considered (BRADY et al. 1968). 
New treatment strategies for carcinoma in situ 
involving mitomycin C instillation and immuno­
therapy with bropirimine and bacillus Calmette­
Guerin are currently being investigated (EASTHAM 
and HUFFMAN 1993; SAROSDY et al. 1996; YOKOGI 
et al. 1996). Sparse data are available supporting the 
routine use of adjuvant radiation therapy in patients 
with TCC of the upper urinary tract. Retrospective 
data from many institutions suggest that adjuvant 
radiation therapy in patients with high-stage lesions 
of the upper urinary tract has been associated with 
an increase in local tumor control (BABAIAN et al. 
1980; BRADY et al. 1968; BROOKLAND and RICHTER 
1985; COZAD et al. 1995; MAULARD-DuRDUX 1996). 
Palliation of limited bone metastases with external 
beam radiation therapy is very effective. Since 
metastases occur in approximately 40% of all cases, 
palliative systemic multiagent chemotherapy with 
MV AC (methotrexate, vinblastine, adriamycin, and 
cisplatin) and other platinum-based combination 
chemotherapy regimens has shown overall response 
rates ranging between 47% and 70% (LI and CHEUNG 
1987; SENGELOV et al. 1996; KOBAYASHI and OBATA 
1994; LERNER et al. 1996). Combined postoperative 
chemotherapy and radiation may offer the best 
chance for long-term tumor control but should be 
carried out only as a part of clinical study (BRADY 
et al. 1968). 

11.5 
Radiation Therapy 

11.5.1 
Radiotherapy Techniques 

Postoperative radiation therapy has been occasion­
ally used in the management of upper urinary tract 
tumors. The clinical target volume should include 
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the renal fossa and course of the ureter to the ipsilat­
eral trigone. Areas that are at risk of being involved 
by microscopic disease include paracaval and para­
aortic lymph nodes, which should be included in the 
treated volume. Radiation doses of 45-50 Gy given 
at 1.8-2.0 Gy per day are used to treat microscopic 
disease. More extensive disease such as multiple 
positive lymph nodes or positive surgical margins 
may require a 5- to lO-Gy boost to a smaller target 
volume. Higher doses may be necessary for gross 
residual or unresectable disease. In these cases, 
multiple fields including laterals and obliques with 
field reductions are important to minimize sur­
rounding normal tissue toxicity. Preoperative CT­
based simulation, three-dimensional treatment 
planning, and contrast-enhanced radiographic 
studies are helpful in defining the radiation clinical 
target volume and improving treatment tolerance. 
Figure 11.1 shows typical anterior-posterior radia­
tion portals. 

11.5.2 
Treatment Results 

Data supporting the use of adjuvant radiation 
therapy in tumors of the upper urinary tract are 
sparse. A report by BROOKLAND and RICHTER (1985) 
found that poor-risk patients defined as those with 
high tumor grade, deep tumor invasion, or regional 
lymph node metastases receiving between 40 Gy and 
50 Gy benefited from radiotherapy. A lower inci­
dence of local recurrence (11 % vs 46%) and a higher 
5-year survival (27% vs 17%) were noted in a group 
of patients treated adjuvantly with postoperative 
radiation as compared with those treated by surgery 
alone. BABAIAN et al. (1980) reported a local recur­
rence rate of approximately 12% in a group of pa­
tients treated with postoperative adjuvant radiation 
therapy. Similar encouraging results were reported 
by COZAD et al. (1995). Patients receiving postopera­
tive radiation therapy demonstrated a 90% 5-year 
actuarial local control rate as compared to 76% for 
those treated with surgery alone. A report by 
MAULARD-DuRDUX (1996) questioned the benefit of 
adjuvant radiation therapy because the survival rate 
in the irradiated patients was comparable to that 
seen in historical series of patients managed by sur­
gery alone. However, local recurrences were seen in 
only one patient (4%) and nodal failure in only four 
patients (15%) in the irradiated group. Two of the 
five local-regional failures occurred in sites that were 
not electively irradiated, therefore making the true 



a 

Radiation Therapy for Carcinoma of the Renal Pelvis and Ureters 153 

Fig. 11.1. a Final irradiation anterior-posterior field for a 
patient with an unresectable TCC of the renal pelvis and ure­
ter. The contrast material outlines the renal pelvis and allows 

infield failure rate 11.5% (3 of 26 patients). A multi­
variate analysis showed that high tumor grade and 
failure to receive adjuvant radiation therapy were 
the only significant predictors of local recurrence 
(COZAD et al. 1995). The overall infield irradiation 
failure rate among these studies suggests that there 
is an advantage to carefully planned postoperative 
local and regional lymph node irradiation. 

11.5.3 
Sequelae of Radiation Therapy 

The possible complications of radiation therapy to 
the kidney, renal pelvis, and ureters are similar to 
those seen in patients receiving radiation therapy 
to other sites of the abdomen and pelvis. They 
include nausea, vomiting, diarrhea, and abdominal 

a block design to spare the renal parenchyma. The ureter is 
treated up to the insertion in the bladder. b The "block check" 
or port verification film of the field designed in a 

cramping. The complication rate after radiation 
therapy for tumors of the kidney and upper urinary 
tract depends on multiple factors including total 
dose, fraction size, and technique of irradiation. 
The Copenhagen Renal Cancer Study Group 
reported a 44% rate of significant complications, 
including three patients with biochemical liver 
abnormalities indicating radiation hepatitis and nine 
patients with duodenal and small bowel stenosis and 
bleeding. Of the latter nine patients, four required 
surgery to correct the problem (KJAER et al. 1987). 
Five of the Danish study patients died of treatment­
related complications. The total radiation dose used 
in this study was 50 Gy at 2.5 Gy per fraction. This 
particular fractionation schedule alone may account 
for the high rate of treatment complications. The 
Copenhagen study was conducted during an era be­
fore the routine use of CT -based treatment planning. 

b 
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KAO et al. (1994) treated 12 patients postoperatively 
with a median radiation dose of 45 Gy using CT­
based treatment planning. No long-term treatment­
related morbidity was noted in these 12 patients. We 
can reasonably conclude that CT -based simulation 
and three-dimensional treatment planning may 
decrease the risk of serious complications after 
elective radiation therapy in patients with upper 
urinary tract malignancies. 

11.6 
Conclusions 

Transitional cell carcinoma of the renal pelvis and 
ureter is a relatively rare tumor and is frequently 
associated with carcinoma of the bladder. The poor 
prognosis of patients with high-stage and high-grade 
TCC and its association with a high rate of local 
recurrence warrants adjuvant radiation therapy for 
carcinoma of the renal pelvis and ureter. Adjuvant 
radiation therapy has resulted in an improved over­
all survival in patients with locally advanced disease 
and high-grade pathology. A lower incidence of 
local recurrence (11% vs 46%) and a higher 5-year 
survival (27% vs 17%) was reported in patients 
treated adjuvantly with postoperative radiation 
versus those treated with surgery alone. The use 
of contemporary radiotherapy techniques resulted 
in a good treatment tolerance without serious 
treatment-related toxicity. The use of radiotherapy 
with high dose per fraction should not be under­
taken as it is likely to produce severe treatment 
complications. 
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12.1 
Introduction 
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The adrenals are small glands with a combined 
weight of 8-10 g. Numerous conditions result in en­
largement of the adrenal gland, and tumors are not 
an infrequent finding, having an estimated preva­
lence of 1.4%-8.7% based on autopsy studies (Table 
12.1) and 0.7%-3% based on computed tomographic 
(CT) studies (Table 12.2). 

The pathologic conditions resulting in enlarge­
ment of the adrenal glandes) range from cysts 
through benign (a) functional adenoma and pheo­
chromocytoma to adrenocortical carcinoma. The 
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vast majority of adrenocortical tumors are benign 
and hormonally silent; however, a minority are hor­
monally active or represent malignancy (adrenocor­
tical carcinoma or metastasis). The approach to the 
incidentally discovered adrenal mass has to take into 
account these prevalences and aims to identify these 
infrequent but serious conditions among the major­
ity of benign silent tumors in a cost-effective way. 
The situation is analogous to that in respect 
of incidentally discovered thyroid and pituitary 
nodules. 

12.2 
Embryology and Anatomy 
of the Adrenal Gland 

From the fifth week of gestational age, the adrenal 
cortex develops from cells of mesenchymal origin. A 
first group of cells make up the fetal cortex, which 
disappears in later life, leaving only the zona 
reticularis; a second group of cells create the zona 
glomerulosa and zona fasciculata of the final cortex. 
The adrenal medulla is derived from the neural crest 
area (neuroectoderm). Cortical adenomas, carcino­
mas, and myelolipomas are all of mesenchymal 
origin. Pheochromocytomas and neuroblastomas 
originate from neuroectodermal elements (JOFFRE et 
al. 1996). Histologically both the cortex and the me­
dulla have a high lipid content and generally cannot 
be differentiated on CT or magnetic resonance imag­
ing (MRI). The high lipid content of the adrenal cor­
tex is explained by the active low-density lipoprotein 
cholesterol uptake for the synthesis of the adrenal 
steroids. Benign lesions of the adrenal cortex contain 
10%-30% fat (LEROY-WILIG et al. 1993). 

The adrenals usually have a V-or Y -shape and are 
closely related to the upper pole of the kidneys. In 
patients with renal agenesis, the ipsilateral adrenal 
has a flattened and elongated aspect. As mentioned 
above, the adrenals are tiny organs with a weight of 
less than 6 g each. The maximum width of the body 
measured perpendicular to the long axis, at the junc-
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Table 12.1. Prevalence of adrenal tumors in autopsy studies 

Investigator( s) 

COMMONS and CALLAWAY (1948) 
KOKKO et aI. (1967) 
ABECASSIS et al. (1985) 
HEDELAND et aI. (1968) 

Total 

No. of patients 

7500 
1500 
1116 

739 

10855 

Table 12.2. Prevalence of adrenal tumors in CT studies 

Investigator(s) No. of No. of 
patients adenomas 

HERRERA et aI. (1991) 61054 259 
ABECASSIS et aI. (1985) 14589 19 
BELLDEGRUN et aI. (1986) 12000 88 
GLAZER et aI. (1982) 2200 16 
HENSEN et aI. (1994) 

Total 89843 382 

% 

0.4 
0.13 
0.7 
0.7 
3.0 

0.4 

tion of the adrenal body and limb, is 0.79 mm (SD 
0.21) on the left and 0.6mm (SD 0.2) on the right 
(VINCENT et al. 1994). The thickness of the limbs 
of the right adrenal is slightly less than that of the 
left, i.e., 0.14-0.49 mm compared with 0.13-0.52 mm. 
In practice, the normal adrenal limb should not 
measure more than 5 mm (VINCENT et al. 1994). The 
adrenals are enveloped in a fine layer of fibrous 
tissue. The cortex is divided into three zones: the 
aldosterone-producing zona glomerulosa, regulated 
by the renin-angiotensin system; the glucocorticoid­
producing zona fasciculata, stimulated by adreno­
corticotropic hormone (ACTH); and the zona 
reticularis, where adrenal sex steroids are synthe­
sized partly under the control of ACTH. The adrenal 
medulla is the site of catecholamine synthesis 
(JOFFRE et al. 1996). Co-stored acidic proteins are 
the chromogranins A and B (AARDAL et al. 1996). 
Adrenomedullin, a member of the calcitonin gene­
related peptide family, is synthesized in the adrenal 
medulla and in the vascular endothelium. It was first 
isolated from pheochromocytoma and its physi­
ologic role is unknown (NISHIKIMI et al. 1997). 

The left adrenal vein joins the left renal vein; the 
right adrenal vein typically drains in the inferior 
vena cava. This may explain the different routes of 
venous tumor spread in patients with primary 
adrenocortical carcinoma. 

No. of adenomas 

217 
22 
73 
64 

376 

12.3 

% 

2.9 
1.4 
6.5 
8.7 

3.5 
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Tumor diameter (cm) 

>3 
>5 

>2 

Tumors of the Adrenal Gland 

The vast majority of adrenocortical tumors are be­
nign and hormonally silent. The frequency of benign 
adrenal tumors increases with age. An inherited pre­
disposition to develop adrenocortical tumors has 
been reported, and several genetic syndromes have 
been recognized as associated with adrenocortical 
neoplasms, including: (1) congenital adrenal hyper­
plasia, (2) Li-Fraumeni syndrome, (3) Beckwith­
Wiedemann syndrome, and (4) the Carney complex 
(LATRONICO and CHROUSOS 1997). Potential mecha­
nisms of adrenocortical tumorigenesis (activation of 
proto-oncogenes on the short arm of chromosomes 
11 and 17 in adrenocortical carcinomas, inactivation 
of the tumor suppression gene p53 in adrenal ad­
enomas, and changes in adrenocortical tissue­
specific factors) are the subject of current basic re­
search in sporadic adrenocortical tumors (GICQUEL 
et al. 1995, 1997). 

Pheochromocytoma is often diagnosed in the 
setting of multiple endocrine neoplasia (MEN) type 
IIA and B, an autosomal dominant disorder arising 
from mutations on chromosome lOq 11.2 in the RET 
proto-oncogene. 

12.3.1 
Cortical Adenoma 

12.3.1.1 
Aldosterone-Producing Adenoma 

Aldosterone-producing adenoma, first described by 
Conn in 1955, is diagnosed in 0.45% of outpatient 
hypertensive patients (TUCK 1995). 

Hypertension with suppressed plasma renin 
activity (PRA) and hypokalemia is present in most 
patients. Hypokalemia-related symptoms (muscle 
weakness, polyuria, impaired glucose tolerance) can 
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be present especially in patients on a high sodium 
intake. 

Diagnosis is based on biochemical tests per­
formed to diagnose primary hyperaldosteronism 
and to differentiate between subsets of primary al­
dosteronism. Hypokalemia and a suppressed PRA 
are the most useful clues to diagnosis. Confirmation 
of the diagnosis is established by demonstrating the 
autonomous, nonsuppressible plasma aldosterone 
after expansion of plasma volume. 

A second step is the differentiation between 
subsets of primary aldosteronism [essentially 
aldosterone-producing adenoma (65%) versus idio­
pathic hyperaldosteronism (30%)]. In aldosterone­
producing adenoma, aldosterone secretion is 
entirely autonomous whereas in idiopathic hyper­
aldosteronism there is some dependence on the 
renin-angiotensin system. A postural aldosterone re­
sponse test can therefore differentiate between these 
two conditions: plasma aldosterone 2-4h after 
adoption of an upright position is lower than the 
baseline value in aldosterone-producing adenoma 
and higher than the baseline value in idiopathic hy­
peraldosteronism (TUCK 1995; BLEVINS and WAND 
1992). Elevated levels of serum 18-hydroxycorticos­
terone and 24-h urinary 18-hydroxycortisol and 18-
oxocortisol point to an aldosterone-producing 
adenoma. Normal levels are present in idiopathic 
hyperaldosteronism. 

The third step is localizing the adenoma. Conn 
adenomas are usually small (mean size 1.6-1.8cm), 
although approximately 15%-20% are micronodules 
measuring less than 1 em (YOUNG et al. 1990). On CT 
they tend to be of low density on precontrast scans 
[0-10 Hounsfield units (HU)], and display only faint 
enhancement after intravenous injection of iodi­
nated contrast medium. The sensitivity of CT is 
58%-88% (KOROBKIN and FRANCIS 1995). The accu­
racy of MRI is similar to that of CT. On MRI, ad­
enomas are usually hypointense or isointense 
compared with liver on Tl-weighted images and 
isointense or slightly hyperintense on T2-weighted 
images. 

Iodine-131-6- p-iodomethyl-19-norcholesterol 
(NP-59) uptake (after dexamethasone suppression of 
the normal adrenal gland) can be useful in the local­
ization of (small) tumors and gives additional func­
tional information (SHAPIRO et al. 1990). Adrenal 
venous sampling for aldosterone should be per­
formed in cases of: (1) biochemically confirmed 
aldosterone-producing adenoma where CT and NP-
59 scan fail to visualize an adenoma, (2) bilateral 
adrenal nodules, and (3) equivocal cases (DOPPMAN 
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et al. 1992). Unilateral adrenalectomy is the treat­
ment of choice in aldosterone-producing adenoma, 
whereas medical treatment (spironolactone) is effec­
tive in most cases of idiopathic primary hyper­
aldosteronism (BLEVINS and WAND 1992). 

12.3.1.2 
Adrenal Adenoma Causing Cushing's Syndrome 
(Hypercortisolism) 

Cushing's syndrome results from excess production 
of glucocorticoids, which gives rise to the character­
istic clinical signs and symptoms. Central obesity, 
facial plethora, hypertension, hirsutism, and men­
strual disorders are common presenting symptoms. 
Important signs are the presence of purplish-reddish 
striae and a typical fat accumulation in the sup­
raclavicular and dorsocervical fat pads, which ex­
plains the well-known "buffalo hump." Functional 
adrenal adenomas account for 10%-20% of cases of 
Cushing's syndrome (ARON 1994). 

The demonstration ofhypercortisolism is the first 
step in the diagnosis. Hypercortisolism is suggested 
by positive screening tests (elevated urinary free cor­
tisol, an elevated evening cortisol value, or a cortisol 
level not suppressed after an overnight 1 mg dexam­
ethasone test) and is corroborated by the 2-day low­
dose dexamethasone test. The diagnosis is further 
confirmed by the demonstration oflow or undetect­
able levels of ACTH. 

Both CT and MRI permit the localization of 
adrenal adenomas. The size of these tumors gen­
erally ranges between 2.0 and 2.5 em. Adrenal ad­
enomas have a varying appearance on CT scans; they 
may be oflow or soft tissue attenuation and enhance 
after intravenous contrast medium administration. 
There is a poor correlation between the CT attenua­
tion value of these tumors and their functional sta­
tus. On MRI they are typically of low signal on 
Tl-weighted images and produce an intermediate to 
high signal on T2-weighted images. The contralateral 
gland is usually normal, but on rare occasions 
it will be atrophic secondary to decreased ACTH 
secretion. 

Adrenocortical carcinoma accounts for 10%-15% 
of cases of Cushing's syndrome. On CT the tumors 
generally exceed 6 em and are heterogeneous owing 
to necrosis and calcification. In some cases, however, 
the tumors are smaller and may have the typical ap­
pearance of benign homogeneous tumors with regu­
lar contours. The MRI appearance of carcinoma is 
nonspecific. Tumors are usually hypointense relative 
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to liver on Tl-weighted images, and hyperintense on 
T2-weighted images. 

Treatment is essentially surgical with appropriate 
hormonal substitution. 

12.3.1.3 
Nonhyperfunctioning Adrenal Adenoma 

Nonhyperfunctioning adrenal adenomas are the 
adrenal masses most frequently encountered as 
"incidentalomas"; in fact in nonselected series they 
represent 36%-94% of incidentally discovered adre­
nal masses (ABECASSIS et al. 1985). On CT benign 
nodules are characteristically round in shape and 
less than 3 em in diameter, with smooth borders and 
homogeneous internal architecture. Calcification, 
necrosis, and hemorrhage are uncommon. Typical 
attenuation values range from -10 to 30HU. 
Nonhyperfunctioning adenomas enhance only 
minimally after intravenous injection of contrast 
medium. 

The signal characteristics of nonhyperfunction­
ing adenomas are similar to those of the normal 
adrenal gland. They are typically hypointense on 
Tl-weighted images and isointense or slightly 
hyperintense on T2-weighted images. However, 
occasional atypical adenomas can be considerably 
hyperintense relative to liver on T2-weighted images. 

12.3.2 
Adrenocortical Carcinoma 

Adrenonocortical carcinoma is a rare tumor, with 
0.5-2 cases per million people per year. It is present 
in 8% of patients diagnosed as having Cushing's 
syndrome. The majority of patients are female (sex 
ratio 2.5: 1); the tumor occurs at all ages but with a 
bimodal age distribution, the first peak occurring 
before age 5 years and the second in the fourth to 
fifth decade (FLACK and CHROUSOS 1996). 

The most common clinical presentation is an en­
docrine syndrome, usually Cushing's syndrome with 
or without virilizing features. Virilization is present 
in 20%-30% of adults with functional adrenocortical 
carcinomas; it is the most common hormonal syn­
drome in pediatric cases (SANDRINI et al. 1997), 
causing heterosexual pseudoprecocious puberty in 
girls and pseudoprecocious puberty in boys. Symp­
toms of the adrenal mass or general malaise can 
disclose an adrenocortical carcinoma (LUTON et 
al. 1990). A high proportion of patients (50%-80%) 
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already have metastatic disease (lungs, liver, lymph 
nodes, bone) at the time of diagnosis (SCHTEINGART 
1992). A minority of cases are detected during evalu­
ation of an unrelated condition, as will be discussed 
in subsequent sections. 

Elevated levels of steroid precursors in 
serum (DHEAS, 17a-hydroxyprogesterone, 11-
deoxycortisol) and elevated 17-hydroxysteroid 
and/or ketosteroid levels in '24-h urine specimens 
represent biochemical clues to the diagnosis and 
are also important in follow-up. 

Adrenocortical carcinomas are of considerable 
size at the time of diagnosis (3-28 em, mean 12 em) 
(WEISS et al. 1989; CHAPUIS et al. 1995). CT charac­
teristics include heterogeneity (due to areas of 
necrosis) and heterogeneous enhancement after in­
travenous contrast administration (FISHMAN et al. 
1986; KOROBKIN and FRANCIS 1995; VAN ERKEL et al. 
1994). On MRI, adrenocortical carcinomas display 
heterogeneous signal intensity on both Tl- and 
T2-weighted images (LEE et al. 1994). MRI is supe­
rior to CT in the assessment of operability because of 
the possibility of multiplanar imaging. 

Fine-needle aspiration has a poor potency for dis­
tinguishing adrenal adenoma and adrenocortical 
carcinoma. A large number of mitoses is a specific 
but nonsensitive indicator of malignancy. Cytologic 
examination gives no information on capsular or 
venous invasion, which are the more reliable features 
of endocrine carcinomas (COPELAND 1983). 

Primary treatment is surgery and is advised in 
most patients, offering cure to a few and reducing 
tumor burden and symptoms of the endocrine syn­
drome in most. Adjunctive treatment with mitotane 
(op-DDD) controls the hormonal secretion in 75% 
of patients and causes tumor regression in 8%-20% 
of treated patients (LUTON et al. 1990; HOFFMAN and 
MATTOX 1972; BERTAGNA and ORTH 1981). No clear 
significant effect on survival has been shown to date. 
Potential side-effects are anorexia and nausea, a 
maculopapular exanthem, hepatotoxicity, and neu­
rologic disturbances. 

The prognosis is poor (median survival of 50% at 
1 year and 20% at 5 years). Favorable prognostic 
factors are a small tumor «Scm diameter) (stage I) 
and an isolated mass (stage II). Local or lymphatic 
spread (stage III) and metastases (state IV) worsen 
the prognosis (CHAPUIS et al. 1995). Children have 
been found to have a more favorable survival than 
adults (MENDONCA et al. 1995). 
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12.3.3 
Pheochromocytoma 

Pheochromocytomas are the most common tumors 
of the adrenal medulla in adults. They arise from 
chromaffin cells and secrete catecholamines. Pheo­
chromocytomas can arise anywhere in the auto­
nomic nervous system. However, 98% originate in 
the abdomen, predominantly (90%) in the adrenal 
medulla. The incidence of pheochromocytoma is 2-8 
cases per million per year (YOUNG 1997). Most pa­
tients present with continuous or episodic hyperten­
sion. This is frequently associated with headache 
(pounding and severe), palpitations (with or without 
tachycardia), and excessive perspiration (BRAVO and 
GIFFORD 1984). The "rule of lO's" (l0% bilateral, 
10% extra-adrenal, 10% malignant, 10% pediatric, 
10% nonsporadic) refers to less frequent pres­
entations of pheochromocytomas (MANGER and 
GIFFORD 1982). Nonsporadic pheochromocytomas 
include familial pheochromocytoma, MEN IIa 
and lIb, von Recklinghausen's disease, and von 
Hippel-Lindau syndrome. Hypertension is relatively 
refractory to medication. Approximately 10% of 
pheochromocytomas are malignant; the incidence 
of malignancy is higher in extra-adrenal masses and 
in tumors larger than 6cm in diameter. Malignancy 
can often be identified only by the presence of me­
tastases, i.e., histology is often insufficient for 
this purpose. 

The diagnosis is based on excessive catechola­
mine secretion (urinary catecholamines and me­
tabolites: vanillylmandelic acid and metanephrines). 
Falsely negative measurements can be obtained 
when the tumor is not continuously hormonally ac­
tive (10%). In such cases the test should be repeated 
when the patient becomes symptomatic. Plasma 
chromogranin A (storage vesicle protein release with 
catecholamines) is a sensitive marker (NOBELS et al. 
1997), though the test specificity is not optimal as 
this marker is elevated in (mild) renal insufficiency 
(YOUNG 1997; AARDAL et al. 1996). 

Imaging is used primarily to localize the tumor. 
CT accurately localizes these tumors, which are usu­
ally rather large (average Scm). Central areas with 
low attenuation values are present in at least 50% 
of cases (KOROBKIN and FRANCIS 1995). Rarely 
pheochromocytomas are completely cystic. Most tu­
mors enhance markedly after intravenous injection 
of contrast medium, a sign that can be particularly 
useful in the detection of extra-adrenal pheo­
chromocytomas. Occasionally use of a-adrenergic 
blockade is appropriate prior to intravenous injec-
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tion of iodinated ionic contrast medium in order to 
avoid precipitation of a hypertensive crisis. How­
ever, such blockade does not appear necessary when 
a nonionic contrast medium is employed. CT is 
very accurate in the detection of adrenal pheo­
chromocytoma, the reported sensitivity ranging 
from 93% to 100% (QUINT et al. 1987; see Chap. 4). 

On MRI most pheochromocytomas are hypo­
intense on Tl-weighted images and markedly 
hyperintense on T2-weighted images. There is some 
overlap with edematous or necrotic adrenal me­
tastases. The use of gadolinium is rarely necessary; 
pheochromocytomas enhance markedly following 
injection. In general, MRI has a higher specificity 
than CT owing to better tissue characterization. The 
sensitivity ofMRI also seems somewhat higher, espe­
cially for extra-adrenal tumors (LUCON et al. 1997; 
see Chap. 4). 

Radiolabeled metaiodobenzylguanidine (MIBG) 
accumulates in functional chromaffin tissue; this test 
is less sensitive than CT and MRI, but more specific. 
The test performance is especially helpful in the 
demonstration of extra-adrenal, recurrent, or meta­
static tumor. 

Pheochromocytoma is curable by surgical re­
moval of the tumor. Thorough pre- and peroperative 
monitoring and treatment are essential prerequisites 
to minimize the morbidity and mortality, especially 
since plasma volume is decreased prior to surgery 
and vascular tone might collapse after surgery. 

12.3.4 
Myelolipoma 

Myelolipoma is a benign nonsecreting tumor of 
mesenchymal origin which is often asymptomatic 
and represents 7%-15% of incidentally discovered 
adrenal masses. A large myelolipoma can cause 
symptoms through a mass effect or hemorrhage 
(SANDERS et al. 1995). 

These lesions have a typical appearance on CT 
because of the presence of fat with negative attenua­
tion numbers (KOROBKIN and FRANCIS 1995). Thin 
sections may be required to demonstrate small 
amounts of fat. MRI allows for a histologic diagnosis 
in typical myelolipomas. 

Treatment is required in selected cases only. 
Surgery can be indicated for large masses. 
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12.3.5 
Adrenal Metastases 

Extra-adrenal neoplasms known to metastasize fre­
quently to the adrenal(s) are lung, breast, colon, and 
kidney neoplasms and malignant melanoma. If an 
adrenal mass is detected during the staging of an 
extra-adrenal neoplasm, the nature of the adrenal 
mass is critical in the decision as to the appropriate 
treatment of the primary tumor when there is no 
evidence of other metastatic spread (GROSS and 
SHAPIRO 1993). 

Acute adrenal insufficiency is infrequent. The cor­
tisol response at the ACTH challenge test, however, 
is frequently (33%) subnormal (REDMAN et al. 1987). 
In many cases, CT allows an equivocal differen­
tiation between adrenal adenoma and adrenal me­
tastases (KOROBKIN and DUNNICK 1995). Metastases 
tend to be larger than adenomas, to be less well 
defined, to be of inhomogeneous density, and occa­
sionally to have a thick enhancing rim after intrave­
nous injection of contrast medium. 

On MRI metastases are typically hypointense 
compared to liver on Tl-weighted images and rela­
tively hyperintense on T2-weighted images. Some 
adrenal metastases are atypical and either isointense 
or hypointense relative to liver on T2-weighted im­
ages. MRI using chemical shift imaging enables dif­
ferentiation between typical fat-containing adrenal 
adenomas and the absence of fat in metastases (LEE 
et al. 1994). In equivocal cases, percutaneous biopsy 
of an adrenal mass is indicated (WELCH et al. 1994; 
SILVERMAN et al. 1993; KATZ and SHIRKHODA 1985). 

12.3.6 
Lymphoma 

Primary lymphomas arising in the adrenal gland are 
extremely rare, but secondary involvement of the 
adrenal gland is reported in 4%-25% of patients 
with lymphomas (PALING and WILLIAMSON 1983; 
HARRIS et al. 1989). Adrenal insufficiency is unusual, 
except in the presence of bilateral adrenal lymphoma. 

Neither CT nor MRI provides typical information 
on adrenal involvement by lymphoma. On T2-
weighted images, adrenal lymphoma has a 
modertely high signal intensity, similar to that of 
metastatic disease and adrenocortical carcinoma. 
Percutaneous biopsy or surgery may be required in 
selected patients. 

Tumor response to chemotherapy or radio­
therapy confirms the diagnosis. 
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12.4 
Adrenal Hemorrhage 

Adrenal hemorrhage deserves some attention be­
cause the diagnosis and differential diagnosis may 
be problematic. Hemorrhage usually originates in 
the adrenal medulla. Approximately 80% of adrenal 
hemorrhages are unilateral and most are right-sided. 
This is thought to be related to the direct drainage 
of the right adrenal vein into the inferior vena cava, 
which results in direct exposure to acute rises in 
central venous pressure. Adrenal hemorrhage may 
occur during severely debilitating disease, shock, 
trauma, and anticoagulation therapy. Many cases are 
clinically silent. Clinical symptoms related to adrenal 
hemorrhage include flank pain, nausea, and vomit­
ing. The most common findings at physical examina­
tion are fever and hypotension. 

Acute adrenal hemorrhage can be easily diag­
nosed by CT. It presents as a round or oval mass of 
1.5-3 cm in diameter with a high attenuation number 
(60-90 Hounsfield units) (KOROBKIN and FRANCIS 
1995). There is no enhancement after intravenous 
administration of contrast medium. The density of 
the masses and the size decreases with time. Some­
times an adrenal pseudocyst persists from a previous 
hemorrhage. MRI is indicated in situations where 
CT is equivocal. In the acute phase, intracellular 
deoxyhemoglobin typically causes signal loss on 
both Tl- and T2-weighted images. Subacutely, meth­
emoglobin causes bright signal intensity on Tl­
weighted images. Chronic adrenal hemorrhage often 
has a low signal intensity on Tl- and T2-weighted 
images owing to calcification and hemosiderin 
deposition. 

After detection, prompt steroid substitution 
therapy can be life-saving as adrenal hemorrhage 
frequently causes adrenal insufficiency (LING et al. 
1983; WOLVERSON and KANNEGIESSER 1984). 

12.5 
Granulomatous Disease 

Tuberculosis, histoplasmosis, and blastomycosis can 
occasionally present as an adrenal mass lesion, usu­
ally bilaterally but often asymmetrically. Clinical 
presentation and biochemical tests are usually suffi­
cient to establish the diagnosis. Adrenal insuffi­
ciency may occur. 

Neither CT nor MRI allows a tissue-specific diag­
nosis. The glands are usually enlarged and heteroge­
neous in density, and often show central low 
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attenuation representing caseous necrosis. Calcifica­
tion is variable and may be seen in the acute phase 
or during healing. CT -guided percutaneous biopsy 
may be indicated. 

12.6 
Adrenal Cyst 

Cystic lesions include endothelial-lined (45%) and 
epithelial-lined cysts, pseudocysts (from previous 
adrenal hemorrhage), and Echinococcus cyst. They 
occur more often in women than men and are unilat­
eral in more than 80% of cases. 

The cystic nature is easily demonstrated by ultra­
sonography, CT, or MRI. The cysts are of fluid 
echogenicity or density with a clearly defined margin 
and a thin wall on CT. On MRI they are usually 
markedly hypointense on Tl-weighted images and 
markedly hyperintense on T2-weighted images. The 
presence of proteinaceous fluid, infectious debris, or 
hemorrhage within a cyst can cause increased signal 
intensity on Tl-weighted images. Echinococcus se­
rology is essential in cases of voluminous, septated 
cysts. 

12.7 
Diagnostic Approach and Management 
of the Adrenal Incidentaloma 

It is estimated that an incidental adrenal mass of at 
least 1 cm is discovered in up to 4% of abdominal CT 
studies (LORIAUX and DAVID 1997). The number 
and size of these nodules increase with age, and they 
occur with increased frequency in obese diabetic pa­
tients and elderly women. The term "incidentaloma" 
has to be considered as a definition, not as a diagno­
sis. It refers to masses sharing the same modality of 
discovery (ANGELI et al. 1997). A more appropriate 
definition is a mass lesion of more than 1 cm in diam­
eter, discovered by radiologic examinations in the 
absence of symptoms or clinical signs of adrenal 
disease (YOUNG 1997). 

As benign adrenal masses are far more common 
than malignant masses, appropriate management is 
essential to avoid a "disease of modern technology" 
with unnecessarily thorough exploration or surgery 
(COPELAND 1983; CHIDIAC and ARON 1997). Yet 
there is no simple answer to the question of how 
clinically silent, incidental masses should be evalu­
ated. Some basic factors, however, to be integrated in 
an algorithm are described in Sect. 12.7.1. The pro-
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posed algorithm in Sect. 12.7.2 is subject to change in 
a time of fast evolution of imaging techniques, surgi­
cal techniques, and molecular biology. One can 
imagine that more experience with laparoscopic 
adrenalectomy could influence treatment decisions 
(GUAZZONI et al. 1994). Advances in molecular biol­
ogy as described by MARX (i.e., MHC class II expres­
sion in the majority of benign adenomas, but not in 
all carcinomas) could constitute a reason to reintro­
duce the biopsy technique for differentiating adrenal 
adenoma from carcinoma (MARX et al. 1996). 

12.7.1 
Factors To Be Integrated in the Algorithm 

12.7.1.1 
Function or Biochemical Activity 

A careful search for hormonal hypersecretion is 
a priority as the latter finding indicates the need 
for surgery independent of the nature of the mass 
and as some adrenocortical carcinomas are hormon­
ally active (COPELAND 1983). Indeed, hyperfunc­
tioning tumors are a surgical indication whereas 
incidential masses associated with hypofunction 
are only exceptionally surgical cases (LORIAUX 
and DAVID 1997). 

Clinical suspicion of Cushing's syndrome, viril­
ization, feminization, or mineralocorticoid and cat­
echolamine excess indicates a need for thorough 
investigation as described in the previous section. 

By definition clinical evidence of hormonally hy­
persecretion is virtually absent in incidentalomas. 
Even then screening tests to evaluate "true 
incidentalomas" are needed; these tests are summa­
rized in Table 12.3. 

Pheochromocytoma is extremely rare in the ab­
sence of symptoms and of hypertension. However, it 

Table 12.3. Biochemical screening in incidentaloma 

Urinary catecholamines (or metanephrines and VMA) and 
plasma chromogranin A 

Serum potassium (PRA and aldosterone in the event of 
hypokalemia) in hypertensive patients 

Urinary 24-h free cortisol excretion or cortisol level after 
1 mg dexamethasone overnight 

DHEAS, 17-ketosteroids in 24-h urine collection 
17a-hydroxyprogesterone (basal andlor ACTH-stimulated 

value) 
Cortisol (basal andlor ACTH-stimulated value) 

VMA, Vanillylmandelic acid; PRA, plasma renin activity; 
ACTH, adrenocorticotropic hormone. 
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is a potentially lethal disorder with an unpredictable 
course. Assessment of urinary catecholamines, 
vanillylmandelic acid, or metanephrines, as well as 
serum chromogranin A, is mandatory (Ross and 
ARON 1990; YOUNG 1997). 

Virtually all patients with hyperaldosteronism 
have hypertension at the time of diagnosis. In hyper­
tensive patients we propose assessment of serum 
potassium (in a salt-repleted state); if it is found to be 
decreased, plasma renin activity and aldosterone 
measurements are needed (Ross and ARON 1990). 

The ongoing debate about the definition, preva­
lence, morbidity, and natural history of the entity 
"preclinical" or "subclinical" Cushing's syndrome 
will influence the screening tests used to detect 
glycocorticoid hypersecretion (McLEOD et al. 1990; 
REINCKE et al. 1992; CHIDIAC and ARON 1997). Re­
cent evidence suggests that preclinical Cushing's 
syndrome can contribute to poor glycemic and blood 
pressure control (LEIBOWITZ et al. 1996) and can 
have negative effects on bone turnover and density 
(AMBROSI et al. 1995; OSELLA et al. 1997). This would 
indicate a need for a sensitive screening test. The 
1 mg overnight dexamethasone test (REINCKE et al. 
1992) should be performed and/or urinary free corti­
sol should be determined. 

To screen for hormonal precursors in adrenocor­
tical carcinoma, serum DHEAS, 17-hydroxysteroids 
and 17-ketosteroids in a 24-h urine specimen are 
determined (MANTERO et al. 1997). 

Since patients with congenital adrenal hyperplasia 
have a high incidence of adrenal tumors [82% in 
homozygous congenital hyperplasia, and 45% in 
heterozygous congenital adrenal hyperplasia due to 
21-hydroxylase deficiency (JARESCH et al. 1992)], a 
screening test for 17a-hydroxyprogesterone (basal 
level and/or ACTH-stimulated values) should be 
performed. 

12.7.1.2 
Presence or History of Extra-adrenal Malignancy 

The presence or history of extra-adrenal malignancy 
clearly influences diagnostic and treatment options. 
In the absence of other metastases, the nature of the 
adrenal mass determines the curability of the pri­
mary tumor. We propose two different algorithms, 
one for patients with a known (history of) extra­
adrenal malignancy, and the second for patients 
without an extra-adrenal malignancy. The workup 
and management of these patient is shown in Figs. 
12.1 and 12.2. 
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Fig. 12.1. Evaluation and management of patients with a 
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Fig. 12.2. Evaluation and management of patients with no 
history of primary extra-adrenal malignant tumor 

12.7.1.3 
Size of the Mass 

The size of the adrenal mass is important in predict­
ing its behavior. Because of the fast growth rate 
of adrenocortical carcinoma and metastases, these 
masses are small for less time. Small lesions are more 
likely to be benign. Large adrenal masses are more 
likely to be malignant. One series of masses with 
a diameter of more than 5 cm showed 15% to be 
adrenocortical carcinomas (KHAFAGI et al. 1991). 
There are two major problems in stipulating a size 
criterion for evaluation and/or surgery: (l) in indi­
vidual cases the utility of the size criterion is limited 
due to the considerable overlap in size between 
benign and malignant masses (ANGELI et al. 1997; 
KASPERLIK-ZALUSKA et al. 1997; BELLDEGRUN et al. 
1986); (2) at some point in their development adre­
nal adenocarcinomas must have been small and it is 
early in the course of development that surgical re-
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moval of the tumor could improve morbidity and 
mortality (CHAPUIS et al. 1995; KLOOS et al. 1995). 

A mass diameter of more than 6cm [for some 
authors 5cm (ANGELI et al. 1997; KHAFAGI et al. 
1991) or 4cm (ANGELI et al. 1997; KASPERLIK­
ZALUSKA et al. 1997; HERRERA et al. 1991)] is 
an indication for surgical removal of the mass 
(BOUILLON and OYEN 1997); smaller masses have 
to be evaluated for their composition. 

12.7.1.4 
Composition of the Mass 

Benign adrenal masses contain fat whereas the fat 
content of most adrenal metastases and adrenocorti­
cal carcinomas is too limited for detection at CT or 
MRI. Attenuation numbers of less than 10 HU are 
96% specific for a benign mass (sensitivity 85%) (LEE 
et al. 1991). According to KOROBKIN and FRANCIS 
(1995), masses with attenuation values of less than 
18 HU on nonenhanced scans are likely to be benign 
(specificity 100%, sensitivity 85%). At attenuation 
values of less than 10 HU the specificity was 100% 
and the sensitivity 68%. Much greater overlap is seen 
in attenuation values on enhanced CT. Recent work 
suggests that CT densitometry, performed on de­
layed images obtained 14-60 min after enhancement 
with intravenously injected contrast medium, may 
be useful in characterizing an adrenal mass as an 
adenoma (KOROBKIN 1995; KOROBKIN et al. 1996; 
BOLAND et al. 1997; SZOLAR and KANNERHUBER 
1997). 

Chemical shift MRI is equally suited to differenti­
ate between adenomas and other masses, and may 
even be more specific for this purpose. Chemical 
shift imaging relies on the fact that protons in water 
molecules recess at a slightly different rate to the 
protons in lipid molecules in a magnetic field. As a 
result, water and fat protons cycle in and out of 
phase with respect to one another. By selecting an 
appropriate TE, one can acquire an in- and out-of­
phase image. The signal intensity of a pixel on an in­
phase image is derived from the signal of water plus 
fat protons. On out-of-phase images, the signal in­
tensity is derived from the difference of the signal 
of water and fat protons. Therefore, adenomas lose 
signal intensity on out-of-phase images compared 
with in-phase images, whereas metastases remain 
unchanged (BOLAND and LEE 1995; OUTWATER et al. 
1995; TSUSHIMA et al. 1993; MITCHELL et al. 1992). 
The spleen has been shown to be the most reliable 
internal standard in assessing the degree of loss of 
signal intensity. Although a specificity of 100% has 
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been reported, there is some concern about the true 
specificity of this criterion (REINIG et al. 1994). Me­
tastases from hepatocellular carcinomas, renal cell 
carcinoma, and liposarcoma can also contain lipid, 
and even cases offat-containing adrenocortical car­
cinoma have been reported. However, in the latter 
cases, signal loss was heterogeneous. Conversely, it is 
probable that some functioning and nonfunctioning 
adenomas contain insufficient lipid to result in loss 
of signal on out-of-phase imaging. These cases 
would presumably be identified biochemically. 
Conventional spin-echo imaging and gadolinium­
enhanced MRI are not reliable either: considerable 
overlap in the characteristics of benign and malig­
nant masses limits the clinical applicability of these 
techniques in differentiating adenomatous from 
nonadenomatous masses. 

Some authors propose NP-59 scan as a less expen­
sive (KLOOS et al. 1995) examination than MRI. In 
the presence of normal biochemistry, a concordant 
NP-59 imaging pattern (uptake of NP-59 at the side 
of the mass) is diagnostic of a benign adenoma. A 
discordant NP-59 imaging pattern (low or absent 
NP-59 uptake at the side of the mass) is suggestive 
for malignancy (GROSS et al. 1994). Other authors 
prefer MRI because of the limited specificity of 
the NP-59 scan (some adrenocortical carcinomas 
present with NP-59 uptake). 

12.7.2 
Algorithm for Investigation of Incidentaloma 

12.7.2.1 
Algorithm for Patients with (a History of) 
a Primary Extra-adrenal Malignancy 

As described in Sect. 12.7.1.4, loss of signal intensity 
on out-of-phase images is typical of a benign adrenal 
adenoma. In this case surgical cure of the primary 
extra-adrenal tumor is possible. No loss of signal 
intensity on out-of-phase images makes a metastasis 
highly probable, and confirmation by biopsy will 
influence the tumor staging from NO to the presence 
of distant metastasis with the appropriate conse­
quences for treatment decisions. 

12.7.2.2 
Algorithm for Patients Without (a History of) 
a Primary Extra-adrenal Malignancy 

In patients without a primary extra-adrenal malig­
nancy (or any history thereof), characteristics of the 
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original CT scan indicate the further approach in 
two situations. First, hemorrhages, cysts, or myelo­
lipoma can be identified with fairly high certainty 
and need no further exploration (except for detection 
of adrenal insufficiency in cases of adrenal hemor­
rhage). Second, tumors with a diameter of 6cm or 
more and tumors with an irregular appearance on 
CT scan require surgical exploration. Here biochemi­
cal screening is limited to cortisol secretion and cat­
echolamine secretion to guide preoperative 
monitoring and treatment. 

In the majority of cases (homogeneous masses 
smaller than 6 cm in diameter) biochemical screen­
ing tests as summarized in Table 12.3 are performed 
first. Hyperfunction indicates the need for surgery 
independent of the nature of the mass and some 
biochemical clues can point to malignancy. The vast 
majority of incidentalomas are homogeneous 
masses smaller than 6cm in diameter, without evi­
dence of hypersecretion. A CT attenuation coeffi­
cient of 0 HU or less indicates a benign tumor. 
Masses with attenuation coefficients of more than 
o HU need further exploration with MRI using the 
chemical shift technique. Loss of signal on the out­
of-phase images indicates the presence of fat in a 
benign tumor. In these cases in which CT or MRI 
characteristics are compatible with a benign tumor 
with a high fat content (~OHU, loss of signal inten­
sity on out-of-phase images), follow-up with a CT 
scan after 6 and 12 months is proposed. In the ab­
sence of loss of signal intensity on the out-of phase 
images, the fat content of the tumor is low, malig­
nancy is probable, and surgery should be considered. 

Some authors prefer to use an iodocholesterol 
scan or an adrenal biopsy instead of MRI in the 
diagnostic approach. A concordant image on the 
iodocholesterolscan is typical for a benign adenoma 
whereas a discordant image is a sign of malignancy. 
A biopsy provides the only opportunity to obtain 
histologic proof but the inability to diagnose an 
adrenocortical carcinoma, the accuracy rate of ca. 
90% and the complication rate of ca. 10% are major 
drawbacks. 
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13.1 
Introduction 
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The adrenal gland is an important structure both 
anatomically and physiologically. To properly diag­
nose and treat adrenal disorders, one must have a 
thorough understanding of the anatomy, the normal 
physiology, and the pathophysiology of the gland. 
Adrenal tumors comprise an interesting spectrum of 
benign and malignant diseases. The most common 
tumors involving the adrenal gland are metastatic 
lesions to the adrenal. Management of these meta­
static lesions is dependent upon the primary disease 
entity. The major primary adrenal disorders dis­
cussed in this chapter will include: Cushing's syn­
drome, hyperaldosteronism, pheochromocytoma, 
an incidentally discovered adrenal mass, and adrenal 
cortical carcinoma. These tumors can present with a 
variability of clinical signs and symptoms which of­
ten overlap, making the differentiation on the basis 
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of symptoms and physical examination both difficult 
and unreliable. 

With the development of more sensitive bio­
chemical assays, and improved radiologic imaging 
techniques, the diagnosis, treatment, and surgical 
approach of adrenal disorders has improved. The 
appropriate management of a patient with an adre­
nal tumor requires an understanding of normal 
adrenal physiology, the functional nature of the 
endocrinopathy, potential perioperative complica­
tions, and a comprehensive understanding of the 
adrenal anatomy. 

13.2 
Anatomy of the Adrenal Gland 

The adrenal glands are paired organs located in the 
retroperitoneum adjacent to the upper pole of the 
kidneys. They are located within the perinephric fat 
surrounded by Gerota's fascia at the anterosuperior 
and medial aspects of the kidneys. The adult adrenal 
gland measures up to 5 cm in length, 3 cm in width, 
and 1 cm in thickness, and weighs about 5 g. The 
adrenal weight at birth, in contrast, is much larger 
because the adrenal cortex plays an important role 
in fetal embryogenesis and homeostasis (PEPE and 
ALBRECHT 1990). In addition, the newborn adrenal 
gland is susceptible to adrenal hemorrhage under 
stressful situations, particularly during birth. Fetal 
adrenal regression occurs rapidly during the first 6 
weeks oflife (SCOTT et al. 1990). 

Anatomically, the right adrenal gland is posi­
tioned above the kidney, lateral and posterior (ceph­
alad aspect) to the inferior vena cava. The anterior 
surface of the right adrenal is in immediate contact 
with the liver and lies slightly higher than the left 
adrenal gland. The anterior aspect of the right adre­
nal gland may therefore be approached via a retro­
peritoneal manner with cephalad traction of the liver 
within the peritoneal envelope. The left adrenal 
gland is in more direct contact with the kidney as it 
overlies its upper pole, the anterior surface and me-
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dial aspect of which are located posterior to the pan­
creas and splenic vessels. Special consideration must 
be given to removal of the left adrenal gland because 
of the intimate relationship with the left renal vascu­
lature. The anterior surface of the left adrenal gland 
may be exposed via a retroperitoneal approach and 
by retracting the spleen cephalad within the perito­
neal envelope. 

The inferior phrenic artery provides the main 
blood supply to the adrenals superiorly, with addi­
tional branches from the aorta laterally and the renal 
artery inferiorly (ANSON et al. 1947). The arteriole 
supply to the adrenals is more variable than the 
venous drainage. The primary venous drainage is 
usually via a common vein on the right which emp­
ties into the side wall of the inferior vena cava. This 
is a short and fragile vein that can be easily injured 
or disrupted during surgery, resulting in trouble­
some bleeding. The major left adrenal vein empties 
into the superior aspect of the left renal vein. This 
vein is generally located in between the inferior vena 
cava (medially) and the left gonadal vein (laterally), 
draining into the inferior aspect of the left renal vein. 
Inferior phrenic veins generally provide venous 
drainage of the adrenals superiorly. 

Although rare, congenital anomalies of the adre­
nal gland, including agenesis, presence of accessory 
adrenal tissue, and ectopia, can occur. If the kidney 
is absent or ectopic in location, the adrenal gland is 
generally found in its normal position. Even in the 
face of renal agenesis, it is rare to have unilateral 
absence of the adrenal gland. 

The adrenal cortex develops from a mesodermal 
and the medulla from an ectodermal origin. Histo­
logically, the adult adrenal cortex constitutes 90% 
of the gland and is divided into three anatomic 
and functionally distinct zones: zona glomerulosa 
(outer), zona fasciculata (middle), and zona re­
ticularis (inner). The zona glomerulosa is involved in 
aldosterone production, the zona fasciculata in glu­
cocorticoid synthesis, and the zona reticularis in 
sex hormone (androgens and estrogens) production. 
The centrally located adrenal medulla is involved in 
catecholamine (norepinephrine and epinephrine) 
production. 

13.3 
Cushing's Syndrome 

Cushing's syndrome comprises several disease enti­
ties that refer to the clinical presentation of excess 
corticosteroid production. This syndrome can be 
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produced by administration of glucocorticoids, or 
may result from a pathologic dysfunctional status. 
Harvey Cushing initially described a basophilic 
pituitary adenoma as the cause of the syndrome 
(CUSHING 1912). Adrenocortical hypersecretion 
can be classified as Cushing's disease (pituitary de­
pendent) or as Cushing's syndrome (pituitary inde­
pendent) including: adrenal tumors producing 
cortisol or ectopic tumors (benign or malignant) 
producing adrenocorticotrophic hormone (ACTH). 
The term Cushing's syndrome will be used to include 
both conditions for the remaining portion of the 
discussion. 

The etiology for Cushing's syndrome includes a 
pituitary tumor (70%), an adrenal adenoma (15%), 
adrenal carcinoma (5%), adrenal hyperplasia (5%), 
and ectopic ACTH production (5%) (GOLDFARB 
1993). In a series of over 100 patients with Cushing's 
syndrome, 75% had an elevated ACTH (ORTH and 
LIDDLE 1971). Of these patients with an elevated 
ACTH, 80% were pituitary dependent with either 
a micro adenoma (Cushing's disease) or a pituitary 
macroadenoma (Nelson's syndrome), while 20% 
demonstrated an ectopic source of ACTH (pituitary 
independent). In contrast to patients with Cushing's 
disease (pituitary dependent) with an elevated 
ACTH, those with an adrenal source (adenoma, car­
cinoma, hyperplasia) of Cushing's syndrome exhibit 
excess circulating cortisol and a suppressed circulat­
ing serum ACTH. 

Virtually all organ systems can be affected by 
Cushing's syndrome. The clinical presentation of 
this syndrome may be classic. Prominent clinical 
signs may include central obesity (with peripheral 
extremity muscle wasting), moon facies, the buffalo 
hump, hypertension, purple stria, acne, edema, 
increased bruising, and muscle weakness. Old pho­
tographs are sometimes helpful in documenting 
these physical changes. In women, amenorrhea and 
hirsutism may be present. Personality changes or 
psychiatric symptoms may also be present. Other 
problems from long-term cortisol excess may in­
clude infections and cardiovascular accident. 

Although the etiology of Cushing's syndrome 
(pituitary, adrenal, or ectopic) cannot be determined 
based on clinical presentation, those with an 
ectopic ACTH-producing tumor may appear sick, 
with cachexia, weight loss, or severe hypertension 
(BAGSHAWE 1960). Patients with pituitary or ectopic 
ACTH production may demonstrate signs of hyper­
pigmentation secondary to elevated melanocyte­
stimulating hormone (MSH), a breakdown product 
of ACTH. The majority of children less than 15 years 
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of age presenting with Cushing's syndrome have an 
adrenal neoplasm. Furthermore, patients with adre­
nal cortical carcinoma are more likely to demon­
strate virilization in the female and feminization in 
the male. 

The clinical suspicion of Cushing's syndrome is 
confirmed by the laboratory evaluation. The two 
basic steps in the evaluation of patients with this 
disease are: (l) establishing whether they have the 
syndrome, and (2) establishing the etiology. 

The diagnosis of Cushing's syndrome can be 
made by measuring serum and urinary (24-h) corti­
sol levels. First, a morning and afternoon serum 
cortisol level should be performed. Patients with 
Cushing's syndrome lose their normal diurnal varia­
tion. This can be confirmed by a 24-h urine free­
cortisol determination. In fact, the 24-h urinary 
excretion of cortisol has recently been shown to be 
the most direct and reliable test for cortisol hyper­
secretion (ORTH 1995). This test should provide a 
reliable diagnosis of Cushing's syndrome. 

Once the diagnosis has been established, serum 
ACTH measurement should be performed. This 
helps to determine the major subgroups (precise 
etiology) of Cushing's syndrome: those with a nor­
mal or elevated ACTH level suggestive of a pituitary 
or ectopic source, and those with a low level ofACTH 
suggestive of an adrenal source. One should suspect 
an ectopic source in patients with ACTH levels 
greater than twice normal. Ectopic ACTH-producing 
tumors include: oat cell carcinoma of the lung (most 
common), bronchial adenomas, pancreatic tumors, 
renal cell carcinomas, and carcinoid tumors. If the 
ACTH is low, an adrenal secreting tumor causing 
ACTH suppression should be suspected (LIBERTINO 
1988). 

Additional testing in patients suspected of having 
Cushing's syndrome may include the dexame­
thasone suppression test or the administration 
of corticosteroid synthesis inhibitors such as 
metyrapone (LIDDLE 1960). The overnight dexame­
thasone suppression test (low dose) requires admin­
istration of 1 mg of dexamethasone at midnight, 
followed by a cortisol measurement at 8 a.m. Failure 
to suppress serum cortisol with the low-dose 
dexamethasone test helps to establish the diagnosis 
of Cushing's syndrome. Once Cushing's syndrome is 
confirmed, a high-dose dexamethasone suppression 
test may be performed to differentiate between a 
pituitary-dependent and a pituitary-independent 
cause. Dexamethasone, 2 mg every 6 h for 2-3 days is 
given, and a serum cortisol level is measured. If 
the cortisol is suppressed by 50% or more, then 
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Cushing's disease (pituitary dependent) should be 
suspected. Lack of cortisol suppression with the 
high-dose test suggests either an adrenal source 
(adenoma or carcinoma) or an ectopic ACTH source 
(CHANDLER et al. 1987). In this situation; a serum 
ACTH level will identify the source. The high-dose 
dexamethasone suppression test may also help iden­
tify an ectopic ACTH source when there is complete 
resistance to the test. 

Although less commonly performed, the mety­
rapone test may help distinguish between the various 
forms of Cushing's syndrome. Metyrapone inhibits 
the l1~-hydroxylase enzyme in cortisol production, 
resulting in a decrease in cortisol production and 
causing an increase in ACTH production through a 
loss of the normal feedback mechanism. If Cushing's 
disease is present, an exaggerated response is seen 
with this test, while no effect is seen with adrenal 
tumors or with ectopic ACTH secretion (JUBIZ et al. 
1970). 

The development of computerized axial tomo­
graphy (CT) and magnetic resonance imaging 
(MRI) has led to the replacement of older radio­
graphic modalities such as intravenous pyelography, 
ultrasound, and adrenal arteriography or veno­
graphy. CT scan has become the primary radio­
graphic test of choice to evaluate for adrenal 
diseases. 

The initial radiologic study should be performed 
based on the level of ACTH. If the ACTH is elevated 
and Cushing's disease is suspected, CT or MRI of the 
brain, with specific interest in the sella turcica, 
should be performed (MITTY and YEH 1982). Be­
cause pituitary micro adenomas may be difficult to 
diagnose radiographically, various forms of CT or 
MRI have been employed to enhance the detection 
rate. High-resolution CT may be necessary to 
demonstrate pituitary tumors greater than 6 mm 
in diameter (TEASDALE et al. 1986). Recently, both 
enhanced and gadolinium-enhanced MRI have 
been employed to detect small pituitary lesions 
(KLIBLANSKI and ZERVAS 1991; HALL et al. 1994). 
Despite these modalities, however, approximately 
50% of pituitary micro adenomas may still be missed. 
Selective ACTH sampling of the inferior petrosal 
sinuses, with comparison to peripheral serum ACTH 
levels, may be useful to confirm the diagnosis in this 
situation (ZOVICHIAN et al. 1988). 

If the ACTH level is low, a pituitary source is 
unlikely, and a CT scan should be performed with 
specific attention to the adrenal glands. CT scan is 
considered the radiographic modality to evaluate for 
an adrenal tumor (ABRAMS et al. 1983). A functional 
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adenoma greater than 2 cm is generally easily 
visualized and may result in contralateral adrenal 
atrophy. Adrenal hyperplasia will usually produce 
bilateral symmetrical cortical thickening and can be 
demonstrated on CT scanning. Adrenal carcinomas 
are sometimes difficult to distinguish from adenoma 
except for their large size. Adrenal carcinomas are 
usually larger than 6 cm and may demonstrated non­
specific necrosis and/or calcification (BELLDEGRUN 
and DEKERNION 1989). Metastatic tumors to the 
adrenal glands may also produce this appearance 
and must always be considered. 

Alternatively, MRI may be employed to evaluated 
the adrenal gland. On T2-weighted images, adrenal 
adenomas are isointense whereas adrenal carcino­
mas appear hyperintense. MRI may also be em­
ployed to help evaluate anatomic detail and identify 
venous tumor thrombus involvement in patients 
with adrenal tumors (FIGUEROA et al. 1997). 

The treatment of Cushing's syndrome is depen­
dent on the etiology. In the case of a pituitary 
adenoma (Cushing's disease) the treatment is a 
trans sphenoidal resection of the tumor. This is a safe 
and effective form of therapy with cure rates of 85%-
90%, and low recurrence rates (LUDECKE 1991). Fol­
lowing trans sphenoidal therapy, some patients may 
demonstrate a temporary decrease in serum cortisol 
levels requiring supplementation and careful moni­
toring for a period of time. Irradiation therapy 
with approximately 4500cGy may be employed in 
patients failing trans sphenoidal surgery, salvaging 
50%-80% of patients (HALBERG and SHELINE 1987). 
Alternatively, total hypophysectomy may be consid­
ered in patients (adults past the reproductive years) 
not cured initially via trans sphenoidal surgery. 

Prior to the advent of trans sphenoidal surgery 
and irradiation therapy, bilateral adrenalectomy 
was the primary form of therapy for patients with 
Cushing's disease. Despite the fact that most patients 
respond to this therapy, adrenal insufficiency is 
problematic, with approximately 10% of patients 
developing Nelson's syndrome, a macro adenoma of 
the pituitary thought to result from the lack of in­
hibitory feedback mechanism and high ACTH levels 
(NELSON et al. 1958; MOORE et al. 1976). The tumor 
associated with Nelson's syndrome may be more 
aggressive, and less responsive to surgery or radio­
therapy, in which case irradiation is generally the 
treatment of choice (WILSON et al. 1980). Currently, 
bilateral adrenalectomy is a last resort and should 
be reserved for those patients with Cushing's 
disease who fail transsphenoidal surgery, irradiation 
therapy, and cortisol enzyme inhibitors. 
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The treatment of an adrenal adenoma is 
adrenalectomy. The surgical approach (see later dis­
cussion) is dictated by several variables including the 
size of the adrenal tumor. Small adrenal tumors can 
be treated through a dorsal or flank approach while 
larger tumors may be best approached through a 
transverse upper abdominal or thoracoabdominal 
(author's preference) incision. 

Corticosteroid supplementation is critical to the 
perioperative care of patients with Cushing's syn­
drome. The variable amount of contralateral adrenal 
cortex suppression may warrant perioperative moni­
toring and administration of corticosteroids with 
gradual tapering over a period of time (may be 
several months) following surgery. 

In the case of ectopic ACTH production, treat­
ment of the primary tumor may be performed. If 
this is prohibited, medical therapy with cortisol 
inhibition should be attempted using metyrapone, 
aminoglutethimide, or ketoconazole. This treatment 
may result in adrenal insufficiency and require corti­
sol and mineralocorticoid supplementation. 

13.4 
Primary Hyperaldosteronism 

Primary hyperaldosteronism (Conn's syndrome) 
was initially described by Conn and included the 
syndrome characterized by hypertension, hypo­
kalemia, hypernatremia, and metabolic alkalosis 
resulting from an aldosterone-secreting tumor of 
the zona glomerulosa (CONN 1955). Primary 
hyperaldosteronism is a relatively uncommon disor­
der and accounts for approximately 1 % of all cases of 
hypertension. The clinical manifestations of this syn­
drome result from the increased total body sodium 
content, and loss of total body potassium (FERRISS 
et al. 1978). Hypertension is the most common sign 
and is related to sodium retention. The metabolic 
alkalosis is secondary to the hypokalemia. Physical 
examination generally cannot distinguish hyperal­
dosteronism and essential hypertension. Most symp­
toms of primary hyperaldosteronism are related to 
potassium wasting; they include muscular weakness 
(most common), urinary frequency, polydipsia, 
paresthesias, visual disturbances, temporary paraly­
sis, cramps, and tetany. 

The etiology of primary hyperaldosteronism is a 
unilateral adenoma in 80% of patients, and bilateral 
micronodular hyperplasia in about 20% of patients 
(DONOHUE 1980). An adenoma is more common in 
younger patients and in women (NEVILLE and 
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O'HARE 1982). Adrenal cortical carcinomas rarely 
produce isolated Conn's syndrome without 
Cushing's syndrome, virilization, feminization, or a 
combination of these. 

The diagnosis of primary hyperaldosteronism 
should be suspected in patients who manifest typical 
signs and symptoms of the disease. Although 
hypokalemia is the hallmark of the disease, 20% of 
patients may have normal serum potassium levels 
(CONN 1967; BRAVO et al. 1983). Hypokalemia 
may be exaggerated when patients take diuretics 
or restrict their sodium intake. Importantly, plasma 
renin activity (PRA) is suppressed secondary to 
increase blood volume in patients with primary 
hyperaldosteronism. This is an important test to 
help distinguish between primary and secondary 
hyperaldosteronism. 

Secondary hyperald~steronism is found in pa­
tients with elevated PRA resulting from a physiologic 
adjustment to a contracted intravascular volume or 
a decrease in renal perfusion, leading to increased 
production of angiotensin II and subsequent in­
crease in serum aldosterone. The most common 
cause of secondary hyperaldosteronism is renovas­
cular hypertension. Secondary hyperaldosteronism 
is characterized by an increase in serum aldosterone 
and PRA. 

Serum potassium and PRA should be first per­
formed to screen patients suspected of hyperal­
dosteronism. If these screening tests suggest 
hyperaldosteronism, confirmatory tests should be 
performed. The two most reliable confirmatory tests 
are: (1) failure to suppress serum aldosterone during 
sodium loading (saline suppression test), and (2) 
failure to stimulate PRA even in the face of sodium 
depletion (negative lasix stimulation test). There­
fore, the diagnosis of primary hyperaldosteronism is 
confirmed when there is failure to suppress plasma 
aldosterone after saline loading (21 in 3 h) and failure 
ofPRA to be stimulated by salt and volume depletion 
(40 mg furosemide q 8 h, 10 mEq sodium diet for 24 h, 
and 2h of ambulation) (DONOHUE 1990). The diag­
nosis of primary hyperaldosteronism is made by 
identifying hypokalemia, high urinary and plasma 
aldosterone levels following sodium repletion, and 
suppressed PRA (despite sodium restriction) in 
hypertensive patients. 

Once the diagnosis of primary hyperaldos­
teronism is confirmed, radiographic evaluation is 
performed to determine the etiology, i.e., either uni­
lateral adenoma or bilateral adrenal hyperplasia. CT 
has evolved as the most accurate method to localize 
the site of an adrenal adenoma. Refinements in tech-
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nology have allowed accurate visualization of small 
(1 cm) adenomas of the adrenal gland. 'MRI of small 
adrenal lesions has not been found to be as clinically 
useful (NEWHOUSE 1990). If CT scanning is unable to 
identify the adrenal lesion, localization with adrenal 
vein aldosterone sampling should be performed. 
Patients with primary hyperaldosteronism will 
demonstrate an elevated ipsilateral aldosterone 
concentration (involved gland) with contralateral 
suppression (normal gland) (GEISINGER et al. 1983). 
If a solitary, unilateral adrenal mass is unequivocally 
identified on CT scanning in a patient with bio­
chemically proven primary hyperaldosteronism, 
then surgery is clearly indicated and further testing 
with adrenal vein sampling can be avoided. 

Primary hyperaldosteronism due to adrenal 
adenoma is a surgical disease. Prior to surgery it 
is important that patients undergo several weeks 
of adequate hypertensive control and correction of 
any metabolic abnormalities. Spironolactone, ad­
ministered preoperatively, is helpful to correct the 
hypokalemia. 

Once the patient has been appropriately managed 
preoperatively, unilateral adrenalectomy should be 
performed. Generally, these adrenal adenomas are 
small and can be surgically approached via an ipsi­
lateral extraperitoneal approach, using either a pos­
terior or a flank incision. Results are encouraging 
with this disease and hypertension is either cured or 
improved in more than 90% of patients surgically 
treated for an adrenal adenoma. 

Patients with primary hyperaldosteronism sec­
ondary to bilateral hyperplasia should be treated 
with medical therapy employing spironolactone. 

13.5 
Pheochromocytoma 

Pheochromocytoma is an uncommon, but very in­
teresting tumor with signs and symptoms directly 
related to the biochemical hypersecretion of cat­
echolamines. Although pheochromocytomas are the 
causative factor of hypertension in less than 1 % of 
the hypertensive population, early and accurate de­
tection is critical for cure and to prevent the poten­
tiallethal effects of the tumor, specifically malignant 
hypertension, cardiac arrhythmias, congestive heart 
failure, myocardial infarction, cerebral vascular 
accidents, and hemorrhage. 

Pheochromocytomas arise in cells of neural crest 
origin and can be identified anywhere along the dis­
tribution of chromaffin tissue laid down during fetal 
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development. The largest accumulation of chromaf­
fin tissue includes the adrenal medulla, the periaortic 
sympathetic chain ganglia, and the organ of 
Zuckerkandl at the origin of the inferior mesentery 
artery. Ectopic pheochromocytomas have been 
described in the bladder, vagina, ovaries, testes, 
spleen, and carotid bodies (LIBERTINO 1988). The 
majority of pheochromocytomas (90%) are located 
between the diaphragm and the pelvic floor; 
10% are found in the mediastinum or the skull. 
Most pheochromocytomas (90%) are sporadic 
(nonfamilial), approximately 90% of which involve a 
single adrenal gland. Pheochromocytomas are com­
monly referred to as the "10% tumor" because 10% 
are familial, 10% are extra-adrenal, 10% are bilateral, 
and 10% are malignant (HuME 1960). In children, 
they are often referred to as the 30% tumor; approxi­
mately 30% are familial, bilateral, and extra-adrenal 
(STACKPOLE et al. 1963). 

Norepinephrine and epinephrine are catechola­
mines synthesized from the amino acid tyrosine. The 
enzyme phenylethylamine N-methyltransferase con­
verts norepinephrine to epinephrine, a property 
almost exclusive of the adrenal medulla. Although 
85% of normal adrenal' catecholamine secretion is 
epinephrine, most pheochromocytomas secrete 
primarily norepinephrine. If a pheochromocytoma 
is found to be predominantly epinephrine secreting, 
it is invariably located within the adrenal. A pure 
epinephrine-secreting pheochromocytoma is rare 
and may be difficult to diagnose because hyperten­
sion is usually minimal in this instance. 

The clinical manifestations of pheochromo­
cytomas are a result of the physiologic effects of the 
type and amount of catecholamine secretion by the 
tumor, primarily norepinephrine and epinephrine 
and less commonly dopamine and seritonin. The 
clinical symptoms of a pheochromocytoma are 
related to epinephrine secretion, while the clinical 
signs are related to norepinephrine secretion. Hy­
pertension is the most common sign of the disease 
(VAN HEERDEN et al. 1982); 10% of patients, how­
ever, are normotensive. Half of these patients 
demonstrate paroxysmal hypertension while 50% 
have sustained hypertension. Nearly all patients 
have headaches, palpitations, and excessive sweat­
ing. Other symptoms may include chronic fatigue, 
anxiety, pallor, flushing, nausea, tremor, chest pain, 
shortness of breath, and abdominal cramps. Other 
clues to the disease include a sudden elevation of 
blood pressure during initiation of anesthesia or 
during pregnancy. Symptoms precipitated with mic­
turition suggest a pheochromocytoma of the blad-
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der. A pheochromocytoma should also be suspected 
when the administration of various drugs such as 
morphine or methyldopa stimulates a hypertensive 
crisis. 

The diagnosis of a pheochromocytoma is made 
biochemically. Elevated levels of catecholamines or 
their metabolic bypro ducts can be demonstrated in 
the serum or urine in over 95% of patients (BRAVO 
1991). The best screening test for pheochromocy­
tomas is urinary measurements of vanillylmandelic 
acid (VMA), metanephrines, and free catechola­
mines. Of these, urinary measurement of the urinary 
metanephrines is probably the most optimal because 
it is most stable and less affected by stress 
(HENGSTMANN 1985). Approximately 95% of pa­
tients with a pheochromocytoma will have elevated 
urinary levels of one of these substances. In addition, 
serum catecholamine measurements, a sensitive test 
for pheochromocytoma, should also be performed. 
Only rarely are the concentrations of plasma and 
urinary catecholamines not elevated in a patient with 
a pheochromocytoma; such instances are primarily 
seen when the patient is normotensive at the time of 
the evaluation. In this situation, a high index of sus­
picion and repeat sampling in the face of hyperten­
sion are indicated and may resolve the dilemma. 
Furthermore, the use of imaging studies [MRI 
or iodine-131 metaiodobenzylguanidine (MIBG)] 
may be helpful with the diagnosis. Today, provoca­
tive tests with histamine, glucagon, or phentolamine 
are only rarely employed (DOLAN and CAREY 
1989). 

Some patients with essential hypertension, dem­
onstrating signs and symptoms of pheochromocy­
toma, have slightly elevated levels of catecholamines. 
This is probably a result of a neurogenic component 
to their hypertension. The clonidine suppression test 
may help differentiate these two groups (BRAVO et al. 
1981). Patients with essential hypertension at rest 
will demonstrate a fall in plasma norepinephrine and 
epinephrine as clonidine inhibits centrally mediated 
adrenergic influences (BRAVO 1991). Patients with 
pheochromocytoma, however, do not demonstrate a 
fall in the catecholamine levels following a clonidine 
suppression test. 

Pheochromocytomas may be associated with 
other familial syndromes or neuroectodermal dis­
eases. Pheochromocytomas can occur in the multiple 
endocrine neoplasia (MEN) II syndrome which in­
cludes medullary carcinoma of the thyroid, parathy­
roid adenomas, and pheochromocytoma (SIPPLE 
1961). Neuroectodermal diseases associated with 
pheochromocytomas include von Recklinghausen's 
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disease (neurofibromatosis), Sturge-Weber disease, 
and von Hippel-Lindau disease. 

Once the diagnosis of pheochromocytoma is 
made, the location of the tumor must be established. 
Abdominal CT scanning will detect more than 90% 
of adrenally located tumors (THOMAS et al. 1980). 
MRI may also be helpful in diagnosing and localizing 
pheochromocytomas; a classic high signal intensity 
is seen on T2-weighted images (GLAZER et al. 1986). 
In addition, sagittal and coronal views with MRI 
can provide excellent anatomic information. 
Some investigators now feel that MRI should be 
the initial radiographic procedure in patients with 
the biochemical findings of a pheochromocytoma 
(VAUGHAN 1997). 

Although CT and MRI scanning have greatly im­
proved the localization of a pheochromocytoma, 
multiple, recurrent, metastatic, and occult tumors 
may be very difficult to diagnose. MIBG may be help­
ful in these situations. MIBG it is an analogue of 
guanethidine and is taken up by adrenergic granules 
and the adrenal medulla (SHAPIRO et al. 1985). This 
test has an overall sensitivity of 87%, with a specific­
ity of 99%, and may actually be more sensitive 
than CT or MRI in identifying small extra-adrenal 
tumors. 

The treatment of a pheochromocytoma is by 
surgical extirpation. Critical to a successful outcome 
is appropriate perioperative preparation. Careful 
preoperative management facilitates treatment for 
both the surgeon and the anesthesiologist, while 
maintaining the safety of the patient. Preoperative 
pharmacological management may also help prevent 
the potential cardiovascular complications associ­
ated with this disease. Most pheochromocytomas se­
crete norepinephrine, and an a-adrenergic blocker 
such as phenoxybenzamine (dibenzyline) may help 
control the hypertension. p-Blockers may help pre­
vent arrhythmias and permit a reduction in the 
amount of a-blocker used to control the hyperten­
sion. To prevent rebound hypertension a P-blocker 
should only be administered when a-blockade has 
been firmly established. 

Patients with malignant pheochromocytomas, or 
those with tumors resistant to a-blockade, may be 
treated with a-methyltyrosine. This drug, which 
inhibits tyrosine hydroxylation, the rate-limiting 
step for catecholamine synthesis, helps reduces cat­
echolamine excess and may be valuable in malignant 
or refractory cases of pheochromocytoma. Adminis­
tration of this medication, however, does carry some 
adverse side-effects including extrapyramidal signs, 
crystalluria, diarrhea, sedation, and anxiety. 
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Intravascular volume status is another important 
perioperative consideration. Patients with pheo­
chromocytomas may be severely volume depleted 
secondary to chronic a-stimulation. Vigorous intra­
venous hydration may be required in these patients 
to raise the intravascular volume and accommodate 
the expanded vascular response produced by a­
blockade. Close intraoperative monitoring is critical 
in these patients and should include a central venous 
catheter, a Swan-Ganz catheter, and an arterial line. 
Care must also be taken with induction of anesthesia; 
blood pressure must be controlled and arrhythmias 
avoided. Postoperative hypotension should be 
carefully monitored and treated with vigorous in­
travenous hydration. 

The appropriate surgical approach to a pheo­
chromocytoma must allow for intraoperative 
abdominal exploration and evaluation of the sympa­
thetic chain. This can be performed through a 
midline or transabdominal chevron incision, or an 
ipsilateral thoracoabdominal incision (authors' 
preference). 

13.6 
Incidental Adrenal Mass 

With the increasing use of modern imaging modali­
ties (abdominal ultrasound, CT, and MRI) incidental 
adrenal masses ('incidentalomas') are discovered 
more commonly (BELLDEGRUN et al. 1986). These 
adrenal masses are found during the evaluation of 
an unrelated disease, seen in 1 % of asymptomatic 
patients undergoing CT scans (COPELAND 1983; 
Ross and ARON 1990). 

Little controversy exists when an incidental adre­
nal mass of 5 cm or larger is discovered or when an 
incidental adrenal mass is found to be functional. 
Solid adrenal masses greater than 5 cm should be 
surgically removed. This is based on the finding that 
adrenal masses greater than 6 cm in size are usually 
adrenal malignancies (BELLDEGRUN et al. 1986). In a 
review of six series, Belldegrun and associates found 
that 105 of 114 adrenocortical carcinomas were more 
than 6 cm in size. It has also been shown that CT 
scanning may underestimate the size of an adrenal 
mass; therefore a solid adrenal tumor of more than 
5 cm in size should be considered malignant and be 
surgically removed (VAUGHAN 1997). 

All patients found to have a solid adrenal mass 
should undergo a biochemical (endocrine) evalua­
tion. The endocrine workup should include urinary 
cortisol and metanephrines, as well as serum 
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catecholamines, potassium, aldosterone, cortisol, 
ACTH, estrogen, testosterone, dehydroepiandro­
sterone sulfate (DHEAS), and pregnenolone (Ross 
and ARON 1990). If any biochemical abnormality 
is identified, the adrenal lesion should be surgically 
removed. 

Controversy arises in the management of an inci­
dentally discovered solid adrenal tumor less than 
5 cm in size and functionally inactive. Some advocate 
MRI in this situation (VAUGHAN 1997). It has been 
suggested that adrenal adenomas display little 
change in intensity from Tl- to T2-weighted images. 
They are generally hypointense or isointense relative 
to the liver or spleen on Tl-weighted images and 
slightly hyperintense or isointense related to hepatic 
or splenic tissue on T2-weighted images. In contrast, 
adrenal cortical carcinomas have a higher (>0.8) sig­
nal intensity change between Tl- and T2-weighted 
images. They are hypointense to the liver and spleen 
on Tl-weighted images and hyperintense on T2-
weighted images (VAUGHAN 1997). Additionally, 
fine-needle adrenal biopsy under ultrasound or CT 
guidance may aid in the diagnosis of a small, non­
functional adrenal lesion. In one large series, signifi­
cant histology material was obtained in over 96% 
of patients, and was 85% accurate in differentiating 
benign and malignant tumors (TIKKAKOSKI et al. 
1991). Care must be taken in this situation as an 
accurate pathologic diagnosis may be extremely dif­
ficult and requires an experienced pathologist. 

Another management approach to a solid, non­
functional adrenal mass less than 5 cm in diameter is 
to carefully follow the lesion with serial CT scans and 
biochemical evaluations at 3- or 6-month intervals. 
During follow-up, any evidence of tumor growth or 
development of functional activity is observed, then 
adrenalectomy is clearly indicated. Overall, good 
clinical judgment and flexibility are key components 
to the management of the incidentally discovered 
adrenal mass. 

13.7 
Adrenocortical Carcinoma 

Primary adrenocortical carcinoma is a rare tumor 
that generally carries a poor prognosis (LUTON et al. 
1990). The incidence is estimated at one case in over 
1.7 million of the population and accounts for ap­
proximately 0.02% of all cancers (BRENNAN 1987). 
Although adrenocortical carcinoma can occur in 
patients at any age, the mean age of patients is in 
the fourth decade. Adrenocortical carcinomas can be 
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classified according to their biochemical (functional) 
secretion of various hormones. Luton and associates 
found that nearly 80% of adrenal tumors are bio­
chemically functional; this is a higher incidence than 
previously reported, thought to be a result of more 
sensitive assays (LUTON et al. 1990). 

Patients with adrenocortical carcinoma may 
present with abdominal or flank pain, fatigue, or 
other constitutional symptoms. Clinically functional 
tumors may induce paraneoplastic symptoms in­
cluding most commonly. Cushing's syndrome (50%) 
and virilization (10%-20%), while aldosterone­
producing tumors (2%) are rarely seen without 
concomitant glucocorticoid or sex hormone produc­
tion (BARZILAY and PAZIANOS 1989). Clinical signs 
and symptoms of sex steroid production in males are 
more subtle than in females because these are usu­
ally virilizing tumors. It is more common for women 
with adrenocortical carcinomas to have a virilizing 
tumor than it is for men to have a feminizing tumor. 
In children, adrenocortical carcinoma is the most 
common cause of Cushing's syndrome. 

The diagnostic assessment of an adrenocortical 
carcinoma includes the proper biochemical and 
radiographic evaluation. Biochemical assessment 
should include the evaluation of Cushing's syn­
drome (serum cortisol and ACTH, and urinary 
17-hydroxycorticosteroids), a virilizing syndrome 
(serum aridrogens and urinary 17-ketosteroids), a 
feminizing syndrome (serum estrogens and urinary 
17-ketosteroids), and hyperaldosteronism (serum 
aldosterone, potassium, and PRA). 

The radiologic test of choice is an abdominal CT 
scan. This will assess the tumor size (usually greater 
than 5 cm), tumor consistency (solid, inhomo­
geneous), the presence of calcification, and any 
potential contiguous organ involvement (DUNNICK 
et al. 1982). MRI demonstrates a characteristic 
high intensity signal on T2-weighted images and 
may be important to determine the presence of 
venous tumor thrombus involvement (FIGUEROA 
et al. 1997). Arteriography generally provides little 
additional information and is less commonly 
performed. 

Adrenal carcinomas are generally radio- and 
chemoresistant tumors. The primary form of 
therapy is surgical extirpation. Adrenocortical carci­
nomas tend to be larger, vascular tumors that may 
involve contiguous organs. The most common 
sites of metastases include the lung, liver, and 
lymph nodes (RICHIE and GITTES 1980). Optimal 
surgical exposure and visualization are critical 
when planning the operative approach. An anterior 
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transabdominal chevron or ipsilateral thoracoab­
dominal incision (authors' preference) are the 
optimal surgical approaches. Postoperative steroid 
replacement may be necessary for hypercortisol­
producing tumors. 

Despite en bloc resection, even in patients without 
evidence of metastatic disease, the 5-year survival 
rate for adrenocortical carcinoma is only 50% with 
complete resection and 35% overall (POMMIER and 
BRENNAN 1992). This has generated efforts to pro­
vide an effective form of adjuvant therapy. Patients 
with extra-adrenal local spread, or with metastatic 
adrenocortical carcinoma may benefit from adjuvant 
chemotherapy using o,p'-DDD (mitotane) as an 
adrenolytic agent. This DDT derivative has been 
shown to induce a tumor response in 35% of patients 
in a review of 500 reported cases (WOOTEN and KING 
1993). Unfortunately, these responses do not appear 
to improve survival. Furthermore, this is a toxic 
agent that results in adrenal insufficiency requiring 
cortisol and mineralocorticoid replacement. . 

13.8 
Surgical Approaches to the 
Adrenal Gland 

There are numerous surgical approaches to the adre­
nal gland. Each case must be individualized. The 
ideal surgical approach depends on several variables 
including the underlying etiology of the adrenal 
tumor, the size of the tumor, the potential for con­
tiguous organ or venous tumor involvement, the 
patient's body habitus, and possibly most impor­
tantly, the surgeon's experience and personal prefer­
ence. Critical to the successful treatment outcome in 
patients with adrenal disorders is maintenance of a 
proper surgical technique. Adequate operative expo­
sure and visualization along with early and careful 
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vascular control are important. Malignant tumors 
should be excised with adequate surgical margins in 
an en bloc technique. The surgeon should anticipate 
and be prepared to remove any involved contiguous 
organs (kidney, pancreas, spleen, or colon) when the 
need arises. The surgeon must be committed to these 
principles and to the patient to provide the best sur­
gical and clinical outcome. 

Prior to surgical extirpation, all patients with 
adrenal diseases must be carefully evaluated and 
treated for metabolic and hormonal imbalances. 
This may include the administration of various 
medications (cortisone and a-blockers), as well as 
proper intravenous hydration. Team work and co­
operation with an experienced anesthesiologist and 
critical care team will help optimize the clinical 
outcome in these difficult patients and minimize 
perioperative morbidity and mortality. 

13.8.1 
Posterior (Dorsal) Approach 

The posterior or dorsal approach provides an 
extra peritoneal route to the adrenal glands. This sur­
gical approach is generally reserved for small, unilat­
eral or bilateral adrenal tumors confined to the 
adrenal gland. Patient recovery is quick with mini­
mal morbidity and postoperative pain. Limitations 
of the dorsal approach include a smaller operative 
field with the inability to evaluate an extra-adrenal 
process. 

With the patient in the prone position, rolled tow­
els are placed beneath the hips and rib cage. The 
table may be flexed to widen the intercostal space 
and provide further exposure (Fig. 13.1). The suit­
able rib is chosen (either the 11th or 12th) and a 
subperiosteal rib resection is performed (Fig. 13.2). 
The rib is removed as proximal to its articulation 

-t-
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Fig. 13.1 A,B. The patient is placed in the prone position and the table flexed. [From Glenn JF (1991) Adrenal surgery. In: Glenn 
JF (ed) Urologic surgery, 4th edn. Harper & Row, New York, pp 1-22, Fig. 1-17] 
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(medial) as possible to facilitate exposure. Further­
more, to ensure adequate exposure the costover­
tebral ligament should be incised by medial 
palpation on the superior surface of the rib adjacent 
to the vertebral body. The key is to stay on the supe­
rior and dorsal aspect of the rib and to divide the 
ligamentous attachments with either heavy scissors 
or diathermy. 

The periosteum is then incised and the pleura 
mobilized superiorly. Superior traction on the dia­
phragm and pleura, and medial retraction on the 

Fig. 13.2 A,B. The incision is made over the lIth or 12th rib. 
Note that the rib is removed in a subperiosteal manner. 
[From Glenn JF (1991) Adrenal surgery. In: Glenn JF (ed) 
Urologic surgery, 4th edn. Harper & Row, New York, pp 1-22, 
Fig. 1-18] 
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paraspinous muscle group, exposes the adrenal 
gland and the cephalad portion of the kidney. It is 
important to mobilize the adrenal and kidney in a 
caudal direction without entering Gerota's fascia. 
Caudal and lateral retraction of the kidney will allow 
separation of the right adrenal from the liver and 
diaphragm superiorly, and from the cava medially 
(Fig. 13.3). Similarly, this retraction allows separa­
tion of the left adrenal from the diaphragm and pan­
creas on the left side. Deaver retractors are helpful 
with medial retraction while a Harrington retractor 
aids in the superior retraction of the diaphragm, 
liver, and pancreas. A dedicated effort should be 
made not to excessively manipulate the adrenal 
gland. A meticulous dissection employing vascular 
clips or suture ligatures is critical in maintaining 
hemostasis (Fig. 13.4). 

Control of the prominent left and right adrenal 
veins as they enter the renal vein on the left and 
inferior vena cava on the right, respectively, may be 
the most difficult portion of the dissection and 
marks the terminal portion of the dissection. Control 
of prominent adrenal veins should be performed 
with silk ligatures and then secured with hemoclips. 
Care should be taken to achieve enough length to 
double ligate this structure if possible. 

To close the incision, the retracted muscles are 
allowed to return to their original position and the 
lumbodorsal fascia reapproximated. If the pleural 
cavity has been entered, it should be closed in two 
layers with a continuous suture. Air in the pleural 
space is evacuated with the use of a small catheter; 

Fig. 13.3. With the dorsal approach, 
the adrenal is exposed carefully by 
caudal and lateral retraction of the ip­
silateral kidney. The adrenal and kid­
ney should not be separated initially. 
The dissection should be initiated at 
the superior and medial attachments 
of the adrenal. [From Donohue JP 
(1988) Diagnosis and management 
of adrenal tumor. In: Skinner DG, 
Lieskovsky G (eds) Diagnosis and 
management of genitourinary cancer. 
Saunders, Philadelphia, pp 372-389, 
Fig. 21-10] 
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with the lung field inflated under positive pressure, 
the air is evacuated and the catheter is removed. 
Generally, a chest tube is not required. A chest radio­
graph should be performed in the recovery room to 
exclude a pneumothroax. 

13.8.2 
Flank or Supracostal Approach 

The flank approach is an appropriate retroperitoneal 
route to the ipsilateral adrenal gland for a small, 
unilateral disorder. Owing to the familiarity of the 
incision, it is the most common approach to the 
adrenal gland for small tumors. We caution against 
a subcostal incision, which may be too low to safely 
access the ipsilateral adrenal gland. An 11th rib re­
section is generally suitable for this incision and may 
result in entry into the pleural cavity. It should be 
emphasized that entry into the pleural cavity should 
not prohibit the appropriate surgical approach 
which maintains best access to the adrenal. 

The patient is placed in the lateral position with 
the back close to the edge of the operating side of the 
table (Fig. 13.5). The superior iliac crest should be 
positioned over the break of the table. The bottom 
leg is flexed 90° with the top leg straight to maintain 
the distance between the superior iliac crest and the 
12th rib. A pillow is placed between the knees and a 
pad placed under the axilla to prevent compression 
of the axillary nerves and vessels. The ipsilateral arm 
is placed in a position that is horizontal to the floor 
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Fig. 13.4. The technique of control­
ling small vessels with the use of vas­
cular hemoclips. The dorsal approach 
with inherent limitations of space and 
wound depth make the use of small 
vascular clips a practical method of 
securing hemostasis. It is best to 
avoid excessive manipulation of the 
adrenal gland. [From Donohue JP 
(1988) Diagnosis and management 
of adrenal tumor. In: Skinner DG, 
Lieskovsky G (eds) Diagnosis and 
management of genitourinary cancer. 
Saunders, Philadelphia, pp 372-389, 
Fig. 21-11] 

Fig. 13.5. Proper patient positioning for the flank approach. 
[From Novick AC, Streem SB (1992) Surgery of the kidney. 
In: Walsh PC, Retick AB, Stamey TA, Vaughan ED (eds) 
Cambell's urology, 6th edn. Saunders, Philadelphia, pp 2413-
2500, Fig. 65-6] 

with slight internal rotation at the shoulder. The arm 
is best supported by a well-padded airplane. After all 
pressure points are padded the patient is secured 
with wide cloth tape (3 inch) at the shoulder and 
superior iliac crest. 

The flank incision is made directly over the appro­
priate rib, extending from the lateral aspect of the 
sacrospinalis muscle to the lateral aspect of the rec­
tus abdominus muscle. The latissimus dorsi (lateral) 
and external oblique muscles are divided and the 
periosteum over the rib is incised (Fig. 13.6). The 
periosteal elevator is used to elevate the periosteum 
off the rib anteriorly, and the intercostal muscle 
fibers superiorly and inferiorly. The intercostal 
muscle fibers should be dissected off the rib in the 
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Fig. 13.6. The flank muscles in the posterior portion of the 
incision are divided to expose the rib. [From Novick AC, 
Streem SB (1992) Surgery of the kidney. In: Walsh PC, Retick 
AB, StameyTA, Vaughan ED (eds) Cambell's urology, 6th edn. 
Saunders, Philadelphia, pp 2413-2500, Fig. 65-8] 
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Fig. 13.7. The periosteum is dissected off the rib using the 
Doyen periosteal elevator. [From Novick AC, Streem SB 
(1992) Surgery ofthe kidney. In: Walsh PC, Retick AB, Stamey 
TA, Vaughan ED (eds) Cambell's urology, 6th edn. Saunders, 
Philadelphia, pp 2413-2500, Fig. 65-10] 

direction of their fibers (inferior-posterior and 
superior-anterior). Mobilization of the posterior 
periosteum off the rib is completed with a Doyen 
periosteal elevator (Fig. 13.7). The rib is transected as 
far posterior as possible with a guillotine resector 
(Fig. 13.8). 

Care must be taken to avoid entry into the pleura. 
The pleura should be reflected superiorly by dividing 
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Fig. 13.8. The rib is resected, exposing the pleura and dia­
phragm in the posterior part of the wound. [From Novick AC, 
Streem SB (1992) Surgery of the kidney. In: Walsh PC, Retick 
AB, Stamey TA, Vaughan ED (eds), Cambell's urology, 6th 
edn. Saunders, Philadelphia, pp 2413-2500, Fig. 65-11] 

Fig. 13.9. The anterior abdominal muscles are incised. Note 
that the peritoneum is reflected medially. [From Novick AC, 
Streem SB (1992) Surgery of the kidney. In: Walsh PC, Retick 
AB, StameyTA, Vaughan ED (eds) Cambell's urology, 6th edn. 
Saunders, Philadelphia, pp 2413-2500, Fig. 65-12] 

the fascial attachments to the diaphragm. Next, the 
lateral peritoneum is swept off the posterior aspect 
of the transversalis fascia. This is easily performed if 
in the appropriate plane. Next the anterior portion of 
the incision is completed by dividing the external 
and internal oblique and the transversus muscles 
with diathermy (Fig. 13.9). Note that the intercostal 
neurovascular bundle, which courses between the 
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internal oblique and the transversus muscles, should 
be identified and preserved if possible. 

A Finochietto retractor (authors' preference) is 
then placed over moistened gauze sponges to main­
tain exposure. No pressure is applied to the skin 
edges, which should be rolled outward. Slight caudal 
and lateral traction of the kidney provides exposure 
to the superior and medial attachments of the adre­
nal gland. On the right, the liver (located within the 
peritoneum) is retracted off the anterior aspect of the 
adrenal gland. Because the kidney is useful for infe­
rior retraction, the superior dissection should be 
performed first in a lateral to medial direction. Vas­
cular control is performed with either silk ligatures 
or hemoclips (authors' preference). Care must be 
taken to identify the lateral aspect of the inferior 
vena cava as the dissection is carried more medially 
on the right. Release of the superior attachments 
provides better exposure to the medial aspect of the 
adrenal and the inferior vena cava. The medial as­
pect of the dissection is performed with vascular 
control of the main arterial and venous supply to the 
adrenal gland. Attention to surgical detail allows 
control of the short right adrenal vein as it drains 
into the inferior vena cava. The inferior attachments 
to the kidney are dissected last and the adrenal gland 
is removed. 

On the left, caudal and lateral traction of the kid­
ney will expose the splenorenal ligament, which 
should be divided. This allows mobilization of the 
peritoneum (along with the pancreas and spleen), 
which is then retracted superiorly off the adrenal. 
Again, dissection is first performed in a lateral to 
medial direction along the superior aspect of the 
left adrenal gland. Care must be taken along the 
superior-medial aspect of the left adrenal; prominent 
phrenic venous drainage may be encountered and 
must be carefully controlled. Finally, once the medial 
attachments are controlled, the inferior dissection 
is performed. This includes the prominent inferior 
adrenal vein draining into the left renal vein. Once 
the inferior attachments have been dissected, the 
adrenal gland is removed. 

The surgical bed is then inspected for hemostasis 
and irrigated with sterile water. In addition, inspec­
tion should be made of the diaphragm and pleura. If 
entry into the pleura is made, it can be closed with 
the use of a catheter (previously described) or if 
larger, may be treated with a chest tube overnight. 
The flank incision is then closed in two layers with a 
running internal and interrupted external (external 
oblique fascia) fashion. 
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13.8.3 
Transabdominal Approach 

The transabdominal approach provides simulta­
neous access to both adrenals and allows for a thor­
ough exploration of the abdomen. Furthermore, it 
provides exposure and visualization for large, vascu­
lar adrenal carcinomas that may involve contiguous 
organs. The anterior approach may be performed 
through a midline or a chevron incision. It is the 
authors' belief that the chevron incision provides 
better exposure in the epigastrium and access simul­
taneously to both adrenals than does the midline 
approach. 

The chevron incision extends from the tips of the 
12th rib and transverses 1-2cm below the costal 
margins (Fig. 13.10). To expose the right adrenal 
gland, the avascular line of Toldt (lateral to the right 
colon) and hepatic flexure of the ascending colon are 
incised. The mesenteric attachments to the cecum 
and small bowel may then be incised up to the 
ligament of Treitz. The stomach and duodenum 
are then drawn medially after development of the 

/ 

Fig. 13.10. Bilateral anterior subcostal transperitoneal inci­
sion (chevron). [From Novick AC, Streem SB (1992) Surgery 
of the kidney. In: Walsh PC, Retick AB, Stamey TA, Vaughan 
ED (eds), Cambell's urology, 6th edn. Saunders, Philadelphia, 
pp 2413-2500, Fig. 65-17] 
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Kocker maneuver. These maneuvers allow superior 
traction on the liver, medial retraction of the ascend­
ing colon and small bowel, and visualization of the 
adrenal gland. Once exposed, the adrenal can be re­
moved with minimal manual pressure on the tumor 
itself. 

An incision in the peritoneum is made directly 
over the inferior vena cava allows mobilization of the 
inferior vena cava. Gentle, caudal retraction on the 
kidney and medial retraction of the inferior vena 
cava provide access to the right adrenal gland and 
control of the prominent right adrenal vein. The 
right adrenal artery transverses to the adrenal poste­
rior to the vena cava and can also be controlled. After 
the medial attachments have been dissected, the 
superior dissection is performed. The liver is lifted 
off the adrenal and the small vessels arising from 
the inferior phrenic blood supply are secured. The 
terminal step should again be the removal of the 
adrenal from the kidney (inferior attachments). Silk 
ligatures and/or hemoclips are used to maintain 
vascular control and hemostasis throughout the 
procedure. 

Exposure to the left adrenal gland is made by in­
cising the posterior peritoneum (lateral to the left 
colon) along the avascular line of Toldt up to the 
splenocolic ligament, which is also incised. This al­
lows medial retraction of the descending colon. The 
plane between the pancreas and the spleen anteriorly 
and the adrenal posteriorly is then developed. The 
pancreas and the duodenum can then be mobilized 
and reflected medially and in a cephalad direction, 
providing exposure to the left adrenal. Ideally, the 
left renal vein should be identified early in the dissec­
tion and the prominent adrenal vein ligated as it 
enters the superior aspect of the renal vein. The 
superior attachments and the inferior phrenic 
vessels are then controlled with dissection directed 
from lateral to medial. Again, with the exception 
of the previously ligated left adrenal vein, the 
inferior attachments of the adrenal to the kidney are 
dissected last. 

Following removal of the tumor, careful inspec­
tion is made to ensure hemostasis and to exclude 
injury to surrounding organs. The surgical bed is 
irrigated with sterile water. Drains are generally not 
necessary. The wound is closed in two layers; a run­
ning suture is used for the transversalis and poste­
rior rectus sheath, while the anterior rectus sheath is 
closed with interrupted nonabsorbable suture incor­
porating the external oblique. 
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13.8.4 
Thoracoabdominal Approach 

The thoracoabdominal incision is the authors' pre­
ferred approach to large adenomas, adrenal carcino­
mas, and pheochromocytomas. We strongly believe 
that this incision provides the best exposure and vi­
sualization possible. The thoracoabdominal incision 
provides a versatile approach to the retroperitoneum 
solely, or it can be combined with an intra­
abdominal approach for extensive tumors or in com­
plicated cases. The thoracoabdominal approach al­
lows evaluation of the intra-abdominal contents 
along with inspection of the contralateral adrenal 
gland. Furthermore, this approach provides the ideal 
means to gain early vascular control of a tumor and 
allows for a safe en bloc dissection. This is critical, 
particularly in large tumors with extensive collateral 
vessels or those tumors with venous tumor thrombus 
involvement. We believe there are no absolute 
contraindications to this approach and routinely per­
form this incision for many indications, including 
radical nephrectomy, nephroureterectomy, all retro­
peritoneal tumors, retroperitoneal node dissections 
for testicular tumors, and ileoureteral substitutions. 

Patient positioning is critical, and attention to de­
tail facilitates all phases of the operation (Fig. 13.11). 
The patient should be positioned on the ipsilateral 
side of the operating table with the break of the table 
located immediately above the iliac crest. The con­
tralateralleg (lower) is flexed 90° at the knee, and the 
hip is flexed about 30°. The ipsilateral shoulder is 
then torqued approximately 30° off the horizontal 
and brought across the chest to be placed in an ad­
justable arm rest. The authors prefer to use a padded 
airplane arm rest which provides an ideal position­
ing of the ipsilateral arm without pressure or stretch 
to the axillary structures. The contralateral arm is 
extended on an arm board ensuring avoidance of 
hyperextension of the limb. The pelvis remains 
nearly supine or slightly rotated 10° off the horizon­
tal plane. A rolled sheet is placed longitudinally un­
der the ipsilateral back, ensuring avoidance of any 
pressure on the buttocks. A similar roll is positioned 
under the contralateral abdomen to help secure the 
position. The table is then fully hyperextended and 
the patient secured with wide (3-inch) adhesive tape 
at the shoulder, hip, and leg. The table is tilted in the 
Trendelenburg position until the abdomen is in the 
horizontal plane. The ipsilateral leg remains ex­
tended (straight) along the lateral edge of the table, 
supported by a pillow behind the knee. All pressure 
points are padded. 
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Fig. 13.11. Patient positioning for a right thoracoabdominal 
incision. Note that the patient's right side is adjacent to the 
ipsilateral edge of the operating table. [From Skinner DG, 
Lieskovsky G, Pritchett TR (1988) Technique of radical 
nephrectomy. In: Skinner DG, Lieskovsky G (eds) Diagnosis 
and management of genitourinary cancer. Saunders, Philadel­
phia, pp 684-693, Fig. 48-1) 

Generally, an incision is made along the ninth rib. 
The size and location of the tumor, possible contigu­
ous organ involvement, and the body habitus of the 
patient may otherwise dictate a higher or lower 
rib incision. The incision begins at the midaxillary 
line and extends across the costochondral junction 
to the epigastrium in a transverse nature. The inci­
sion is then directed inferiorly as either a midline 
or a paramedian incision. For very large tumors 
or bilateral tumors, aT-shaped incision may be 
employed, extending the horizontal portion of 
the epigastric incision across to the contralateral 
costochondral junction and then dropping an ipsi­
lateral paramedian or midline extension inferiorly. 
This approach may also be employed when a vena 
caval tumor thrombus is associated with an adrenal 
tumor requiring vascular control of the vena cava 
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above the diaphragm or at the level of the right 
atrium (FIGUEROA et al. 1997). 

The authors prefer a rib resection to an intercostal 
incision. Careful comparison of these two techniques 
reveals no difference in degree of pain or postopera­
tive requirements for analgesics; rib resection is 
quicker, is easier to close, and provides a wider expo­
sure without fracturing adjacent ribs. The subcuta­
neous tissues and muscles overlying the rib and 
periosteum are incised using diathermy, and a 
subperiosteal rib resection is performed in the 
standard fashion. 

The anterior rectus fascia is incised, the rectus 
muscle retracted laterally, and the rectus muscle 
transected in the epigastrium with control of the epi­
gastric vessels. Lateral retraction of the muscle pre­
vents denervation of the rectus muscle with resultant 
diastasis and weakness of the abdominal wall. 

The costochondral junction is then divided with 
heavy scissors after carefully and bluntly passing 
a Mayo scissors under the cartilage. Care must be 
taken to ensure that the abdominal peritoneum has 
been swept off the transversalis fascia posteriorly. 
This is an important step in order to identify the 
plane between the muscle and fascia of the abdomi­
nal wall (anteriorly) and the peritoneum (posteri­
orly), and in fact is the hallmark of an exclusively 
retroperitoneal dissection without entering the peri­
toneal cavity. An exclusively retroperitoneal dissec­
tion is appropriate for smaller, less complicated 
adrenal tumors. Development of the plane between 
the anterior surface of Gerota' s fascia and the colonic 
mesentery and parietal peritoneum with large or 
vascular tumors may lead to considerable venous 
bleeding if the arterial supply is not first controlled. 
Therefore, when performing an adrenalectomy for 
large, vascular tumors, it is preferable to enter the 
peritoneum after dividing the costochondral junc­
tion to gain early vascular control. When the perito­
neum is opened widely, the pleura is incised and the 
diaphragm divided in the direction of its fibers. It is 
helpful to first dissect the peritoneum off the dia­
phragm posteriorly before dividing the latter. This 
maneuver facilitates later mobilization of the liver 
for right-sided and of the spleen for left-sided 
tumors. A self-retaining Finochietto retractor is 
positioned, with the costochondral junction placed 
through the holes in the blades of the retractor and 
secured with towel clamps. 

In the case of large tumors with extensive collat­
eral blood supply, attention is then directed toward 
maximizing exposure and providing for early vascu­
lar control. For right-sided tumors, the cecum is first 



184 

mobilized from the right lower quadrant by incising 
along the avascular line of Toldt and dividing the 
peritoneal attachments to the small bowel mesentery 
medially up to the ligament of Treitz (Fig. 13.12). 
When an ipsilateral nephrectomy is required along 
with an adrenalectomy, mobilization of the ascend­
ing colon overlying the tumor -is deferred until the 
arterial supply is first secured. As the small bowel is 
elevated, the retroperitoneal aspects of the duode­
num come into view and should be elevated off the 
great vessels along with the pancreas as the dissec­
tion continues to the ligament of Treitz (Kocker ma­
neuver). At this point, exposure and visualization of 
the aorta and inferior vena cava are ideal and pro­
vide safe and early vascular control of the adrenal 
tumor and kidney if necessary. Following the medial 
dissection and vascular control, dissection of the 
tumor should continue, employing an en bloc 
technique with adequate surgical margins. 

If the primary right adrenal tumor is small and 
does not appear to invade the mesentery of the co­
lon, an adrenalectomy can be performed entirely via 

Fig. 13.12. Access to the right adrenal. The cecum and ascend­
ing colon are mobilized along the avascular line of Toldt. The 
peritoneal attachments to the small bowel are mobilized. This 
allows the duodenum and pancreas to be elevated off the ret­
roperitoneal area and exposure to the great vessels. [From 
Skinner DG, Lieskovsky G, Pritchett TR (1988) Technique of 
radical nephrectomy. In: Skinner DG, Lieskovsky G (eds) Di­
agnosis and management of genitourinary cancer. Saunders, 
Philadelphia, pp 684-693, Fig. 48-2] 

J.P. Stein and D.G. Skinner 

a retroperitoneal approach. The advantage of the 
retroperitoneal dissection is the lack of subsequent 
adhesions and prevention of possible small bowel 
obstruction. In addition, an ileus is less problematic 
with earlier postoperative return of bowel function. 

For small left -sided adrenal tumors, a retroperito­
neal approach can also be employed by incising the 
transversalis fascia at the junction of the peritoneum 
and Gerota's fascia laterally (Fig. 13.13). This allows 
the descending colon and its mesentery to be swept 
off the anterior surface of Gerota's fascia medially. 
The inferior mesenteric vein is identified and traced 
to its junction with the splenic vein in order to iden­
tify the superior mesenteric artery. The left renal 
vein passes immediately caudal to the origin of this 
artery. The prominent left adrenal vein can be iden­
tified and secured as it drains into the superior as­
pect of the left renal vein. 

Large or vascular left-sided adrenal tumors are 
best approached via an intraperitoneal route. The 
duodenum can be mobilized medially near the liga­
ment of Treitz, with intraperitoneal identification of 

Fig. 13.13. For small, left-sided tumors the transversalis fascia 
can be divided in the groove between the descending colon 
and the anterior surface of Gerota's fascia, allowing the de­
scending colon and its envelope of peritoneum to be swept 
medially off the anterior surface of Gerota's fascia. [From 
Skinner DG, Lieskovsky G, Pritchett TR (1988) Technique of 
radical nephrectomy. In: Skinner DG, Lieskovsky G (eds) Di­
agnosis and management of genitourinary cancer. Saunders, 
Philadelphia, pp 684-693, Fig. 48-4] 
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the inferior mesenteric vein (laterally). In some 
cases, ligating and dividing the inferior mesenteric 
vein provides valuable additional exposure. This 
approach again allows early and safe control of the 
blood supply to the adrenal tumor. Following the 
medial dissection and vascular control, dissection of 
the tumor should continue as previously described. 

Once the tumor has been removed, careful inspec­
tion should be made to ensure all bleeding is con­
trolled. Retroperitoneal drains are not necessary. A 
No. 22 chest tube is routinely inserted. The dia­
phragm is closed with a running size 0 absorbable 
suture in two layers. Closure of the remainder of the 
incision is performed by figure-of-eight, through­
and-through, nonabsorbable sutures, securing all 
muscular layers of the chest and abdomen in one 
layer. Care should be taken to ensure that the knots 
are inverted, particularly in thin individuals. Medi­
ally, the diaphragm must be incorporated in several 
of the closing sutures to ensure separation of the 
pleural and abdominal or retroperitoneal cavities. 
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14.1 
Introduction 

Retroperitoneal masses are considered as a single 
diagnostic and therapeutic complex because of 
the similarity of their clinical manifestations. These 
masses include different well-defined pathologic 
entities that can be benign or neoplastic. In this 
chapter, we will focus primarily on the retroperito­
neal neoplastic lesions and will briefly discuss the 
possible benign lesions that should to be considered 
in the differential diagnosis. 

The commonest presenting feature in a child with 
a retroperitoneal tumor is an abdominal mass. Of 
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all the children presenting with an abdominal mass, 
one-third have a retroperitoneal mass. Of the retro­
peritoneal masses, 40% are cystic or hydronephrotic 
renal lesions (BELL 1938; SCANLAN 1959). Because of 
the different nature of a retroperitoneal mass, the 
child requires specific, precise, and if possible mini­
mally invasive investigations. If an abdominal or 
retroperitoneal mass is suspected, it is important to 
localize the tumor precisely. The newer imag­
ing modalities, including ultrasound, nuclear 
isotoped scan, computed tomography (CT), mag­
netic resonance imaging (MRI), and positron emis­
sion tomography (PET), allow fast and precise 
localization of the tumor in most cases. Except when 
fever or acute symptoms are present, a complete and 
accurate diagnostic workup is important prior to 
treatment. 

14.1.1 
Incidence 

The incidence of malignancy in children is low, 
approximately 12/100000 children. Nonetheless, it is 
the second most frequent cause of child mortality 
behind accidents. 

Of all malignancies in children, 15%-20% are uro­
logic. These tumors are: nephroblastoma (Wilms) 
(6%), neuroblastoma of the retroperitoneum or the 
adrenal gland (5.5%), rhabdomyosarcoma of the 
bladder, prostate, the paratesticular soft tissue, and 
the retroperitoneum (5%), testicular tumors (1%), 
and tumors that secondarily invade genitourinary 
organs (leukemia and malignant lymphoma) «1 %). 
Even less common are pheochromocytoma and 
carcinoma of the medulla of the adrenal gland. 

14.1.2 
Diagnosis 

In examining a child with an abdominal mass, the 
clinician should try to differentiate an intraperito-
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neal from a retroperitoneal mass. Intraperitoneal 
masses, such as hepatomegaly and splenomegaly, 
usually can be easily distinguished by palpation, and 
may also be detected during a routine prenatal or 
postnatal ultrasound examination. Indeed, most 
tumors are not symptomatic and are detected during 
a routine physical examination. Ultrasound then 
serves to confirm the clinical suspicion and facilitate 
the exact localization of the tumor. 

Knowledge of the differential diagnosis is of 
major importance; not only the clinical findings and 
the radiographic appearance but also the age of the 
child and whether tumors are unilateral or bilateral 
will assist in reaching the correct diagnosis. Blood 
studies and urinalysis will also be helpful and are of 
importance for tumor staging. 

More precise localization and staging of the 
tumor can be achieved by means of CT, MRI, or 
PET (see Chap. 4). These imaging techniques are 
available at most major medical centers and have 
largely rendered intravenous pyelography (IVP) 
obsolete. 

14.2 
Renal Masses 

14.2.1 
Multicystic Dysplastic Kidney (Type II Potter) 

Synonym: Potter II (nongenetic) 

14.2.1.1 
Classification 

In Potter IIa the kidney appears as a "bunch of 
grapes" with little stroma between the cysts 
(Fig. 14.1a). In Potter lIb the kidney has very small 
cysts and the stroma predominates ("solid cystic 
dysplasia"). 

14.2.1.2 
Clinical Features 

The multicystic kidney is the most common renal 
mass in the newborn period. It is believed that the 
original process begins by the 8th week in utero. The 
disease is more common on the left side and is 
slightly more common in males. Unless there has 
been a prenatal diagnosis, these children have no 
symptoms. Ultrasound will usually demonstrate 
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multiple cystic areas without apparent connections 
and of different sizes, with no evidence of renal 
parenchyma (Fig. 14.1b). 

14.2.1.3 
Diagnostic Workup and Staging 

With the routine use of prenatal ultrasound, the 
overall frequency of diagnosis has increased. The 
mean age at the time of diagnosis is around the 28th 
week of gestation. If ultrasound cannot clearly 
differentiate between cysts (multicystic kidney) and 
hydronephrosis (ureteropelvic junction (UPJ) 
obstruction, a postnatal nuclear renal scan (dimer­
captosuccinic acid) will help to make the diagnosis. 
A multicystic kidney has minimal or no function and 
complete nonfunction in a hydronephrosis is very 
rare. 

It is also important to investigate the contralateral 
kidney as there is a higher incidence of contralateral 
abnormalities, especially UPJ obstruction, reflux, 
and obstructive megaureter. 

14.2.1.4 
Treatment and Prognosis 

Treatment is still controversial and includes nephre­
ctomy or observation. As previously stated, a renal 
scan will have demonstrated minimal or no function, 
and the general rule states that these kidneys can be 
ignored unless the volume of the kidney is increased 
significantly (PATHAK and WILLIAMS 1964). If an 
underlying malignancy, such as congenital meso­
blastic nephroma or a Wilms' tumor, is not com­
pletely ruled out, more detailed imaging studies (CT 
scan or MRI) are the diagnostic tools of choice. 

There have been several case reports in the litera­
ture of patients who developed cancers in previously 
unrecognized multicystic kidneys (BARRETT and 
WINELAND 1980; BURGLER and HAURI 1983; BIRKEN 
et al. 1985; NAKADA et al. 1985). However, these were 
case reports and one can argue over whether the 
correct diagnosis of multicystic kidney was made in 
the first place. Recently, a larger series of 120 patients 
was described by N OE et al. If it is accepted that there 
is a 1% chance of Wilms' tumor and a 5% incidence 
of nodular renal blastema, one would have to per­
form 2000 nephrectomies for multicystic kidney dis­
ease to prevent one Wilms' tumor (NOE et al. 1989). 

Although many clinicians recommend periodic 
ultrasound studies until the kidney involutes, this 
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leaves dysplastic renal tissue which may still be at 
risk of malignancy. Ultrasound is not a good diag­
nostic tool to follow these patients because most kid­
neys shrink and lose cyst fluid, leaving the dysplastic 
kidney in the center, which is frequently not well 
visualized (COLODNY 1995; MINEVICH et al. 1997). 

Another concern is the development of hyper ten­
sion in children with multicystic kidney disease. 
GORDON et al. (1988) have described in a review 
article that there is no proof that the incidence of 
hypertension is higher in children with a retained 
multicystic dysplastic kidney. Surgical exploration is 
indicated if the diagnosis becomes equivocal at any 
point or should concerns exist regarding compliance 
with follow-up (Minevich et al. 1997). 

14.2.2 
Autosomal Recessive Polycystic Kidney Disease 
(Type I Potter) 

Synonyms: Potter I (genetic form) or (previously) 
polycystic kidney 

This form of polycystic kidney disease is better 
known as the "infantile" form of renal cystic disease. 
The incidence is extremely low, 1: 40 000 live births 

Fig. 14.1. a Ultrasound image of both kidneys in a l-year-old 
boy with a history of abnormal right kidney on fetal ultra­
sound. The images show a normal-appearing left kidney and a 
right multicystic dysplstic kidney. b Macroscopic appearance 
after surgical removal of a multicystic kidney in another 
patient 

(ZERRES et al. 1996). The disease is autosomal reces­
sive and has perinatal, neonatal, infantile, and 
juvenile forms. The expression and severity of the 
disease vary markedly. In severe cases, there may be 
biliary ectasia and periportal fibrosis. In infants in 
whom the disease is evident at birth, there will be 
respiratory failure due to pulmonary hypoplasia and 
prenatal oliguria. The prognosis depends on the age 
at presentation, but the overall survival rate is very 
low. 

14.2.2.1 
Staging 

In the absence of prenatal detection by ultrasound, 
the first sign of disease is the bilateral enormous 
flank masses. Oliguria and increased serum creati­
nine are typical findings in severe cases, but they are 
not specific. Ultrasound examination will demon­
strate increased medullary echogenicity and it might 
even be possible to detect small cysts. If the diagnosis 
remains in doubt, however, a CT scan or MRI will 
help to establish the diagnosis because of the higher 
sensitivity of these imaging modalities to inhomo­
geneity. On an IVP, the difference between a 
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multicystic kidney and polycystic kidneys is that 
mild forms of autosomal recessive polycystic kidney 
disease show functioning kidneys with typical radial 
streaking (nephrogram). A liver biopsy will also con­
firm the diagnosis by demonstrating biliary ectasia 
and periportal fibrosis. 

74.2.2.2 
Treatment 

There is no effective treatment of autosomal reces­
sive polycystic kidney disease. In mild forms, salt 
losing may be present and its replacement is of im­
portance. The multiorgan involvement of kidney, 
liver, and lung (pulmonary hypoplasia) may be 
treated symptomatically but none of these children 
will survive the complications of their disease. 

14.2.3 
Polycystic Kidney (Type III Potter) 

Synonyms: Potter III (genetic form) - auto­
somal dominant; "adult" type of polycystic kidney 
disease 

This autosomal dominant form of polycystic 
kidney disease is far more frequent than the reces­
sive form and accounts for 10% of all the patients in 
Europe and the United States who are receiving 
chronic hemodialysis (European Dialysis and Trans­
plant Association, 1978). The gene responsible for 
this disease has been localized on chromosome 16 
(BREUNING et al. 1986). The disease affects both kid­
neys and can be recognized at birth. However, before 
the era of ultrasound, most patients were diagnosed 
late, when they became symptomatic between the 
age of 30 and 50 years. If neonates are symptomatic 
with the disease, the degree of significant respiratory 
distress and renal failure will predict the prognosis of 
these children. There will most often be no effect on 
the renal function before the age of 40 years. Other 
organs, such as liver, pancreas, spleen, and lungs 
may also present with cysts. 

74.2.3.7 
Staging 

Neonates with the disease may present clinically with 
enlarged kidneys. However, in some cases renal fail­
ure will have caused prenatal pulmonary hypoplasia, 
and the prognosis is then bad. Routine use of ultra-
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Fig. 14.2. a CT image of a 13-year-old girl with the autosomal 
dominant form of polycystic kidney disease. b Macroscopic 
appearance after surgical removal of enormous kidneys from 
an adult patient with the autosomal dominant form of 
polycystic kidney disease 

sound in children of families at risk can detect 
the disease early (Fig. 14.2a). However, an in-depth 
family history of two or three generations will 
provide the most valuable information. If this 
history is inconclusive, both parents should undergo 
an ultrasound examination of the abdomen. 

On a nuclear renal scan, a typical "Swiss cheese" 
effect is present. In addition, the diagnosis of autoso­
mal dominant polycystic kidney can be made within 
a family by chromosomal analysis looking for the 
abnormality of chromosome 16. 

74.2.3.2 
Treatment 

As with multicystic kidney disease, there is no cure 
for polycystic kidney disease itself. Therefore, man­
agement of these patients is focused on treating sec­
ondary problems such as urinary infections, urinary 
stone formation, hypertension, and renal failure. 

a 

b 
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Better medical treatment of hypertension, extracor­
poreal shock wave treatment, and the use of prop 
hylactic antibiotics have improved the outcome in 
these patients. 

Surgery may consist in unroofing cysts or remov­
ing the enormous kidneys (Fig. 14.2b). Surgery is 
only indicated if pain becomes significant or if 
hypertension is difficult to control with medical 
therapy. Percutaneous aspiration of cysts is not help­
ful because the cysts do not collapse and hyperten­
sion cannot be controlled (BENNETT et al. 1987). 

Kidney transplantation is often necessary. How­
ever, until recently living donor transplantation 
from siblings was not indicated because of the high 
risk of autosomal dominant polycystic kidney dis­
ease in the donors. Now genetic screening tests can 
be used to effectively screen potential donors. 

14.2.4 
Pseudotumor 

Synonym: Anomalous calyx 

14.2.4.1 
Staging 

If a localized renal mass is seen between the in­
fundibulum of the upper and middle calyces, it 
might be a hypertrophied column of Bertin. Ultra­
sound examination will show a normal echo genic 
pattern of the renal parenchyma and a nuclear renal 
scan will show normal uptake and drainage in this 
area (PARKER et al. 1976). 

14.2.4.2 
Treatment 

No treatment is necessary. 

14.2.5 
Hydronephrosis and Urinoma 

Hydronephrosis is easily detected by ultrasound. 
However, dilated calyces might be mistaken for renal 
cysts. Hydronephrosis is usually due to an inefficient 
drainage of urine out of the kidney. If unilateral, a 
UP] or ureterovesical junction obstruction will be 
the most common underlying cause. If bilateral hy­
dronephrosis is present, the obstruction will be 

subvesical and vesicorenal reflux will commonly be 
seen. 

Nonobstructive hydronephrosis may be due to 
megacalycosis, megaureter, and hydrocalycosis or 
the prune-belly syndrome. 

A urinoma is a urine-containing pseudocyst 
around the kidney due to acute high hydrostatic 
intrarenal pressure resulting in rupture of a fornix. 
It is mostly seen in children with an intravesical 
obstruction. 

14.2.5.1 
Staging 

Differential diagnosis between cysts, dilated calyces, 
and tumor is essential. A combination of family 
history, physical findings, ultrasound examination, 
renal scan, and CT scan or MRI will help to make 
an accurate diagnosis. An impression of urinary 
drainage (degree of obstruction) is obtained by 
performing a renal isotope scan using mercap­
toacetyltriglycine and furosemide. 

A urinoma is visualized by ultrasound as a fluid 
collection adjacent to the kidney. Usually a certain 
degree of calyceal dilatation is seen. If the obstruc­
tion was released by the rupture of a calyx, the 
calyceal dilatation may not be a predominant 
feature. 

14.2.5.2 
Treatment 

The treatment of hydronephrosis and urinoma will 
depend on the symptoms and must be specific to the 
etiology. 

14.2.6 
Mesoblastic Nephroma 

Synonym: Congenital mesoblastic nephroma 
Mesoblastic nephroma is usually unilateral and is 

more common in boys. These children will present in 
the neonatal period with an asymptomatic renal 
tumor. Mesoblastic nephroma is often associated 
with a history of polyhydramnios. Clinical findings 
are similar to those in Wilms' tumor and the only 
difference is the age of the patients. 

When congenital mesoblastic nephroma is com­
pletely excised, the prognosis is good (SNYDER et al. 
1981). 
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14.2.6.1 
Staging 

Diagnosis and staging are achieved using classical 
imaging techniques, ultrasound, and three-dimen­
sional imaging with CT scan or MRI. 

14.2.6.2 
Treatment 

Complete surgical removal must be performed 
because the tumor tends to be infiltrating. If the 
kidney is completely removed, no other therapy is 
necessary. When treated as a Wilms' tumor with 
radiation and chemotherapy, the treatment mor­
bidity found in these children was significantly 
worse (WIGGER 1969; WIGGER and BAERT 1970). 
Hence an accurate preoperative diagnosis is 
essential. 

14.2.7 
Nephroblastomatosis 

Nephroblastomatosis is a bilateral renal disease with 
a genetic predisposition and a high potential for de­
velopment of a malignant Wilms' tumor. Nephro­
blastomatosis is defined as the diffuse or multifocal 
presence of nephrogenic rests or their recognized 
derivatives. Because of the similarity on ultrasound 
and CT scan, differentiation from autosomal reces­
sive polycystic kidney disease and bilateral Wilms' 
tumor can be difficult. 

It is now widely accepted that nephro-blasto­
matosis is a precursor of Wilms' tumor, and the rec­
ognition of this disease has tremen-dously improved 
the understanding of the patho-genesis of the Wilms' 
tumor (BOVE and McADAMS 1976). More recently, 
Beckwith et al. have reexamined this pathogenesis 
and speculated that in the development of a Wilms' 
tumor, the lesions of nephroblastomatosis are the 
precursors that undergo a second "hit" in the two­
step process of oncologic induction (BRESLOW et al. 
1988; BECKWITH et al. 1990). 

14.2.7.1 
Staging 

Complete three-dimensional imaging of the abdo­
men and thorax is necessary for staging. 

14.2.7.2 
Treatment 
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Nephroblastomatosis does not require treatment. If 
there is no effect on renal function, observation is 
sufficient. This condition may mature to normal 
kidney, but if massive it can develop into a Wilms' 
tumor. After chemotherapy it usually regresses and 
no radiation therapy is necessary. 

14.2.8 
Renal Vein Thrombosis 

Renal vein thrombosis occurs most frequently in the 
neonatal period (6S% of cases occur in the first 2 
weeks of life) (LLOYD 1986). Although renal vein 
thrombosis may be seen in otherwise healthy 
neonates, it is most often secondary to a severe 
illness. These neonates with secondary renal vein 
thrombosis usually have sepsis, dehydration, and/ 
or maternal diabetes. They will present with an 
abdominal mass, severe hematuria, proteinuria, and 
hypertension (PARROTT and WOODARD 1976). Renal 
vein thrombosis is most often unilateral, but also can 
be bilateral (20%). 

14.2.8.1 
Staging 

These children either will present with a renal mass, 
severe hematuria, proteinuria, and hypertension or 
will develop these symptoms as a complication of a 
previous serious illness. 

The kidney on ultrasound is enlarged and shows 
regions oflow and high echogenicity as a result of the 
hemorrhagic areas. The thrombus in the renal vein is 
usually well demonstrated. CT scan and/or MRI may 
help to evaluate the extent of the thrombus, but 
usually do not affect the treatment or prognosis. 

14.2.8.2 
Treatment 

Unilateral renal vein thrombosis is treated with im­
mediate hydration, correction of the electrolyte im­
balance, and systemic antibiotics. Two management 
alternatives are currently available. First, selective 
intravenous thrombolytic therapy with tissue plas­
minogen activator (TPA) or low-dose streptokinase 
(SOU/kg per hour) (LEBLANC et al. 1986). Potential 
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complications of this treatment are bleeding and 
allergic reactions; however, the low-dose treatment 
regimen in children has shown an acceptable mor­
bidity. The second alternative is anticoagulant 
therapy with high-dose heparin (100U/4h) main­
tained for 2 weeks (BELMAN et al. 1970). 

In bilateral renal vein thrombosis the treatment 
may be the same, if the clinical course allows suffi­
cient time. Renal failure, pulmonary embolism, and 
death are the threatening complications. If the caval 
thrombus is large, surgical removal may be the best 
choice. Clinical experience has demonstrated that 
even with little back bleeding from the renal veins at 
the time of removal of the thrombus, the kidneys can 
be preserved (BROMBERG and FIRLIT 1990). 

14.2.9 
Wilms' Tumor 

Synonyms: Renal embryoma; nephroblastoma 
Wilms' tumor is a solid malignant tumor of 

embryonic renal tissue. It is the most common 
malignant neoplasm of the urinary tract in children 
and accounts for 6% of all childhood tumors. In 75% 
of cases, the diagnosis is made between 1 and 5 years 
of age, with a peak incidence between 3 and 4 years. 
The male to female ratio is 1: 1. 

Two forms of the disease are recognized: heredi­
tary and nonhereditary. Genetic research has dis­
covered that loci on chromosome 11 are important 
in association with the Beckwith-Wiedemann syn­
drome and the Wilms' tumor-aniridia-genitouri­
nary abnormalities-mental retardation (= W AGR) 
syndrome (RICCARDI et al. 1978; YUNIS and RAMSAY 
1980; KOUFOS et al. 1984). It has been suggested that 
on the short arm of chromosome 11 is a recessive 
tumor suppressor gene. Other associations have 
been found with the insulin growth factor II gene and 
the tumor suppressor gene p53 (JUNIEN and HENRY 
1994). 

Approximately15% of the children with a Wilms' 
tumor have associated anomalies listed below 
(PENDERGRASS 1976): 

- W AGR syndrome 
- Denys-Drash syndrome (nephropathy and 

pseudohermaphroditism) 
- Beckwith-Wiedemann syndrome (visceromegaly, 

omphalocele, hemihypertrophy, microcephaly, 
and mental retardation) 

- Aniridia (Wilms' tumor occurs in 33% of children 
with aniridia) 

- Hemihypertrophy (2.9% of the patients with 
Wilms' tumor) 

- Musculoskeletal anomalies (2.9% of the patients 
with Wilms' tumor) 

- Genitourinary abnormalities (4.4% of the patients 
with Wilms' tumor): renal hypoplasia, ectopia, 
hypospadias, cryptorchidism 

- Second malignant neoplasm (15% of the patients 
with Wilms' tumor) 

74.2.9.7 
Staging 

In most of the cases, the children are asymptomatic. 
An abdominal mass is a common finding and one­
third of the children will present with abdominal 
pain. Gross hematuria may be observed, and it is 
usually a sign that the tumor has invaded the collect­
ing system. 

On clinical examination 25% of the children 
will have hypertension. Also, if a renal tumor is 
suspected, one should look for associated anomalies 
such as aniridia, hemihypertrophy, and other geni­
tourinary abnormalities. 

As usual, ultrasound will be the first study that 
will help to make the diagnosis of a renal tumor (Fig. 
14.3a). It may also be the first step in staging by 
visualizing and allowing evaluation of the vena cava 
and the renal vein. However, CT and MRI will 
provide the surgeon with accurate delineation of the 
tumor. These imaging studies will help to examine 
the large vessels, the contralateral kidney, and the 
lungs (Fig. 14.3b-d). If the radiographic studies 
cannot rule out the possibility of a neuroblastoma, 
urinary catecholamines should be determined. 

The most commonly used staging systems are 
those of the American National Wilms' Tumor Study 
Group and the classic TNM classification: 

1. National Wilms' Tumor Study Group staging 
system (D'ANGIO et al. 1989): 

- Stage I: Tumor limited to the kidney and com­
pletely excised. The capsule is intact. There is no 
spillage of tumor during removal. 
Stage II: Tumor extends beyond the kidney but 
is completely removed and/or vessels contain 
tumor thrombus, and/or there is local spillage 
confined to the flank or if a biopsy is performed. 
Stage III: Residual tumor confined to the abdomen 
exists after resection. Lymph nodes are involved, 
diffuse contamination has occurred, peritoneal 
implants are found, tumor extends beyond surgi-
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Fig. 14.3. a Sonogram of a Wilms' tumor in the left kidney. b CT image of a Wilms' tumor in the left kidney. c CT image of a 
bilateral Wilms' tumor. d MR image of the same child as in c 

cal margins, and/or the tumor is not completely 
resected. 

- Stage IV: Hematogenous metastases are found 
such as lung metastases. 

- Stage V: Bilateral renal involvement is found at 
diagnosis. 

2. TNM classification 
- Tl : Tumor limited to one kidney; surface of the 

kidney and the tumor <80 cm2 

- T2: Tumor limited to one kidney; surface of the 
kidney and the tumor >80 cm2 

- T3: Rupture of the tumor before treatment and/or 
involvement of adjacent abdominal organs 

- T4: Bilateral tumors 
- NO: No involvement of the regional lymph nodes 
- Nl: Involvement of one positive lymph node 
- MO: No evidence of metastasis 
- Ml: Evidence of distant metastasis 

14.2.9.2 
Treatment 

The treatment of a Wilms' tumor is coordinated by 
national or international multicenter studies. The 
largest groups are: NWTS (National Wilms' Tumor 
Study, U.S.) and the SlOP (Societe International 
d'Oncologie Pediatrique). 

In the United States the current treatment 
protocol consists of a combination of surgery and 
subsequent chemotherapy. In Europe, the treatment 
protocols rely first on chemotherapy to decrease the 
size of the tumor, with secondary surgical tumor 
removal. 

The treatment recommendations of the U.S. 
National Wilms' Study Group are as follows 
(BRESLOW et al. 1991): 

- Stage I favorable histology: Age <24 months 
and tumor less than 550 g. The treatment consists 
of nephrectomy with abdominal ultrasound 

b 

d 
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and chest x-rays every 3 months for the first 2 
years. 

- Stage II favorable histology: Age >24 months 
or tumor greater than 550 g; this can be a stage 
I with focal or diffuse anaplasia and stage II 
with favorable histology. The treatment consists 
of nephrectomy followed by two-drug chemo­
therapy using dactinomycin and vincristine. 

- Stage III favorable histology and stages II and III 
with focal anaplasia: The treatment consists of 
nephrectomy followed by abdominal irradiation, 
and three-drug chemotherapy using dactino­
mycin, vincristine, and doxorubicin. 

- Stage IV with favorable histology and focal anapla­
sia: The treatment consists of nephrectomy 
followed by abdominal irradiation, pulmonary 
irradiation, and three-drug chemotherapy as in 
stage III. 

- Stage V: The initial treatment is bilateral tumor 
biopsy and treatment with chemotherapy. This is 
followed if possible by renal parenchyma-sparing 
surgery. 

If the vena cava is involved, it is recommended 
that chemotherapy be administered first, to shrink 
the intracaval tumor followed by nephrectomy and 
removal of the thrombus. 

The treatment of metastatic and recurrent tumor 
is challenging. The lungs are the most common loca­
tion for hematogenous metastases. If there are any 
such manifestations of the disease, both lungs should 
be irradiated and a dose of 1200cGy is recom­
mended. If the liver is involved, a dose of 2000-
3000 cGy is delivered to the liver over a 2- to 4-week 
period. Several patients with lung and liver me­
tastases have been reported to have been cured by a 
combination of radiotherapy, chemotherapy, and 
surgery. If a local recurrence or metastasis occurs, 
chemotherapy will depend on the drugs that 
have been administered previously. There is no 
simple strategy and each case should be discussed 
individually. 

14.2.9.3 
Treatment Complications and Prognosis 

The most important prognostic aspect of the tumor 
is its histology (SNYDER et al. 1992). There is a con­
siderable acute and chronic morbidity during and 
after each treatment regardless of whether it is 
surgery, chemotherapy, or radiation. There is a 
2%-15% mortality due to the treatment-associated 

Fig. 14.4. CT image of a renal cell carcinoma of the left kidney 
in a 12-year-old girl 

problems. These problems are acute hematologic 
toxicity (chemotherapy), hepatic toxicity (chemo­
therapy), orthopedic damage (late after radiation), 
renal damage (radiation), pulmonary damage 
(radiation), and myocardial damage (chemo­
therapy). It is also known that treatment for Wilms' 
tumor results in a higher rate of secondary 
malignancy such as osteochondroma, acute leuke­
mia, hepatoma, thyroid carcinoma, and colon 
cancer. 

The prognosis for children with Wilms' tumor has 
been drastically improved over the years (15% 5-year 
survival rate in 1942 vs 85% in 1990) and further 
advances are likely. Today, the 2-year survival rate 
for stage I disease with favorable histology is 97%. 
Survival rates for stages IV and V are 81 % at 2 years 
and 70% at 10 years. 

14.2.10 
Renal Cell Carcinoma 

Synonym: Hypernephroma 
Renal cell carcinoma is very uncommon in chil­

dren and occurs only in those over lO years of age 
(median 12 years). Most of the patients seem to be 
sporadic cases, but some families with an increased 
incidence have been reported (COHEN et al. 1979; 
SNYDER et al. 1992). 

14.2.10.1 
Staging 

The diagnosis and clinical presentation are very vari­
able. A palpable mass or abdominal discomfort is 
usually the first symptom. Staging will be based 
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on the use of ultrasound, CT scan, and MRI of the 
abdomen and the chest (Fig. 14.4). 

14.2.10.2 
Treatment 

The treatment is surgical removal of the tumor 
and the kidney. Identical treatment options as for 
adult patients, such as interferon and interleukin, 
can be administered after the surgery. This tumor is 
not responsive to chemotherapy and has only a 
limited response to radiation therapy. 

14.2.10.3 
Prognosis 

The prognosis is worse than that in cases of Wilms' 
tumor. The likelihood of survival depends on the 
extent of the tumor and the possibility of total surgi­
cal removal. 

14.3 
Adrenal Masses 

14.3.1 
Neuroblastoma 

Synonym: Neurocristopathy 
A neuroblastoma is a tumor that arises from cells 

of the neural crest that form the sympathetic ganglia 
and adrenal medulla. The peak incidence is at a 
lower age than that of Wilms' tumor, at about 1.5 
years. Neuroblastoma is, however, the most common 
malignant solid tumor in infants and children 
(MILLER et al. 1995). 

These tumors present with a varying degree of 
maturation. Ganglioneuroblastoma shows a sponta­
neous trend to maturation but remains clinically 
malignant. A ganglioneuroma is a benign form with 
complete maturation. It appears that chemotherapy 
can influence the degree of maturation (SNYDER et 
al. 1992). 

14.3.1.1 
Clinical Presentation 

The most common presentation is an abdominal 
mass in a child with poor general health. Often these 
children will have weight loss, fever, anemia, and/or 
bone pain (suggestive for metastasis). In the early 
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stage, neuroblastoma is a silent tumor and therefore 
up to 70% of the children will present with metastatic 
disease at the time of diagnosis. Neurologic symp­
toms (leg weakness, paralysis, urinary retention, 
constipation) are suggestive of neurologic involve­
ment such as compression of the spinal cord. Me­
tastasis in the liver causes hepatic enlargement, while 
metastatic spread to the periorbital region 
can cause periorbital edema and ecchymosis. In 
addition, since these tumors secrete catecholamines, 
the child can present with headaches, hypertension, 
flushing, sweating, and palor. Secretion of vasoactive 
intestinal peptides can lead to intractable diarrhea 
and hypokalemia. 

Therefore, in most children, the white and red 
blood cell count will be abnormal. Also, liver func­
tion tests may suggest liver involvement. In the 
urine, the metabolites of catecholamines, vanillyl­
mandelic acid (VMA) and homovanillic acid (HV A), 
can be determined from a spot urine sample and 
if there is any doubt, a specific quantitative assay 
is of importance. Interestingly, hypertension is 
not uniformly present. It is speculated that the 
catecholamines are metabolized in the tumor and 
hence do not become active systemically. Because 
more than 50% of patients will have bone marrow 
metastasis, bone marrow aspiration should be done 
routinely for staging. In addition ultrasound, CT 
scan, and MRI of the abdomen, chest, and spine will 
delineate local and regional tumor involvement 
(Fig. 14.5). A chest radiograph should be performed 
routinely. Also, because metastatic involvement of 
the skeleton is common, a bone scan may be useful 
in the staging of the disease. 

A new specific nuclear imaging study, iodine-131 
meta-iodobenzylguanidine (MIBG), can be used for 
imaging of both primary and metastatic neuroblas­
toma sites (GEATTI et al. 1985; YEH et al. 1988). 
MIBG is a competitive inhibitor with norepinephrine 
for the uptake by the adrenergic secretory vesicles of 
the neuroblastoma and can therefore visualize the 
adrenergic secreting cells. 

14.3.1.2 
Staging 

Pathologic staging is as follows: 

- Stage 0: Neuroblastoma in situ. 
- Stage I: Tumor confined to the organ of origin. 
- Stage II: Tumor extending beyond the organ of 

origin but not crossing the midline. Ipsilateral 
lymph nodes may be involved. 
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Fig. 14.5. a Ultrasound image of a neuroblastoma extending 
towards and displacing the inferior vena cava (Vel) anteri­
orly. b CT image of a neuroblastoma in the left retro­
peritoneum displacing the left kidney inferiorly and laterally 

- Stage III: Tumor extending beyond the midline. 
Bilateral regional lymph nodes may be involved. 

- Stage IV: Distant metastases are present involving 
bone, bone marrow, brain, skin, liver, lung, soft 
tissue, or distant lymph nodes. 

- Stage IV -S: Patients who otherwise would be stage 
I or II but have remote spread confined to one or 
more of the following organs: liver, skin, or bone 
marrow. 

74.3.7.3 
Treatment 

The treatment outcome in this tumor will depend to 
a large extent on the prognostic factors of the disease 
at the time of diagnosis. In contrast to what modern-

day therapy has achieved in the treatment of chil­
dren with Wilms' tumor, the prognosis of children 
with neuroblastoma has not changed over the past 20 
years (SNYDER et al. 1992). 

If the disease is a well-localized tumor, surgical 
extirpation is the best mode of treatment. Additional 
radiation and chemotherapy in the stage I and II 
group do not improve the prognosis. 

If the tumor appears to be unfavorable, there is no 
beneficial effect of resection of involved intestine 
and abdominal organs; however, partial debulking 
may be beneficial. It is best to obtain a tumor biopsy 
and treat the tumor with chemotherapy, radiation, 
or both. Residual tumors can then be resected with­
out compromise to the vital organs. Because the 
prognosis for these children has not changed signifi­
cantly, many experimental treatment protocols have 
been tried. 

Two new therapeutic approaches have been re­
ported. One of these approaches consists in targeted 
radiation therapy with labeled MIBG or monoclonal 
antibodies (SISSON et al. 1990, 1996). This approach 
can be used in both the early development phase and 
for the treatment of relapse. The second therapeutic 
method is a combination of high-dose chemotherapy 
and total body irradiation followed by a bone 
marrow transplant (MCCOWAGE et al. 1995; ATRA 
and PINKERTON 1996). In the future, immuno­
therapy will be in the forefront of management as it 
has been suggested that lymphocytes of children 
with neuroblastoma are capable of specific inhibi­
tion of the cells. 

In addition, a study has investigated whether 
retroviral-mediated transfer of the interleukin (IL)-2 
gene renders human neuroblastoma cells immuno­
genic, justifying their use in a clinical tumor immu­
nization study. Indeed, the data from this preclinical 
study justify the clinical use of the immunization 
protocol for patients with relapsed or with treat­
ment-refractory neuroblastoma (LEI MIG et al. 1994). 

74.3.7.4 
Prognosis 

As mentioned above, the overall prognosis of a child 
with neuroblastoma is unfavorable. However, if the 
tumor is non adrenal or mediastinal, the likelihood of 
survival is improved. Also, if the child is younger 
than 1 year of age, the probability of survival is better 
than that of older children. In stages I and II, the 
survival rate is 80%, in stage III 37%, and in stage IV 
5%-7%. Stage IV -S also has an improved survival of 
80%. 
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Recently, the prognostic impact of molecular vari­
ables was assessed in a large series. MYCN amplifica­
tion was selected as the only relevant factor. Risk 
estimation of high discriminating power is, there­
fore, possible for patients with localized and meta­
static neuroblastoma using stage and MYCN 
amplification (LEIMIG et al. 1994). 

14.3.2 
Adrenal Hematoma 

Small adrenal hemorrhages occur frequently in 
newborns. Although adrenal hemorrhages may be 
common, they are not usually diagnosed unless they 
become larger. Premature babies and large new­
borns are more susceptible to adrenal hematoma 
and 10% of the cases are bilateral (HARTMAN and 
SHOCHAT 1989). The etiology is likely related to pres­
sure changes in the vena cava during labor. Also 
hypoxia, sepsis, and bradycardia may be factors 
contributing to adrenal bleeding (WOODARD and 
GOSALBEZ 1992). 

14.3.2.1 
Diagnosis 

The diagnosis will often be the result of an incidental 
finding on a plain radiograph of the abdomen or 
occasionally will be made during an abdominal 
ultrasound examination. 

14.3.2.2 
Treatment 

The treatment is usually directed to correct the other 
problems of the child such as dehydration or sepsis. 
The adrenal hematoma itself will most likely resolve 
spontaneously. However, in rare cases, when the 
diagnosis is in doubt, and the distinction from a neu­
roblastoma cannot be made, surgical intervention 
may be necessary. 

14.3.3 
Pheochromocytoma 

Pheochromocytoma is rare. It typically originates in 
the medulla of the adrenal gland but can also arise 
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from extra-adrenal sites such as the para-aortic sym­
pathetic chain. There is a hereditary factor because 
10% of the tumors are familial. Patients with a 
specific high risk are those with a (familial) syn­
drome of multiple endocrine malignancies (Sipple's 
disease) (MAUREA et al. 1992). 

14.3.3.1 
Clinical Presentation 

The diagnosis will come to the attention of the 
pediatrician due to the secretion by the tumor of 
epinephrine and norepinephrine. Children will 
suffer from headaches, hypertension, tachycardia, 
cardiac arrhythmias, flushing, sweating, seizures, 
and fainting. These tumors are discovered early 
and are therefore usually small (GIFFORD et al. 
1985). 

Urinary VMA and HMA are increased in all 
patients with pheochromocytoma. Also, urinary and 
serum levels of epinephrine and norepinephrine are 
elevated. The staging and exact location of the tumor 
will be determined by CT scan or MRI of the abdo­
men. The previously mentioned nuclear imaging test 
with 131I_MIBG can be successfully used if metasfatic 
disease is suspected (KHAFAGI et al. 1991; MALCIC et 
al. 1994). 

14.3.3.2 
Treatment 

The treatment of patients consists in surgical 
removal of the tumor. It is essential to treat the chil­
dren with (X-adrenergic blocking agents (phenoxy­
benzamine) and a ~-blocking agent prior to the 
surgery to allow for gradual restoration of intravas­
cular volume. This treatment helps to prevent 
hypotension after removing the tumor (MALONE et 
al. 1989). 

14.3.3.3 
Prognosis 

Because detection occurs early in the prog­
ression of the disease, the prognosis is usually 
favorable. 
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14.3.4 
Adrenal Tumors Causing Virilization 

Adrenal tumors causing virilization are rare in 
infants and usually occur after the age of2 years. The 
tumor produces an excess of dehydroepiandro­
sterone (DHEA). 

14.3.4.1 
Clinical Presentation 

In boys, these tumors will produce precocious 
puberty with an increase in facial, pubic, and axillary 
hair, in addition to increase in penile size and 
appearance of acne. In girls there is enlargement of 
the clitoris with an increase in pubic and axillary hair 
growth. 

Urinary levels of 17-ketosteroids, DHEA, test­
osterone and ~-4-androstenedione are elevated. CT 
scan and MRI of the abdomen will determine 
the local tumor appearance and its relation to the 
adjacent organs. 

14.3.4.2 
Treatment 

Surgical removal and close follow-up of the adrenal 
hormone levels are recommended. 
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15.1 
Descriptive Epidemiology 
of Testicular Cancer 
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The majority, 95%, of testicular cancers in the 
United States are germ cell in origin (SCHOTTENFELD 
1996). Germinal neoplasms are primarily classified 
as seminoma, teratomas, embryonal carcino­
mas, and choriocarcinomas. Nongerminal neo­
plasms in the United States, such as gonadal stroma, 
Leydig cell, Sertoli cell, androblastoma, and gonado­
blastoma, account for only 5% of tumors of the 
testis. 

The frequency of each type of neoplasm by age is 
available from the Los Angeles County SEER Regis­
try (Fig. 15.1). Seminomas accounted for 48.5% of 
testicular cancer cases in Los Angeles during 1972-
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1995. Embryonal carcinoma was the second most 
common histological type of testicular neoplasms 
in Los Angeles, representing 17.9% of cases during 
1972-1995. Teratoma and mixed germ cell tumors 
represent 15.4% and 8.3% of cases, respectively, in 
Los Angeles. 

15.2 
Incidence 

15.2.1 
International Patterns 

Although testicular cancer is one of the most uncom­
mon cancers in the world, the incidence of this neo­
plasm in Western countries has been rising in the 
past 50 years (BERGSTROM et al. 1996). The age­
adjusted incidence rates range from a high of 8.4/ 
100000 population in Denmark to a low of 0.2/ 
100000 in The Gambia during the period 1983-1987 
(PARKIN et al. 1992). Cancer of the testes is most 
common in whites worldwide, with Hispanics and 
Asians at intermediate risk and blacks at the lowest 
risk (Fig. 15.2). The age-adjusted incidence rate is 
1.6/100000 in Costa Rica and 2.4/100000 in Quito, 
Ecuador. The age-adjusted rate in Nagasaki, Japan 
is 1.9/100000 population compared with 2.9/100000 
population in U.S. Hawaiian Japanese. The slightly 
higher incidence in the migrant population in the 
United States is in sharp contrast to the dramatically 
increasing prostate cancer rates in Japanese in the 
United States compared with Japanese in Japan. U.S. 
Hawaiian Japanese have an age-adjusted prostate 
cancer incidence of 34.4/100000 compared with an 
age-adjusted rate of 9.3/100000 in Nagasaki, Japan. 
Also very interesting are the high age-adjusted inci­
dence rates in the Northern European countries, 
with the exception of Finland. Norway's incidence is 
6.6/100000 and Sweden's rate is 4.0/100000; how­
ever, Finland's incidence is 1.8/100000 (PARKIN et al. 
1992). The reasons for these differences are not well 
understood. 
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Fig. 15.2. Age-adjusted testicular cancer incidence rates per 
100000 (world standard population) for selected countries 
(Cancer Incidence in Five Continents, vol VI) 

15.2.2 
United States Patterns 

Testicular cancer accounts for less than 1 % of all 
cancers in the United States (PARKIN et al. 1992). 
Incidence rates are highest in whites, as is found 
internationally. The disparity in incidence between 
blacks and white is quite evident in the United States. 
Unlike (in the case of) prostate cancer, whites in the 
United States have at least a fourfold higher inci­
dence of testicular cancer compared with blacks (Fig. 
15.3). This difference in incidence is apparent in all 
age groups, but is most striking in 15- to 44-year­
olds. In the years 1983-1987, testicular cancer ac­
counted for 1.4% of all cancers in whites, but only 
0.3% of all cancers in blacks. During the period 
1983-1987 there were 49 incident cases of testicular 
cancer in blacks and 2640 cases in whites (PARKIN 
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Fig. 15.3. 1983-1987 age-specific testicular cancer incidence 
per 100000 in the United States by race (Cancer Incidence in 
Five Continents, vol VI) 

et al. 1992). The reason for this disparity in incidence 
is thus far undetermined. 

The age-specific incidence rates are quite different 
from the overall age-adjusted testicular cancer rates. 
Cancer of the testes is the most common cancer in 
whites in the 20- to 34-year age range (Table 15.1) 
according to 1983-1987 SEER data (PARKIN et al. 
1992). The latter data showed that the annual inci­
dence of this cancer peaks at 13.5/100000 population 
in the 30- to 34-year age group in whites and at 2.3/ 
100000 population in the 35- to 39-year age range in 
blacks (PARKIN et al. 1992). Testicular cancer follows 
a reverse pattern to most cancers, with decreasing 
incidence rates with increasing age. The pattern sug­
gests that early exposures playa large role in risk for 
this cancer. 

15.3 
Risk Factors 

15.3.1 
Cryptorchidism 

The single strongest risk factor for testicular cancer 
identified to date is cryptorchidism or undescended 
testis. Various studies have reported between a 3.6-
and 9-fold increased risk associated with this condi­
tion (STRADER et al. 1988b; GIWERCMAN et al. 1987; 
PINCZOWSKI et al. 1991; United Kingdom Testicular 
Cancer Study Group 1994a; SWERDLOW et al. 1997b; 
POTTERN et al. 1985; DEPUE et al. 1983). 

A persistently undescended testis is accompanied 
by considerable structural abnormalities. The testis 
is smaller and, histologically, tubule development 
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Table 15.1. 1983-1987 age-specific annual incidence rates per 100000 for whites and blacks in the United States for the most 
common cancers (SEER data) 

Age Age Age Age Age 
15-19 years 20-24 year 25-29 years 30-34 years 35-39 years 

Cancer site Rate Cancer site Rate Cancer site Rate Cancer site Rate ,Cancer site Rate 

a) Whites 
Hodgkin's 4.4 Testes 9.6 Testes 13.2 Testes 13.5 Melanoma 13.7 

lymphoma 
Testes 3.5 Hodgkin's 5.7 Melanoma of the 5.1 Melanoma of 8.9 Testes 10.9 

lymphoma skin the skin 
Brain/nervous 2.4 Melanoma of 2.7 Hodgkin's 5.0 Non-Hodgkin's 6.2 Non-Hodgkin's 10.0 

system the skin lymphoma lymphoma lymphoma 
Non-Hodgkin's 2.1 Brain/nervous 2.4 Non-Hodgkin's 3.3 Hodgkin's 4.5 Lung 5.6 

system lymphoma lymphoma lymphoma 

b) Blacks 
Brain/nervous 2.4 Hodgkin's 3.4 Non-Hodgkin's 4.0 Non-Hodgkin's 4.2 Lung 10.4 

system lymphoma lymphoma lymphoma 
Bone 2.0 Non-Hodgkin's 1.6 Hodgkin's 2.1 Hodgkin's 2.7 Non-Hodgkin's 7.0 

lymphoma lymphoma lymphoma lymphoma 
Hodgkin's 1.7 Myeloid 1.6 Testes 1.6 Lung 2.2 Colon 4.9 

lymphoma leukemia 
Myeloid 1.4 Brain/nervous 1.5 Connective tissue 1.1 Brain/nervous 1.8 Kidney 3.8 

leukemia system Myeloid leukemia 1.1 system 
Colon 

and spermatogenesis are retarded. Sertoli cell devel­
opment is delayed and there are abnormalities of the 
Leydig cells (LIPS HULTZ et al. 1976). Generally, 
however, individuals born with maldescended testis 
receive intervention, either orchidopexy or hor­
monal therapy, to bring the testis into the scrotum. 

The risk of testicular cancer associated with cryp­
torchidism is clearly not solely related to the abnor­
mality, however. If this were the case, individuals 
who have undergone treatment would no longer be 
at increased risk for the disease. Further, the con­
tralateral testis would also not be at risk. Several 
studies have examined the association between cor­
rection of the undescended testis and risk of testicu­
lar cancer. PRENER et al. (1996) found no decrease in 
risk associated with correction of the undescended 
testicle, although the United Kingdom Testicular 
Cancer Study Group (1994a) reported in their case­
control study that boys who underwent orchidopexy 
before the age of 10 years were not at increased risk 
for the disease. It is not clear whether age at cor­
rection of the undescended testicle is important. 
SWERDLOW et al. (1997b) found no decrease in risk 
with age at orchidopexy, whereas MOLLER et al. 
(1996) found that the relative risk of testicular cancer 
increased with age at treatment for an undescended 
testicle. 

The view that the pathogenic nature of the cryp­
torchid testis is not solely related to the intra-ab-

1.1 

dominallocation is further supported by the risk of 
cancer in the normally descended testis. STRADER 
and colleagues examined this association and found 
that cancer in the contralateral testicle does occur 
with an associated odds ratio of 1.6, but this result 
was not statistically significant (STRADER et al. 
1988a). The United Kingdom Testicular Cancer 
Study Group (1994a) also found an increased risk of 
cancer in the normally descended testis (OR = 1.42). 

Normal descent of the testes is under hormonal 
control (GOODMAN and GILMAN 1970). Animal ex­
periments have shown that nonsteroidal estrogen 
treatment of pregnant mice can lead to undescend­
ed and hypogenetic testes (NOMURA and KANZAKI 
1977). Similar abnormalities have been reported 
in male offspring of women exposed to diethylstil­
bestrol (COSGROVE et al. 1977) and to oral contracep­
tives during pregnancy (ROTHMAN and LOUIK 1978). 
In the study by Depue and co-workers, gestational 
exposure to exogenous estrogens increased the risk 
of cryptorchidism (OR = 3.3, P = 0.04) (DEPUE et al. 
1984). Bernstein and colleagues also found statisti­
cally significant higher levels of maternal albumin­
bound and free estradiol in early gestation of 
cryptorchid boys (BERNSTEIN et al. 1988). Further­
more Key and co-workers found slightly elevated 
geometric mean estradiol levels during gestational 
weeks 6-20 in the mothers of males born with cryp­
torchidism (KEY et al. 1996). 
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As testicular cancer rates have increased, there is 
evidence that cryptorchidism has also increased. An 
increase in cryptorchidism in army recruits during 
the past 50 years has been reported (CAMPBELL 
1959), as well as an increase in incidence in white 
infant males in Atlanta, Georgia during the period 
1968-1977 (Center of Disease Control 1979). Further, 
reports from England suggest a doubling of the fre­
quency of undescended testis between 1962 and 1981 
(CHILVERS et al. 1984). There is also evidence that 
the incidence of cryptorchidism in blacks is lower 
than in whites, which mirrors the excess risk of tes­
ticular cancer found in whites (SPITZ et al. 1986; 
HEINONEN et al. 1977). 

15.3.2 
Hormones 

The clear relationship between testicular descent 
and hormones begs the question of whether endog­
enous and/or exogenous hormones playa large role 
in testicular cancer in addition to cryptorchidism. 
The use of estrogens for threatened abortion and 
other complications of pregnancy was a common 
practice between 1940 and 1970 in the United States 
(SHAPIRO and SLONE 1979; MARSELOS and TOMATIS 
1992; BIBBO et al. 1977). Women have also taken 
estrogens (and progestins) as a test for pregnancy 
and birth control (SHAPIRO and SLONE 1979). The 
association between prenatal DES exposure during 
pregnancy and testicular cancer has been explored in 
a number of studies (LEARY et al. 1984). Although an 
association has been demonstrated in animal 
models, the results in humans are mixed (GIUSTI 
et al. 1995). Several human studies have shown an 
increased risk of testicular cancer associated with the 
mother taking hormones during pregnancy (DEPUE 
et al. 1983; SCHOTTENFELD et al. 1980; HENDERSON 
et al. 1979). However, neither Moss et al. (1986) nor 
BROWN et al. (1986) found an association between 
testicular cancer and hormones during pregnancy. It 
should be pointed out that this relationship is not 
easy to examine due to difficulties of recall by the 
mother. 

Studies by HENDERSON et al. (1979), DEPUE et al. 
(1983), and PETRIDOU et al. (1997) provide further 
evidence that hormonal levels during pregnancy are 
risk factors for testicular cancer. These three studies 
have shown that pregnancies accompanied by severe 
nausea increased the odds of the offspring having 
testicular cancer. In so far as nausea during preg­
nancy is associated with higher levels of estrogen, a 
relationship between prenatal estrogen levels and 
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testicular cancer is possible. We have previously sug­
gested that the increasing rates of testicular cancer 
may be associated with decreasing age at first full­
term pregnancy (FFTP) (HENDERSON et al. 1997). 
Women at highest risk for hyperemesis gravidarum 
are young and nulliparous and have high body 
weight (DEPUE et al. 1987). The relationship between 
decreasing age at FFTP, risk of severe nausea, and 
increasing testicular cancer rates supports mater­
nal hormonal levels as a risk factor for testicular 
cancer. SWERDLOW and colleagues have also shown 
that dizygotic twins are at increased risk for tes­
ticular cancer compared with monozygotic twins 
(SWERDLOW et al. 1997a). It is believed that there is 
higher in utero estrogen during dizygotic pregnan­
cies, again suggesting that prenatal estrogen levels 
are related to testicular cancer risk. 

Early age at puberty has been found to be associ­
ated with testicular cancer as well. This finding is 
similar to the increased breast cancer risk found 
in women who had an early age at menarche. The 
United Kingdom Testicular Cancer Study Group 
(1994a) found a statistically significant protective 
trend for testicular cancer and later age at voice 
breaking (P = 0.01), age at starting to shave 
(P = 0.007), and age at first nocturnal emission 
(P = 0.031). A second study found increased risks 
associated with early age at puberty as measured by 
first pubic hair growth (OR = 2.3) (Moss et al. 1986). 
The apparent association between age at puberty and 
testicular cancer lends additional support to the role 
of hormones in testicular cancer. 

15.3.3 
Familial Predisposition 

A number of studies have suggested that testicular 
cancer tends to cluster in families (HEIMDAL et al. 
1997; FULLER and PLENK 1986; TOLLERUD et al. 1985; 
DIECKMANN and PICHLMEIER 1997). There is 
increased risk for individuals with an affected 
first-degree relative, with some studies suggesting 
the relative risk to brothers to be between 3 
and 6 (TOLLERUD et al. 1985; DIECKMANN and 
PICHLMEIER 1997). A recent segregation analysis 
by HEIMDAL and colleagues using both Norwegian 
and Swedish families suggested that this cancer 
follows a recessive major gene model of inherit­
ance (HEIMDAL et al. 1997). Although these results 
need to be independently confirmed, this informa­
tion does provide some of the first guidance toward 
understanding the genetic component of testicular 
cancer. This analysis did show, however, that the 
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penetrance of a testicular cancer gene is low, which 
suggests that most disease is probably caused by 
environmental factors, including in utero endog­
enous and exogenous estrogen exposure. Additional 
studies have attempted to identify specific genetic 
characteristics which may predispose families to tes­
ticular cancer. The number of (CAG)n repeat tracts 
in particular genes has been identified as important 
in several genetic diseases (KING et al. 1997). King 
and co-workers have also found nonspecific evi­
dence that this genetic characteristic may playa role 
in familial testicular cancer risk (KING et al. 1997). 
There is also increased risk of testicular cancer in 
twins, which lends support to both genetic and pre­
natal disease etiology (SWERDLOW et al. 1997a). 

15.3.4 
Other Risk Factors 

A number of additional risk factors for testicular 
cancer have been examined. These factors include 
vasectomy, socioecomonic status, occupational 
exposures, extreme temperatures, and immune 
suppression. 

15.3.4.1 
Vasectomy 

The role of vasectomy as a risk factor for testicular 
cancer has been examined by many investigators 
(STRADER et al. 1988a; HEWITT et al. 1993; WEST 
1992; ROSENBERG et al. 1994; MOLLER et al. 1994; 
SKEGG 1993). It was suggested that the increase in 
testicular cancer incidence could be explained in 
part by the increase in number of men undergoing 
vasectomy during the same period. This association 
has not been borne out. STRADER and colleagues 
found no association between vasectomy and tes­
ticular cancer with the exception of Catholic men 
(STRADER et al. 1988a). This relationship is attrib­
uted to response biases associated with contracep­
tion and Catholicism. A number of other studies 
have found no association between vasectomy 
and testicular cancer risk (HEWITT et al. 1993; 
ROSENBERG et al. 1994; MOLLER et al. 1994). 

15.3.4.2 
Temperature 

The position of the testicles in the scrotum, but 
outside of the abdomen, serves as a protective mea-
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sure against high temperature. High temperature has 
been associated with decreased sperm production, 
and it was further hypothesized that exposure to 
extreme temperatures may be associated with tes­
ticular cancer. In 1980 LOUGHLIN et al. published a 
study describing an association with jockey-type un­
derwear and occupations involving exposure to heat 
and cancer of the testes. Since that time, additional 
studies have investigated this relationship with 
varying results. SWERDLOW and colleagues in 1988 
found no association with occupational exposure to 
heat or wearing jockey shorts (SWERDLOW et al. 
1988). Similarly, BROWN et al. (1987) and the United 
Kingdom Testicular Cancer Study Group (1994b) 
found that neither type of underwear worn nor bath­
ing habits (bath versus shower) was related to tes­
ticular cancer risk. On the other hand, ZHANG and 
colleagues did find a statistically significant associa­
tion between exposure to extreme temperatures and 
testicular cancer (OR = 1.71, 95% CI 1.13-2.60) 
(ZHANG et al. 1995). The importance of this exposure 
and the mechanism through which it may act re­
mains unclear. 

15.3.4.3 
Immune Suppression 

The relationship between immunosuppression and 
testicular cancer is unclear. Some studies have sug­
gested a relationship between HIV-positive status 
and an increase in this cancer, but this association 
has not been confirmed epidemiologically. Testicu­
lar cancer does not meet the CDC definition of AIDS 
currently (Center for Disease Control 1992). The fre­
quency of bilateral disease is more common in HIV­
infected individuals, however (KRISTIANSLUND et al. 
1986; SCHEIBER et al. 1987). 

There does appear to be a relationship between 
immune-suppressed organ transplant patients 
and frequency of testicular cancer (LEIBOVITCH 
et al. 1996). The frequency of seminoma versus 
nonseminoma appears to be fairly equal in this 
patient population, however. 

15.3.4.4 
Occupation and Socioeconomic Status 

Several studies have explored the relationship 
between occupation, socioeconomic status (SES), 
and testicular cancer risk (V AN DEN EEDEN et al. 
1991; SWERDLOW et al. 1991; KNIGHT et al. 1996; 
RIMPELA and PUKKALA 1987; PEARCE et al. 1987; 
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STENLUND and FLODERUS 1997; MILLS et al. 1984; 
BROWN and POTTERN 1984; McDoWALL and 
BALARAJAN 1984; SEWELL et al. 1986). High SES has 
been associated with increased risk of testicular can­
cer (SWERDLOW et al. 1991; RIMPELA and PUKKA LA 
1987) The available data on occupation are less clear, 
as the comparability of studies has been limited by 
the categorization of occupations, as well as the 
methods of data collection. In some cases, informa­
tion on occupation has been gathered retrospectively 
through medical record review in some cases and 
via interview in others. Also, some studies have 
categorized various job types into ever/never having 
worked in that occupation versus an alternate ap­
proach of the job held longest in the years preceding 
disease development. Several studies have found as­
sociations between both white and blue collar occu­
pations, although the United Kingdom Testicular 
Cancer Study Group (1994b) found no relationship 
between occupation and risk of testicular cancer in 
their 1994 study. 

A fairly consistent association between employ­
ment in white collar occupations and increased odds 
of testicular cancer has been found (VAN DEN EEDEN 
et al. 1991; PEARCE et al. 1987). VAN DEN EEDEN and 
colleagues found an odds ratio of 1.5 (95% CI 1.1, 
2.2) for ever having worked as an administrator 
or manager (VAN DEN EEDEN et al. 1991). Also, 
ever having worked as a physician or other health­
diagnosing profession was found to carry more 
than a fivefold increased risk of having the disease. 
This result is similar to findings by PEARCE 
and colleagues (1987) as well as a second study 
in which podiatrists were found to be at increased 
risk (ROSE et al. 1983). These findings are consistent 
with those observed between high socioeconomic 
status and disease risk. SWERDLOW et al. (1991) 
found that high social class based on occupation of 
both the father and the patient was positively associ­
ated with testicular cancer. Further, this study found 
that attendance at more selective schools, as a 
measure of high SES, increased a man's risk of 
testicular cancer. 

V AN DEN EEDEN and others have also found asso­
ciations between occupation in blue collar jobs 
and testicular cancer (VAN DEN EEDEN et al. 1991; 
KNIGHT et al. 1996). VAN DEN EEDEN and co­
workers found that electricians were 2.8 times (95% 
CI 1.2,6.4) more likely to have testicular cancer and 
that sailors, deckhands, pilots, and fisherman have a 
threefold increased risk (95% CI 1.2,7.9) (VAN DEN 
EEDEN et al. 1991). KNIGHT and colleagues found no 
overall association between occupation and testicu-
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lar cancer, but did find individuals in blue collar 
occupations to be at increased risk for nonseminoma 
testicular cancer (KNIGHT et al. 1996). In their 1996 
study, these investigators found statistically signifi­
cant increased odds associated with employment as 
miners (OR = 12.39) and food and beverage proces­
sors (OR = 3.20), as well as in the utilities industry 
(OR = 3.15). An odds ratio of 4.6 (not significant) 
was found for employment in the leather products 
industry, which supports previous findings of in­
creased risk for leather workers. Clusters of testicu­
lar cancer in workers in a leather tannery have been 
reported (LEVIN et al. 1987). 

Occupational exposure to magnetic fields (MF) 
was found to increase disease odds of nonseminoma 
testicular cancer in men aged 40 and younger 
in a study conducted by STENLUND and FLO DERUS 
(1997). Several studies have also examined the asso­
ciation between agricultural employment and tes­
ticular cancer risk, but there are conflicting results, 
with odds ratios ranging from 0.6 to 6.27 (VAN DEN 
EEDEN et al. 1991; MILLS et al. 1984; BROWN and 
POTTERN 1984; McDOWALL and BALARAJAN 1984; 
SEWELL et al. 1986). This relationship remains 
unclear. 

15.4 
Conclusions 

Testicular cancer incidence has been increasing 
for the last 50 years, although it appears there may 
have been a leveling off or even a decrease in this 
trend (Los Angeles 1972-1995 SEER Registry) 
(HENDERSON et al. 1997). The reason for the previ­
ous increase is unknown, but it does appear to be a 
birth cohort, rather than calendar year, phenomenon 
(BERGSTROM et al. 1996). Current evidence suggests 
that hormonal factors are strongly influential during 
the prenatal period. The age-specific incidence rates 
support either a prenatal or young-age exposure in 
the risk of testicular cancer. The familial clustering 
and racial risk difference provide important avenues 
of study in attempting to determine further the etiol­
ogy of testicular cancer. It is likely that future 
research on this disease will refine the existing 
hormonal etiologic hypothesis, explore issues of 
male reproductive health, and generate genetic 
models of disease susceptibility to further the under­
standing of determinants of risk and the causes of 
testicular cancer. 
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16.1 
Introduction 

The basis of the current classification of testicular 
germ cell tumors was established by the work of 
FRIEDMAN and MOORE, who reviewed almost 1000 
cases of testicular cancer and published their find­
ings in 1946 (FRIEDMAN and MOORE 1946). 
Refinements to their classification were based on ob­
servations of many but by Teilum in particular. 
MOSTOFI and SOBIN, with the assistance of a distin­
guished group of pathologists, created the W orId 
Health Organization classification in the 1970s, the 
preferred classification in the United States. PUGH 
and his colleagues established a somewhat compa­
rable classification, the British Testicular Tumor 
Panel classification. SKAKKEBAEK and colleagues, 
through numerous publications, have demonstrated 
the importance of carcinoma in situ, or intratubular 
germ cell neoplasia, defining the pathogenesis of 
germ cell tumors. The classification of germ cell tu­
mors created a framework to evaluate therapeutic 
strategies, leading to a dramatic decrease in the mor­
tality among patients with a highly lethal tumor. Ad­
ditionally, the work has led to a histogenetic scheme 
that has provided the framework to formulate hy­
potheses that can answer the many remaining ques­
tions concerning testicular cancer (LEAHY 1992; 
GINSBURG 1997). 

16.2 
Anatomy 

The testes lie obliquely oriented in the scrotum, each 
supported by its spermatic cord and separated by a 
septum. Normally the left testis, although slightly 
smaller, descends further than the right. The 
scrotum is composed of a layer of thin skin and an 
associated layer of fascia and smooth muscle known 
as dartos tunic. Dartos tunic separates the scrotum 
into two compartments. The scrotum has an inde­
pendent blood supply, innervation and lymphatic 
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drainage from that of the spermatic cord, the testis, 
and its coverings. 

The testis in the adult is about 4cm in length, 
2.5 cm in width and 3 cm in anterior-posterior di­
mension. It has a thick, smooth white outer covering 
known as the tunica albuginea. Loosely attached to 
the entire dorsomedial portion of the testis is the 
epididymis, a structure composed of tightly coiled 
tubules. Its most superior end is the head, its middle 
region is the body, and its most inferior region, the 
tail. On the superior part of the posterolateral side of 
the testis is the mediastinum, a rough thickening 8-
10 mm in dimension. Septa radiate from the medi­
astinum to the opposite internal walls of the tunica 
albuginea. These septa enclose cone-shaped lobules 
with apices oriented toward the mediastinum of the 
testis. Each testis has 250-400 lobules. Within each 
lobule are one to three convoluted seminiferous 
tubules, each measuring up to 80 cm when uncoiled. 
The space around the seminiferous tubules is known 
as the interstitium; it accounts for 25%-35% of the 
testicular parenchyma. As the seminiferous tubules 
approach the mediastinum, they straighten and 
merge into 15-20 larger ducts known as the tubuli 
recti. These tubules then develop an anastomotic 
network within the dense connective tissue of the 
mediastinum known as the rete testis. The tubules 
of the rete testis terminate to form approximately 20 
ducts that penetrate the tunica albuginea at the me­
diastinum, at which point they become the ductuli 
efferentes. These ductuli travel in a straight course to 
the head of the epididymis, where they converge into 
a highly convoluted single duct that forms the head, 
body, and tail of the epididymis. At this point the 
duct becomes the ductus deferens, the major excur­
rent duct of the testis. It enters the spermatic cord at 
the inferior pole of the testis. 

The testis and the spermatic cord are surrounded 
by an outpouching of the fascial and muscular layers 
of the abdominal wall, formed as the testis descends 
into the scrotum. Each outpouching surrounds the 
cord in a tubular fashion, extending into the scrotum 
and forming a blind sac that surrounds the testis 
within the scrotum. These coverings are a continua­
tion of the abdominal wall and are called the external 
spermatic fascia, cremasteric layer, and internal 
spermatic fascia, A partial covering of the testis 
known as the tunica vaginalis lines each pouch. This 
layer is a serous membrane derived from the perito­
neum that preceded the descent of the testis into the 
scrotum. Although other coverings of the testis are 
continuous with the abdominal wall, the tunica 
vaginalis is discontinuous as the connection with the 
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peritoneum is obliterated during development. The 
cremasteric layer comprises smooth muscle within 
the spermatic cord. The smooth muscle of the 
cremasteric layer is often lost as it surrounds the 
testis. 

16.2.1 
Blood Supply 

The main arterial blood supply to the testes is via the 
testicular arteries which originate from the aorta, 
travel retroperitoneally, and course through the deep 
inguinal ring, the inguinal canal, and the superficial 
inguinal canal where it enters the scrotum and the 
spermatic cord. Minor arterial blood supply is 
derived from the cremasteric artery, a branch of the 
inferior epigastric artery and the artery of the ductus 
deferens, a branch of the superior vesical artery. 
Each of the last two arteries supplies blood by anas­
tomotic branches in the area of the cord as well as the 
testis. These more minor vessels provide adequate 
flow to prevent infarction but not atrophy if the tes­
ticular artery is severed before it enters the scrotum. 
The inner two-thirds of the testicular parenchyma 
is drained by the centripetal veins, which follow 
the septal support structure. The outer one-third is 
draine~ by veins of the tunica vasculosa, which 
forms the inner layer of the tunica albuginea. Both 
sets of veins leave the testis at the mediastinum, 
where they join the venous drainage of the epididy­
mis to form a complex of veins known as the plexus 
pampiniformis. This venous plexus makes up a sig­
nificant portion of the spermatic cord and appears to 
help regulate the testicular temperature, usually 
2°C less than the core body temperature. This 
plexus progressively diminishes in number of chan­
nels, and, in the abdomen, it becomes a single 
channel. On the right, the testicular vein then travels 
retroperitoneally to empty into the vena cava at an 
oblique angle and on the left, into the renal vein at a 
right angle. 

16.2.2 
Lymphatics 

The lymphatics from the testis and its immediate 
coverings travel in multiple channels parallel to 
the testicular veins anterior to the psoas muscle. 
From the area of the testicular vein, they cross the 
ureter to where they enter lymph nodes in the 
retroperitoneum at about the level that the testicular 
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veins terminate. The lymphatics of the scrotum drain 
to inguinal lymph nodes. 

The supportive structures of the testes originate 
from the urogenital ridge, which is of endodermal 
origin. The germ cells are segregated early in devel­
opment in the yolk sac. During fetal development, 
they migrate into the developing gonad, in the 
gonadal ridge. Subsequently the testis passes cau­
dally behind the peritoneum and descends into the 
inguinal region, guided by the genital inguinalliga­
ment to the inguinal bursa, an outpouching of the 
abdominal wall. The deepest portion of the inguinal 
bursa has a structure called the gubernaculum testis, 
which is the terminal portion of the genital femoral 
ligament in the fetus. These structures then migrate 
into the scrotum with the components of the ab­
dominal wall forming the tunics already mentioned. 
Descent of the testes has occurred by the time of 
birth in most newborns, but full descent fails to 
occur in as many as 14% of infants 1 year of age. 
However, most of these testes are fully descended by 
the age of 5 years. 

16.2.3 
Histology 

Histologically, the parenchyma of the testis is com­
posed primarily of seminiferous tubules and the 
interstitium, which occupy approximately 25%-35% 
of the total space. The seminiferous tubules in a 
young adult are approximately 250]lm in diameter. 
Within the seminiferous tubules are two cell types. 
The Sertoli cell, a nondividing cell in adults, accounts 
for about 10% of the cellular elements of the semin­
iferous tubules. The Sertoli cell, through its cytoplas­
mic processes, creates ill-defined compartments, 
one basal and the other adluminal. Early phases of 
spermatogenesis appear to occur in the basal com­
partment and later stages of development in the 
adluminal compartment. The Sertoli cell's function 
appears to be the production of estrogen, the pro­
duction of proteins necessary for spermatogenesis, 
and the phagocytosis of shed cytoplasm of mature 
germ cells and maldeveloped spermatogonia. 

The germ cells that migrated from the yolk sac to 
the gonadal ridge constitute the remaining cells 
within the seminiferous tubules. Germ cells undergo 
continuous maturation, maturing in a spiral fashion 
through the seminiferous tubules. The germ cells 
account for almost all carcinomas that arise in 
the testis. The migration during embryogenesis ac­
counts for the extragonadal location of germ cell 
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tumors. The interstitium, which accounts for up to 
a third of the testicular parenchyma, is composed 
of blood and lymphatic vessels, nerves, macroph­
ages, and mast cells. In addition, an important endo­
crine cell, the Leydig cell, is present within the 
interstitium. Leydig cells can also be seen in the tu­
nica albuginea, spermatic cord, epididymis, and me­
diastinum of the testis, accounting for extragonadal 
locations of rare tumors that arise from these cells. 
These cells produce testosterone and are found sin­
gly and in clusters often in association with nerves, 
particularly in extratesticular locations. A character­
istic inclusion known as the crystalloid of Reinke 
may be found in the cytoplasm of the Leydig cell. 

16.3 
Classification and Staging 

Two classifications of testicular tumors are currently 
used worldwide, the World Health Organization 
(WHO) and the British Testicular Tumor Panel 
(BTTP), largely created by PUGH. In the United 
States, the WHO system is clearly preferred (Table 
16.1). 

16.3.1 
WHO Classification 

The WHO system has six broad categories: germ cell 
tumors, sex-cord stromal tumors, mixed germ cell 
stromal tumors, tumors of the rete testis, tumors 
of hematopoietic origin, and miscellaneous tumors. 
The germ cell tumors account for approximately 
95% of all testis tumors. The WHO classification had 
its inception in the 1940s with the classification of 
Friedman and Moore. The germ cell category recog­
nizes tumors of one histologic type that include 
seminomas, spermatocytic seminomas, embryo­
nal carcinomas, yolk sac tumors, polyembryomas, 
choriocarcinomas, and teratomas. Germ cell tumors 
of more than one histologic type are referred to as 
mixed germ cell tumors. These categories of germ 
cell tumors of the WHO classification will be dis­
cussed in greater detail. 

16.3.2 
British Classification 

The British system recognizes similar groups of 
nongerm cell tumors but has significant differences 
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Table 16.1. WHO classification of testicular tumours 

I. Germ cell tumors 
A. Tumors of one histologic type 

1. Seminoma 
2. Spermatocytic seminoma 
3. Embryonal carcinoma 
4. Yolk sac tumor (embryonal carcinoma, infantile 

type; endodermal sinus tumor) 
5. Polyembryoma 
6. Choriocarcinoma 
7. Teratomas 

(a) Mature 
(b) Immature 
(c) With malignant transformation 

B. Tumors of more than one histologic type 
1. Embryonal carcinoma and teratoma 

(teratocarcinoma) 
2. Choriocarcinoma and any other types (specify type) 
3. Other combinations (specify) 

II. Sex cord/stromal tumors 
A. Well-differentiated forms 

1. Leydig cell tumor 
2. Sertoli cell tumor 
3. Granulosa cell tumor 

B. Mixed forms (specify) 
C. Incompletely differentiated forms 

III. Tumors and tumor-like lesions containing both germ 
cell and sex cord/stromal elements 

A. Gonadoblastoma 
B. Others 

IV. Miscellaneous tumors 
A. Carcinoid 

V. Lymphoid and hematopoietic tumors 

VI. Secondary tumors 

VII. Tumors of collecting ducts, rete, epididymis, spermatic 
cord, capsule, supporting structures, and appendices 

A. Adenomatoid tumor 
B. Mesothelioma 
C. Adenoma 
D. Carcinoma 
E. Melanotic neuro-ectodermal tumor 
F. Brenner tumor 
G. Soft tissue tumors 

1. Embryonal rhabdomyosarcoma 
2. Others 

IX. Tumor-like lesions 
A. Epidermal (epidermoid) cyst 
B. Nonspecific orchitis 
C. Nonspecific granulomatous orchitis 
D. Specific orchitis 
E. Malakoplakia 
F. Fibromatous periorchitis 
G. Sperm granuloma 
H. Lipogranuloma 
I. Adrenal rests 
J. Others 
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from the WHO classification in the germ cell tumor 
category. It recognizes seminomas but places all 
nonseminomatous tumors within subgroups of a 
teratoma category (Table 16.2). 

In testicular cancer, there is no universally ac­
cepted staging system despite the existence of many; 
however, most authorities agree on broad concepts 
of staging. The widely accepted stages include 
confinement to the testes, extension to extragonadal 
structures, regional (retroperitoneal) lymph node 
involvement, supradiaphragmatic lymph node in­
volvement, and distant metastases. The greatest 
variation among the many staging systems lies in the 
separation of patients whose retroperitoneal lymph 
nodes are involved. The divisions in this group of 
retroperitoneal (regional) lymph nodes have evolved 
because of variations in chemotherapeutic treatment 
protocols. 

16.3.3 
The USC Staging System 

At the USC, the Skinner system is used to make 
therapeutic decisions (Table 16.3). The American 
Joint Committee on Cancer (AJCC) staging also is 
used, and is also presented here (Table 16.4). For 
purposes of staging, regional lymph nodes are the 

Table 16.2. BTTP classification of testicular tumors 

Seminoma 
Spermatocytic seminoma 
Malignant teratoma, undifferentiated (MTU) 
Yolk sac tumor 
Teratoma, differentiated (TD) 
Malignant teratoma, intermediate (MTI) 
Seminoma and TD 
Seminoma and MTU 
Malignant teratoma, trophoblastic (MTT) 
MTT and seminoma 

Table 16.3. Skinner staging 

A. Confined to testis; no clinical or x-ray evidence of 
spread; no positive nodes on lymph node dissection 

B. Disease below diaphragm, normal mediastinum, normal 
chest x-ray 
B1: <6 positive nodes that are well encapsulated and 

show no extension into retroperitoneal fat 
B2: >6 positive nodes that are capsular and mayor may 

not show extension into retroperitoneal fat; any 
node >2cm 

B3: Bulky, palpable abdominal mass (>5cm) 
C. Metastases above diaphragm or liver involvement 



Table 16.4. AJee staging 

Primary tumor (pT) 
The extent of primary tumor is classified after radical orchiectomy. 

pTX Primary tumor cannot be assessed. (If no radical orchitectomy has been performed, TX is used.) 
pTO No evidence of primary tumor (e.g., histologic scar in testis) 
pTis Intratubular germ cell neoplasia (carcinoma in situ) 
pTl Tumor limited to the testis and epididymis without vascular/lymphatic invasion. Tumor may invade into the tunica 

albuginea but not the tunica vaginalis 
pT2 Tumor limited to the testis and epididymis with vascularnymphatic invasion, or tumor extending through the 

tunica albuginea with involvement of the tunica vaginalis 
pT3 Tumor invades the spermatic cord with or without vascularllymphatic invasion 
pT4 Tumor invades the scrotum with or without vascularllymphatic invasion 

Regional Lymph nodes (N) 
Clinical 
NX 
NO 

Regional lymph nodes cannot be assessed 
No regional lymph node metastasis 

Nl Metastasis with a lymph node mass 2cm or less in greatest dimension; or multiple lymph nodes, none more than 
2 cm in greatest dimension 

N2 Metastasis with a lymph node mass more than 2cm but not more than 5cm in greatest dimension 
N3 Metastasis with a lymph node mass more than 5cm in greatest dimension 

Pathologic (pN) 
pNX Regional lymph nodes cannot be assessed 
pNO No regional lymph node metastasis 
pNI Metastasis with a lymph node mass 2cm or less in greatest dimension and less than or equal to 5 nodes positive, 

none more than 2 cm in greatest dimension 
pN2 Metastasis with a lymph node mass, more than 2 cm but not more than 5 cm in greatest dimension; or more than 5 

nodes positive, none more than 5 cm; or evidence of extranodal extension of tumor 
pN3 Metastasis with a lymph node mass more than 5cm in greatest dimension 

Distant metastasis(M) 
MX Distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis 

Mia Nonregional nodal or pulmonary metastasis 
Mlb Distant metastasis other than to nonregionallymph nodes and lungs 

Serum tumor markers (S) 
SX Marker studies not available or not performed 
SO Marker study levels within normal limits 
SI LDH <1.5 x Nand 

heG (mlu/ml) <5000 and 
AFP (ng/ml) <1000 

S2 LDH 1.5-10 x N or 
heG (mlu/ml) 5000-50000 or 
AFP (ng/ml) 1000-10000 

S3 LDH >lOxNor 
heG (rnlu/ml) >50000 or 
AFP (ng/rnl) >10000 

N indicates the upper limit of normal for the LDH assay. 

Stage grouping 
0 pris NO MO SO 
I pTl-4 NO MO SX 
IA pTl NO MO SO 
IB pT2 NO MO SO 

pT3 NO MO SO 
pT4 NO MO SO 

IS AnypT/Tx NO MO SI-3 
II AnypT/Tx NI-3 MO SX 
IIA AnypT/Tx Nl MO SO 

AnypT/Tx Nl MO SI 
lIB AnypT/Tx N2 MO SO 

AnypT/Tx N2 MO SO 
lIe AnypT/Tx N3 MO SO 

AnypT/Tx N3 MO SI 
III AnypT/Tx AnyN Ml SX 
IlIA AnypT/Tx AnyN MIa SO 

AnypT/Tx AnyN Mia SI 
IIIB AnypT/Tx NI-3 MO S2 

AnypT/Tx AnyN Mia S2 
me AnypT/Tx NI-3 MO S3 

AnypT/Tx AnyN Mia S3 
AnypT/Tx AnyN Mlb AnyS 
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interaortocaval, para-aortic, paracaval, preaortic, 
precaval, retroaortic, and retrocaval. If the patient 
has had scrotal or inguinal surgery, the intrapelvic, 
external iliac, and inguinal lymph nodes also are 
considered regional. 

16.4 
Pathologic Evaluation of a Testis 

Proper staging and classification of testicular tumors 
depends on a careful gross and microscopic exam­
ination of the specimen containing the tumor. 
Almost all testicular tumors received in a surgical 
pathology laboratory are the result of a radical or 
inguinal orchiectomy, done to prevent contamina­
tion of the scrotum (particularly the tunica vaginalis) 
should a mass within the testis prove to be a 
neoplasm. 

16.4.1 
Gross Pathologic Examination 

Ideally, the radical orchiectomy specimen is exam­
ined fresh, as soon after removal as possible. 
After opening the tunica vaginalis, the specimen is 
weighed and measurements of the testis and cord 
recorded. Careful gross examination must include 
the tunica albuginea, mediastinum, and epididymis, 
to look for distortion of the tunica or other evidence 
of extension into the tunica, or involvement of the 
mediastinum or epididymis. The spermatic cord 
is examined closely for areas of distortion or no­
dularity. Next, the testis is bivalved, cutting sagittally 
across the tunica albuginea through the widest area 
of the tumor and towards the mediastinum. The size 
of the tumor in three dimensions should be re­
corded. Depending on the size of the tumor or dis­
tortion of the testis, an occasional variation in the cut 
may be necessary. Make additional cuts parallel to 
the first at approximately 3-mm intervals. The objec­
tive is to document the relationship of tumor to adja­
cent structures and to demonstrate all variations of 
the tumor's appearance. The cut surface of the tumor 
should be carefully measured in three dimensions. 
Careful observation of the tumor's relationship to 
the rete testis and epididymis is particularly impor­
tant in staging. The cut surface of a testicular tumor 
can be highly predictive of its histologic type. For 
this reason, it is important to record the gross ap­
pearance of the tumor, and it is critical to sample all 
variants observed grossly. If the tumor is small, we 
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submit the whole tumor. If the tumor is large, we 
submit a section of all distinct gross appearances and 
at least one additional cassette of tissue for each cen­
timeter of the tumor's greatest dimension. Other 
essential sections include the interface of tumor and 
noninvolved testis, noninvolved testis, epididymis, 
and spermatic cord in several locations including the 
proximal margin (resected end). The uninvolved 
testis is examined for fibrosis or atrophy, and repre­
sentative areas sampled. It is important to sample 
non tumorous areas with a new surgical blade or a 
carefully cleaned blade because many testis tumors 
can be carried over to nontumorous areas in the 
cutting room. 

16.4.2 
Pathology Report 

A surgical pathology report should include the size 
of the testis and the size of the tumor, and a histo­
logic classification of all elements present; when 
more than one histologic type of tumor is present, an 
estimate of the amount of each type should be re­
corded. As well, there should be a comment on the 
presence or absence of vascular and/or lymphatic 
invasion. Last, a comment as to involvement or non­
involvement of the tunica albuginea, rete testis, 
epididymis, tunica vaginalis, and spermatic cord 
including the cord's resection margin should be 
present (Ro et al. 1996). 

16.5 
Intratubular Germ Cell Neoplasia 

16.5.1 
Clinical Features 

Intratubular germ cell neoplasia is defined as the 
presence of cytologically malignant germ cells 
similar to seminoma cells present within the semini­
ferous tubules. They line the atrophic seminiferous 
tubules in a continuous rim, pushing normal tubular 
cells centrally. The tubule has a thickened basement 
membrane and there is usually peritubular fibrosis. 
Although Wilms recognized these cells in association 
with testicular germ cell tumors over 100 years ago, 
Skakkebaek refocused attention on them in 1972, 
when he proposed their role as a precursor cell to 
both seminomas and nonseminomatous germ cell 
tumors in the testes. The preponderance of evidence 
now supports his hypothesis (VAN ECHTEN et al. 
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1995; LOOIJENGA 1995; DAUGAARD et al. 1996; 
DIECKMANN and Loy 1996; LEAHY 1992). In the 
European literature, this lesion is referred to as car­
cinoma in situ, which should be considered a syn­
onymous term to intratubular germ cell neoplasia 
(ITGCN). Certain American authors argue against 
carcinoma in situ because they point out the precur­
sor cells are not epithelial and some tumors that arise 
from them are not carcinomas (YOUNG and SCULLY 
1990). 

The intratubular and morphologically malig­
nant germ cells are found adjacent to most germ 
cell tumors with the exception of pure mature 
teratomas, pure yolk sac tumors, and spermatocytic 
serminomas. In addition, they are found in the con­
tralateral testis of patients with testicular germ cell 
tumors 5% of the time (DAUGAARD et al. 1996; 
HARLAND et al. 1996). SKAKKEBAEK first pointed out 
in 1972 their existence in the testes of infertile men. 
When found on biopsy, these men often developed 
malignant germ cell tumors including seminoma, 
embryonal carcinoma, teratoma, and mixed germ 
cell tumors. Not all agree with an approach on 
how to manage this clinical problem (LEAHY 1992), 
with some advocating contralateral testicular biopsy 
with treatment if ITGCN is found (DE LA T AILLE 
et al. 1997; HOULGATTE et al. 1995), and others rec­
ommending close clinical follow up (HERR and 
SHEINFELD 1997). 

Cryptorchid testes, even after correction, have 
been found to have ITGCN. Patients with gonadal 
dysgenesis and androgen insensitivity syndrome 
also have these lesions. Last, patients without 
primary testicular tumors but extragonadal germ 
cell tumors often have ITGCN in their testes. 

16.5.2 
Pathologic Features 

The testis of patients with intratubular germ cell 
neoplasia and no infiltrating tumor is generally 
small. There is often loss of seminiferous tubules 
with replacement by fibrosis. Histologically, the neo­
plastic cells are located on the basement membrane 
of the seminiferous tubules, which usually are thick­
ened. The critical cell is enlarged with clear cyto­
plasm that contains glycogen like a seminoma cell. 
The nuclei are spherical to ovoid and measure 9.7 J.1m 
in average diameter as opposed to the 6.5 J.1m of a 
normal primary spermatogonia (GIWEZCMAN et al. 
1989). The cellularity varies from just a few cells 
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sion of the lumen of the seminiferous tubule (Fig. 
16.1). Normal spermatogenesis is at least greatly de­
creased in affected tubules and is usually completely 
absent. Sertoli cells are generally diminished as 
well. If normal cells of the seminiferous tubule are 
present, they are pushed centrally within the lumen. 
Mitoses are often present. When clusters of neoplas­
tic cells are present, they may be associated with 
lymphocytes. 

The lesions are often patchy and associated with 
thickening of the basement membrane, fibrosis, and 
Leydig cell hyperplasia. The neoplastic cells can 
extend into the rete testis in a pagetoid fashion 
(Fig. 16.2). Most often, these lesions resemble 
seminoma; however, syncytiotrophoblasts have been 
seen in association with these lesions and intra­
tubular foci resembling embryonal carcinoma are 
also reported (Figs. 16.3, 16.4). Intratubular germ 
cell spermatocytic seminoma is often observed. 
Scully described a pure intratubular spermatocytic 
seminoma. Intratubular spermatocytic seminoma 

Fig. 16.1. Intratubular germ cell neoplasia 

abutting the basement membrane to complete occlu- Fig. 16.2. Pagetoid spread of seminoma cells into rete testis 
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Fig. 16.3. Seminoma in situ 

Fig. 16.4. Embryonal carcinoma in situ 

has not been described with other germ cell tumors. 
I could not find a report of an intratubular germ cell 
teratoma. 

Immunohistochemical stains are not of great 
value. Ferritin staining of the critical cells has been 
reported. Placental alkaline phosphatase staining is 
positive in most cases with a pattern of staining 
similar to seminoma. There are investigators who 
have developed antibodies to germinal epithelium or 
used them to study tumorigenesis (HIRAOKA et al. 
1997; JORGENSEN et al. 1995b). 

16.6 
Seminoma 

16.6.1 
Clinical Features 

Seminoma is the most common pure form oftesticu­
lar germ cell tumor, accounting for between 40% and 
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50% of all germ cell tumors. It is a tumor of adults 
with only rare reports of its occurrence prior to 
puberty. A case report from the Armed Forces Insti­
tute of Pathology described a 10-year-old child with 
seminoma. The average patient is in the fourth 
decade, approximately 10 years later than the onset 
of nonseminomatous germ cell tumors. The typical 
presentation is that of an enlarged testis with heavi­
ness and rarely dull pain. As well, some pa­
tients present with a hydrocele. Rarely, patients can 
present with gynecomastia which normally corre­
lates with human chorionic gonadotropin (hCG) 
production. Some 2%-3% of patients present 
with symptoms due to metastases in retroperitoneal 
lymph nodes, bone, or lung. These symptoms may be 
bone pain or lung metastasis, but are more com­
monly back pain related to retroperitoneal lymph 
node metastases. Thirty percent of patients with 
seminoma are found to have metastases at the time 
of presentation. This tumor is most common in pa­
tients with maldescent of the testis. It is important to 
recognize that such patients with this developmental 
abnormality also may have a germ cell tumor pre­
senting in the normally descended testis. 

Seminomas almost always spread by lymphatics 
to the para-aortic, para-iliac, mediastinal, and 
supraclavicular lymph nodes. Later in the course of 
the disease, hematogenous spread can occur with the 
usual sites of metastases being liver, lung, and bones. 
If seminomas recur, they usually do so within 2 years 
of therapy; however, there are reports of recurrences 
10-20 years after successful treatment. 

16.6.2 
Tumor Markers 

Elevated serum lactate dehydrogenase, placental al­
kaline phosphatase, and neuron-specific enolase 
may be found in patients with seminoma. These 
enzymes are most useful in monitoring patients with 
known disease, because they lack both specificity 
and sensitivity. Both placental alkaline phosphatase 
and the LD1 isoenzyme oflactate dehydrogenase can 
be used as indicators of the tumor burden as well as 
tumor response to chemotherapy. In 8%-10% of 
patients, hCG is found, usually correlated with the 
presence of syncytiotrophoblasts within the tumor. 
This pathologic finding does not alter the prognosis 
of these patients (BUTCHER et al. 1985). It is of inter­
est that when blood from the testicular vein is 
sampled, the hCG level is elevated more often than 
when peripheral blood is sampled (FIET et al. 1985). 
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a-Fetoprotein is virtually never present in seminoma 
and its presence in a patient with seminoma is an 
indication of nonseminomatous elements present in 
a patient's tumor. Therefore, knowledge of either 
a-fetoprotein or heG elevations is important for a 
surgical pathologist so that a diligent search can be 
made for the histologic elements producing these 
substances. 

16.6.3 
Pathologic Features 

Generally the testis is diffusely and uniformly 
enlarged, although in 15% of patients the size of 
the testis is normal or slightly decreased (Figs. 
16.5-16.9). On cut surface, the tumor is usually 
multinodular and has a cream to yellow color. When 
the tumors are unusually large (up to 10 times the 
size of a normal testis), areas of necrosis may be 
present grossly; otherwise, necrosis is an unusual 
gross feature. The cut surface should be carefully 
examined for petechial hemorrhages as these gener­
ally correlate with areas containing syncytiotro­
phoblasts. The consistency of the tumor varies 
depending on the amount of fibrous tissue present 
within fibrous septa of the tumor. Those with scanty 
fibrous septa are soft whereas those with more exten­
sive fibrosis are firmer. 

Fig. 16.5. Gross appearance of 
seminoma 

Fig. 16.6. Seminoma with lymphoid stroma 

Fig. 16.7. Seminoma with scant stroma 
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Fig. 16.8. Seminoma with abundant lymphoid stroma 

Fig. 16.9. Cytologic detail of seminoma 

16.6.3.1 
Microscopic Appearance 

Microscopically, the tumors are composed of sheets 
of uniformly sized neoplastic cells divided by septa. 
The neoplastic cells are generally 15-2511m in diam­
eter and have well-delineated cytoplasmic borders 
and spherical to ovoid nuclei with sharply defined 
nuclear membranes. The cytoplasm generally is clear 
due to the accumulation of glycogen. The nuclear 
chromatin is generally vesicular and prominent 
nucleoli are seen. Associated with the fibrous septa 
are abundant lymphocytes in approximately 80% of 
cases; these lymphocytes mark as T cells. At the 
microscopic level, necrosis is common as well as 
apoptosis. 

Variations in microscopic appearance do occur. A 
granulomatous reaction composed of smalllympho­
cytes as well as histiocytes with abundant cytoplasm 
but without necrosis is seen in as many as 50% of 
cases; this response is marked in 20% of cases. The 
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Fig. 16.10. Seminoma with syncytiotrophoblast 

Fig. 16.11. Infiltrative cord-like pattern produced by 
seminoma 

granulomatous reaction can be of such a degree that 
tumor cells are difficult to identify and the diagnosis 
missed on small biopsies. In some tumors, promi­
nent intercellular edema produces a micro cystic 
pattern. This pattern is important to recognize be­
cause it can often be confused with a yolk sac tumor. 
In 8% of cases syncytiotrophoblasts are present (Fig. 
16.10). These generally appear as single or small 
clusters of multinucleated giant cells appearing 
similar to the syncytiotrophoblasts found in the 
placenta. When stained immunohistochemically 
for heG, these cells usually are positive. Because 
choriocarcinoma does still impart a poor prog­
nosis, it is important to search carefully in tumors 
with syncytiotrophoblasts to be certain that there are 
no areas of choriocarcinoma. Rarely, seminoma can 
produce a cord-like or trabecular pattern reminis­
cent of the Indian-file pattern of lobular breast 
cancer (Fig. 16.11). Occasionally, the tumor infil­
trates around seminiferous tubules, usually at the 
interface of the tumor and noninvolved testis. 
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A now somewhat controversial variation refer­
red to as anaplastic seminoma may also be present. 
MOSTOFI and PRICE identified a group of patients 
with a higher mitotic rate (greater than three mitoses 
per high power field) that they believe imparted a 
worse prognosis. It is true that the numbers of mito­
ses vary considerably in seminoma, which is a tumor 
generally of high proliferative rate. More recent stud­
ies, however, do not seem to support the concept of 
anaplastic seminoma as a distinct and separate entity 
(PERCARPIO et al. 1997; ZUCKMAN et al. 1988). This 
loss of distinction may be due to the more successful 
modern-day therapy with all germ cell tumors. 

16.6.3.2 
Special Stains 

A number of histochemical and immunohistochemi­
cal stains are available to the surgical pathologist to 
aid in the diagnosis of this tumor. The presence of 
glycogen within the cyIoplasm is a hallmark of this 
tumor and can be quite helpful in characterizing it. It 
is important to recognize that glycogen can be easily 
removed in tissue processing and therefore accurate 
interpretation of periodic acid-Schiff stains for 
glycogen requires information on how the tissue 
was processed. Seminoma does express on its 
membranes a distinct marker, placental alkaline 
phosphatase, and given the proper pattern, this im­
munohistochemical stain is quite specific for 
seminoma. Keratins are generally not expressed ex­
tensively in seminoma cells; however, some low 
molecular weight keratins can be demonstrated 
using frozen sections. Higher molecular weight 
keratins and epithelial membrane antigen are not 
expressed in seminomas. A useful immunohis­
tochemical panel of stains for seminoma includes 
placental alkaline phosphatase (positive), epithelial 
membrane antigen (negative) and combination of 
AE-lIAE-3 keratin staining (negative) (NIEHANS et 
al. 1988; WICK et al. 1987). 

16.7 
Spermatocytic Seminoma 

16.7.1 
Clinical Features 

In 1946, MAssoN described a group of testicular 
tumors that he referred to as "spermatocytic 
seminoma," suggesting they were a subset of 
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seminoma. It is now generally accepted that 
spermatocytic seminoma is a separate and unique 
tumor and should not be considered a subtype of 
seminoma. 

This tumor represents approximately 2% of all 
testicular germ cell tumors. The average age of 
patients with this tumor is 54 years. TALERMAN 
has reported his experience of 22 patients with 
spermatocytic seminoma over a period of approxi­
mately 30 years and found it accounted for 4.4% of 
all seminomas seen during the same period. The 
tumor has not been reported in children. At pre­
sentation, the patients generally describe painless 
insidious enlargement of the testis. The tumor is 
often bilateral, with 6%-10% of patients having both 
testes involved. Only 2% of typical seminomas 
have bilateral testicular involvement. Spermatocytic 
seminoma does not seem to occur in patients with 
undescended testes. It is of interest that this tumor 
does not occur in extragonadal sites as other germ 
cell tumors do. TALERMAN's series of spermatocyIic 
seminoma did include two cases in which the con­
tralateral testis was undescended. 

Spermatocytic seminoma rarely metastasizes, and 
only a few cases that may represent true metastasis 
have been reported. Early reports of metastases 
were recorded but it is now generally thought that 
these represent examples of lymphoma mimicking 
spermatocytic seminoma. Because of the low inci­
dence of metastases, the prognosis of spermatocytic 
seminomas is excellent and most patients are cured 
with orchiectomy alone. It is important to recognize 
that spermatocytic seminomas can be associated 
with a sarcoma and when present this combination 
has a much worse prognosis (TRuE et al. 1988; FLOYD 

et al. 1988). In contrast to spermatocytic seminoma, 
the small subset of patients with an associated 
sarcoma have a poor prognosis even with modern­
day chemotherapy. Serum markers are of no benefit 
in evaluating patients with spermatocytic seminoma. 

16.7.2 
Pathologic Features 

The gross appearance of spermatocytic seminoma is 
distinctive. The tumor is usually large, many being 
greater than 5 cm, and the testis usually is expanded 
uniformly. The cut surface is homogeneous, soft, 
pale gray, friable, and edematous. Despite the large 
size of these tumors, necrosis is generally not a 
feature. As well, the tumors have a gelatinous or 
mucoid cut surface. The tunica is not usually in-
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volved but some of the largest tumors have de­
stroyed the epididymis. 

16.7.2.1 
Microscopic Appearance 

The microscopic appearance reveals diffuse sheets of 
polymorphic neoplastic cells that lack the fibrous 
stroma of the typical seminoma. Frequently, there is 
intracellular edema, with lakes of eosinophilic pre­
cipitate. The tumor appears to involve both the 
intratubular and the interstitial compartments of 
the testis, and the tubules are greatly expanded, often 
by the intratubular component. The polymorphous 
population of cells is made up of three types. 
The most common type is a medium-size cell 
of IS-18pm with a spherical nucleus and abundant 
eosinophilic cytoplasm. The chromatin has a unique 
granular appearance that is important in recognizing 
this tumor. In addition, a smaller cell is present in 
significant numbers. It is about 6-8 Jlm and appears 
similar to a small lymphocyte. These cells have a rim 
of cytoplasm and resemble secondary spermatocytes 
but are not haploid. The third cell type is uncommon 
but is distinctive, measuring SO-100Jlm in diameter. 
It has an ovoid nucleus with clumped, filamentous 
chromatin and rather abundant cytoplasm. This 
chromatin pattern is unique and is often referred 
to as a spireme pattern. Intratubular involvement 
is common, having the same morphologic appear­
ance as the infiltrative component (SOOSAY et al. 
1991). Mitoses are rare in all these cell types. The 
variations in tumor morphology seen in seminoma, 
such a granulomatous reaction and presence of 
syncytiotrophoblasts, are not present in this tumor. 
The amount of cytoplasmic glycogen present is scant 
and, as opposed to seminoma, the cells are only 
focally positive for placental alkaline phosphatase. 
Low molecular weight keratin is usually negative with 
some staining with dot-like positivity to CKI8. It is of 
interest that these tumors display moderate degrees 
of aneuploidy when examined by flow cytometry. 

16.8 
Embryonal Carcinoma 

16.8.1 
Clinical Features 

Embryonal carcinoma is a testicular tumor that oc­
curs on average a full decade earlier than seminoma, 
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the usual age ranging from 20 to 33. The tumor rarely 
occurs in infants and children. Confusion is caused 
by the term "infantile embryonal carcinoma," which 
is a distinct and separate tumor from pure embryo­
nal carcinoma. A preferable name for the so-called 
infantile embryonal carcinoma is yolk sac tumor (see 
Sect. 16.9). There is considerable variation in the re­
porting of the incidence of embryonal carcinoma, 
with some figures as low as 2%-3% and others as 
high as 35%-40%. This probably is due to variation 
in recognition and recording of the yolk sac elements 
in embryonal carcinoma. It is important to differen­
tiate between embryonal carcinomas and yolk sac 
tumors. When this is done, the incidence of pure 
embryonal carcinomas is in the range of 2%-5% 
(MOSTOFI et al. 1987). 

The clinical presentation of embryonal carci­
noma is one of gradual swelling of the testis with 
or without pain. Pain does, however, occur more 
commonly in embryonal carcinoma. Gynecomastia 
usually correlates with the presence of syncy­
tiotrophoblasts producing hCG in the primary 
tumor. These tumors also occur in maldescended 
testis but appear to occur less frequently than 
seminomas. 

At presentation, a third to a half of patients with 
embryonal carcinoma have metastases. The usual 
site is the retroperitoneal lymph nodes. When the 
right testis is involved by the tumor, it is generally 
the interaortocavallymph nodes at the level of the 
2nd lumbar vertebra that are involved first. When 
the left testis is involved, the nodes first involved 
usually are the left para-aortic lymph nodes below 
the renal vein and pre aortic nodes (DONOHUE 1983). 
An autopsy study of metastatic sites revealed a distri­
bution given in descending order as follows: para­
aortic lymph nodes, iliac lymph nodes, lung, liver, 
pleura, bones, and gastrointestinal tract. This study 
demonstrated that 96% of metastases were embryo­
nal carcinoma with 8% containing teratoma and 5% 
revealing choriocarcinoma. These elements were 
found in metastases despite their absence in the 
primary tumor. 

Serum tumor markers, when present, can be of 
benefit by monitoring a patient's response to 
therapy. Lactate dehydrogenase, placental alkaline 
phosphatase, and hCG can all be elevated, with hCG 
being reported in as many as 60% of these tumors. 
If elevated at all, a-fetoprotein in pure embryonal 
carcinomas is only minimally elevated and when 
marked elevation is identified, it usually indicates 
the presence of yolk sac elements (TALERMAN et al. 
1980; MOSTOFI et al. 1987). 
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16.8.2 
Pathologic Features 

Embryonal carcinomas at presentation in the testis 
are generally the smallest of the common germ cell 
tumors, being considerably smaller than seminomas. 
They frequently distort the tunica and often replace 
all or most of the testis (Figs. 16.12-16.15). In 10%-
20% of cases the epididymis is involved. The cut 
surface of the tumor is usually variegated with gray­
white areas of tumor separated by foci of hemor­
rhage and necrosis. The variegated appearance of 
these tumors with hemorrhage and necrosis within 
even small tumors is distinctive. 

Fig. 16.13. Embryonal carcinoma, papillary pattern 

223 

16.8.2.1 
Microscopic Appearance 

Microscopically, these tumors appear as epithelial 
neoplasms with clear-cut features of malignancy. 
Histologically, they grow in three basic patterns: 
solid, papillary, and tubular or glandular. These 
tumors also can be found in intra tubular sites. Cyto­
logically, the cells are anaplastic in appearance but 
are distinctly epithelial. The cells are varied in size 
and shape, but are generally large and may have a 
cuboidal, flattened, columnar, or even polyhedral 
appearance. The cell borders are generally indistinct, 
giving a syncytial growth pattern. The cytoplasm is 

Fig. 16.12. Gross appearance of em­
bryonal carcinoma 

Fig. 16.14. Embryonal carcinoma with a double cell layered 
glandular pattern 
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Fig. 16.15. Cytologic features of embryonal carcinoma, glan­
dular pattern 

generally eosinophilic, and occasionally cleared. The 
nuclei are usually round to oval with coarse nuclear 
membranes and often coarse chromatin. Generally, 
lymphocytes and granulomas are absent, but in a few 
cases can be seen. As well, there is often a delicate 
fibrovascular stroma with a primitive mesenchymal 
appearance. It is important to search diligently 
for syncytiotrophoblasts to assure that a focus of 
choriocarcinoma is not present. The papillary 
pattern of embryonal carcinoma can produce struc­
tures mimicking the Schiller-Duvall bodies seen in 
yolk sac tumors. In addition, embryonal carcinomas 
can focally produce a distinct structure consisting of 
an ectodermal bilaminar layer of cells with an amni­
otic cavity on one side and yolk sac elements on the 
other. These structures are referred to as embryoid 
bodies and they have a striking resemblance to a 13-
day embryo (JACOBSEN and TALERMAN 1989). 

16.8.2.2 
Special Stains 

Immunohistochemical stains in the diagnosis of 
these tumors can be helpful. The combination ofpla­
cental alkaline phosphatase, cytokeratin, and epithe­
lial membrane antigen is an effective battery of stains 
(JACOBSEN et al. 1981). Placental alkaline phos­
phatase is present in cytoplasmic borders of approxi­
mately 90% of cases but it has a different pattern 
than seminoma in that it is weaker in staining and 
is usually patchy. In embryonal carcinoma the 
cytokeratins are typically more positive but they 
are similar to the range of positive cytokeratins in 
seminoma in that keratins 8, 18, 19, and even 4 and 
17 can be positive. One expects the epithelial mem-
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brane antigen to be negative in embryonal carci­
noma. a-Fetoprotein staining is a marker of yolk 
sac elements and can assist in identifying the subtle 
presence of yolk sac elements in an otherwise 
pure embryonal carcinoma (T ALERMAN et al. 1980; 
MOSTOFI et al. 1987). 

16.9 
Polyembryoma 

A special designation in the WHO classification is 
made for polyembryoma, a rare morphologic pattern 
that almost never appears as a pure tumor. Grossly, 
these tumors are described as solid but soft and 
edematous. Their unique feature is the presence of 
numerous organoid structures that resemble embry­
onic structures of 1-2 weeks' gestation. These struc­
tures generally have a central embryonic disc with a 
cavity that resembles the amniotic cavity on one 
surface and tissues resembling the yolk sac endo­
derm on the other. These embryoid bodies are usu­
ally separated by primitive mesenchyme. Because 
only a few cases of this rare but distinct morphologic 
entity have been reported, it is difficult to predict the 
prognosis and behavior of patients with this tumor. 

16.10 
Yolk Sac Tumor 

16.10.1 
Clinical Features 

The yolk sac tumor is the most recently recognized 
testicular germ cell tumor. Its recognition occurred 
as the result of Teilum's work in recognizing the 
resemblance of the yolk sac tumor patterns to the 
endodermal sinuses of Duvall seen in the rat pla­
centa (TElLUM 1959, 1976). This tumor distinguishes 
itself in that it is the most common testicular germ 
cell tumor in children, accounting for 82% of prepu­
bertal germ cell tumors. In its pure form, the tumor 
usually occurs in children less than 3 years, but may 
occur as late as 9 years. The tumor is rare in adults in 
the pure form but is a common component of mixed 
germ cell tumors. Children with this tumor present 
with a testicular mass or gradual testicular enlarge­
ment and around 12% (range 6%-16%) have 
metastases at presentation. This tumor is not associ­
ated with maldescended testes. The pattern of 
metastasis is through both the lymphatic and he­
matogenous routes. In adults its presence in a mixed 
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germ cell tumor predicts for a lower stage at presen­
tation. Prior to modern-day chemotherapy, this 
tumor had a poor prognosis but its prognosis now 
is good (KAY 1993). 

16.10.2 
Tumor Markers 

The serum tumor marker a-fetoprotein is produced 
by these tumors and is very helpful in the initial 
evaluation of these patients as well as in their follow­
up. Patients with this tumor often present with 
a-fetoprotein levels in the range of thousands 
(TALERMAN et al. 1980). Because of the high levels of 
a-fetoprotein and the lack of other clinical condi­
tions raising the a-fetoprotein to this level, this 
marker is a good diagnostic tool. In addition, it is an 
effective means of monitoring the patient's disease. 

16.10.3 
Pathologic Features 

In children, this tumor is generally confined to the 
testis and often almost completely replaces it. The 
tumor is generally well-circumscribed but does not 
appear to have a capsule. The cut surface of the 
tumor is generally solid, soft, and gray-white to 

225 

Fig. 16.16. Yolk sac tumor with a macro- and micro cystic 
pattern 

yellow-tan; it is usually homogeneous and often has Fig. 16.17. Schiller-Duvall body 

a gelatinous appearance. Areas of hemorrhage are 
common, and necrosis may be present if the tumor is 
large. 

16.10.3.1 
Microscopic Appearance 

The microscopic appearance of this tumor is ex­
tremely varied, accounting for the difficulty in recog­
nizing it in adult mixed germ cell tumors (Figs. 
16.16-16.20). The neoplastic cells have an endothe­
lial appearance and may be columnar, cuboidal, or 
flattened, with indistinct borders. The nuclei are 
spherical to ovoid with distinct nucleoli. The cyto­
plasm is vacuolated or clear, often with pale eosino­
philic material. JACOBSEN and TALERMAN described 
ten histologic patterns: micro cystic or reticular, 
macrocystic, solid, glandular-alveolar, endodermal 
sinus, papillary, myxomatous, polyvesicular vi­
telline, hepatoid, and primitive intestinal (enteric). 
The most common pattern in the adult testis is the 
microcystic. It produces a honeycomb pattern due to 

Fig. 16.18. Eosinophilic globules in yolk sac tumor 

intracellular and extracellular vacuoles that often 
contain a-fetoprotein-positive eosinophilic mate­
rial. The macrocystic pattern is more common in 
infantile yolk sac tumors. The larger cysts are lined 
by flattened cells that are also a-fetoprotein positive. 
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Fig. 16.19. Yolk sac tumor with endodermal sinus pattern 

Fig. 16.20. Yolk sac tumor with glandular alveolar pattern 

As well, there is a solid pattern resembling embryo­
nal carcinoma in as many as a quarter of patients. 
The most distinctive pattern is the endodermal sinus 
pattern that produces distinctive microscopic struc­
tures, the so-called Schiller-Duvall bodies. It is these 
structures that resemble endodermal sinuses of the 
rat placenta and although not always present, they 
are diagnostic of yolk sac carcinoma. Schiller-Duvall 
bodies are characterized by a central vessel that is 
surrounded by loose mesenchymal tissues that are 
then, in turn, capped by cuboidal to columnar cells. 
This vascular structure sits in a cystic space lined by 
flattened neoplastic cells. 

Often eosinophilic globules are found in the 
cytoplasm of these tumors and these are usually (X­
fetoprotein positive. In addition, these globules stain 
with (Xl-antitrypsin, a marker that is commonly 
present in tumors with an endodermal sinus pattern. 
In addition, cytokeratins are present in almost all 
endodermal sinus tumors and epithelial membrane 
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antigen (EMA) is usually absent (NIEHANS et al. 
1988). Placental alkaline phosphatase is usually 
patchy. This can be particularly problematic in dis­
tinguishing solid areas of endodermal sinus tumor 
from seminoma or embryonal carcinoma. 

16.11 
Teratoma 

16.11.1 
Clinical Features 

Teratoma is a germ cell tumor usually of more than 
one of the three germ cell layers, ectoderm, endo­
derm, and mesoderm. In the WHO classification, 
the teratomas are divided into mature teratoma, 
immature teratoma, and teratoma with malignant 
transformation. It should be recognized that the 
morphology and behavior of the teratomas are quite 
varied and, in adults, all must be considered capable 
of metastases. The category of teratoma with malig­
nant transformation is a tumor which has an overtly 
malignant histologic component. These tumors are 
always malignant whereas the mature and immature 
teratomas mayor may not be malignant. Within the 
category of teratoma is a group of rare tumors con­
taining elements apparently derived from only one 
germ cell layer. I prefer to consider these tumors 
as monodermal variants of teratomas. The group in­
cludes the carcinoid tumor, the dermoid, the primi­
tive neuroectodermal tumor, and, perhaps, the 
epidermoid cyst (HEIDENREICH et al. 1995, 1996). 

Teratomas in the pure state represent approxi­
mately 2%-9% of testicular nonseminomatous germ 
cell tumors and have a bimodal age distribution 
(SIMMONDS et al. 1996; HEIDENREICH et al. 1997). 
This is the second most common tumor in children, 
with the mean age being approximately 20 months. 
In adults most teratomas are seen in the first three 
decades of life. Teratoma is a common component 
of mixed germ cell tumors, with approximately 50% 
having teratomatous components. Most childhood 
teratomas occur in the first 4 years, with very few 
teratomas being seen between age 4 and 12 (or 
the age of puberty). Childhood teratoma can be 
associated with such congenital anomalies as spina 
bifida and hemihypertrophy. The patients generally 
present with a slightly enlarged testis creating a 
palpable mass. The second most common complaint 
is pain. The childhood teratomas are generally 
found on routine physical examination or by a 
parent. 
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The pattern of metastases varies with the age 
group. Children less than 4 years of age almost never 
have metastatic disease, and children between the 
age of 4 and 12 rarely have metastases. In adults with 
pure teratomas, up to 25% have metastatic disease. 
Patients with pure teratomas have presented with 
metastasis of embryonal carcinoma. It is of interest 
that those pure teratomas that do metastasize usu­
ally have an intra tubular germ cell tumor present in 
the resected testis. Serum markers used for germ cell 
tumors are helpful in screening these patients, but 
usually identify a group of patients who have an un-

Fig. 16.21. Gross appearance of 
teratoma 
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detected nonteratomatous component. Fig. 16.22. Epithelial and mesenchymal area of a teratoma 

16.11.2 
Pathologic Features 

The testis involved by a teratoma generally has an 
irregular tunica deformed by the underlying tumor 
(Figs. 16.21, 16.22). On cut surface, the tumor is a 
well-circumscribed and often encapsulated mass. 
Multiple cyst-like structures up to 1 cm containing 
watery or mucoid material may be present; they are 
separated by fibromuscular tissue. Other areas of the 
tumor may be solid, and contain grossly obvious 
cartilage. Sometimes the solid areas are more hemor­
rhagic, fleshy, and even encephaloid in appearance; 
such areas generally reflect areas of immaturity. It is 
important to sample all areas generously to exclude 
the presence of nonteratomatous elements. 

76.77.2.7 
Microscopic Appearance 

The microscopic appearance of teratomas is highly 
complex, with many of the mature tumors displaying 
areas of cartilage, smooth and striated muscle, 
neuroglia, enteric glands, respiratory epithelium, 
squamous epithelium, and urothelial islands. Less 
commonly bone, choroid, and even kidney, liver, 
and pancreas can be seen. All of these elements can 
be mature or immature, resulting in subcategories of 
some authors' classifications. Atypia can be present 
in either the childhood or the adult forms and these 
atypia are often associated with aneuploidy. How­
ever, the atypia and aneuploidy do not appear to 
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correlate with outcome, which is correlated best with 
the age of the patient. As mentioned above, children 
less than 4 years old virtually never have metastases 
even though they have significant areas of immatu­
rity associated with atypia and aneuploidy. The 
teratomas in adults have associated intratubular 
germ cell neoplasia whereas the tumors in children 
less than 4 years old lack this feature. Although as yet 
unproven, it may be that the presence of intratubular 
germ cell neoplasia helps to distinguish the teratoma 
that can metastasize from one that cannot in the age 
range of 4-12 years (JORGENSEN et al. 1995a). 

Teratoma with malignant transformation can oc­
cur with either the mature or the immature compo­
nent. In addition to the teratomatous elements, this 
variant has a component that is cytologically malig­
nant, destructive, and invasive. This so-called 
malignant transformed component can be an 
adenocarcinoma, squamous carcinoma, or even an 
undifferentiated carcinoma. As well, sarcomas and 
even lymphomas can occur in teratomas but these 
are difficult to distinguish from the immature 
mesenchyme that may be present in an immature 
teratoma. Generally, sarcomatous or lymphomatous 
malignant transformation is recognized by an over­
growth of one particular pattern. Its presence in a 
teratoma prior to treatment or confined to the testis 
does not necessarily result in a poor prognosis. How­
ever, its occurrence in a previously treated germ cell 
tumor or a distant metastatic site does confer a much 
poorer prognosis (AHMED et al. 1985; AMSTERDAM 
et al. 1996). 

16.11.2.2 
Special Stains 

Immunohistochemical stains on this particular 
group of tumor are not of much benefit because most 
of the patterns of staining in other germ cell tumors 
can be present in teratoma, with a-fetoprotein being 
seen in enteric epithelium or liver (NIEHANS et al. 
1988). In addition, ai-antitrypsin, carcinoembryonic 
antigen, and ferritin immunostaining has been re­
ported in teratomatous epithelium (JACOBSEN et al. 
1981). 

16.11.2.3 
Monodermal Variants 

The two testicular tumors that are most likely candi­
dates for monodermal variants of teratoma are the 
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carcinoid tumor and the primitive neuroectodermal 
tumor. As well, the dermoid cyst and the epidermoid 
cyst may be examples of mono dermal variants of 
teratoma. Only a few cases of pure carcinoid tumor 
that appears to be primary in the testis have been 
reported. However, carcinoid tumor can be a com­
ponent of a teratoma. Up to a quarter of tumors with 
a large carcinoid component also have teratomatous 
elements. The pure tumor occurs in an older age 
group, with a median age range of 50. Grossly, these 
tumors have the same appearance as carcinoids else­
where: they are generally well circumscribed, yellow 
to tan, and solid. Primary carcinoid tumor of the 
testis has a good prognosis. One of the difficulties 
with this tumor is distinguishing origin in the testis 
versus metastasis. This distinction is difficult on a 
pathologic basis and generally requires close clinical 
correlation. 

A second, rare monodermal variant of teratoma is 
the primitive neuroectodermal tumor, a neoplasm 
with distinct neuroepithelial features, occurring 
most often in young or middle-aged adults. Most 
patients have had an aggressive clinical course. A 
dermoid cyst can also rarely occur in the testis. It 
appears to be the homologue of the more common 
dermoid cyst of the ovary. These tumors are com­
posed of skin with its appendages, including hair and 
sebaceous glands; sloughed keratohyaline material is 
found in the cystic spaces. Teeth, bone, and cartilage 
also can be present. Rare examples of dermoid cyst 
with thyroid and pancreatic tissue have been re­
ported. These tumors generally do not metastasize. 
The epidermoid cyst is a slightly more common 
monodermal variant of teratoma (HEIDENREICH et 
al. 1995, 1996). It has the squamous epithelial com­
ponents of a dermoid cyst but lacks skin appendages 
as well as all other elements in a dermoid cyst. 
This tumor also is not known to metastasize. 
It is important to examine these cases for the pres­
ence of intratubular germ cell neoplasia in the 
seminiferous tubules of the uninvolved testis. It has 
been suggested that when intratubular germ cell 
neoplasia is present, these tumors behave as an adult 
teratoma. 

The tumor described as polyembryoma is one of 
interest in that it may be considered as the most 
immature teratoma by some but we prefer to include 
this tumor in a separate category. 
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16.12 
Choriocarcinoma 

16.12.1 
Clinical Features 

Choriocarcinoma in its pure form is a tumor occur­
ring in only 18 of 6000 cases reported from the 
Armed Forces Institute of Pathology (MOSTOFI 1977) 
and absent in 2739 cases in the report of the British 
Testicular Tumor Panel (PUGH 1976). The Danish 
Testicular Carcinoma Project reported two cases in 
a group of 1053 patients with testicular germ cell 
tumors (JACOBSEN et al. 1984). The usual age range 
is 18-35 years, but the tumor has been reported in 
prepubertal children. About 10% of patients present 
with gynecomastia. Often, patients present with 
metastases and a primary tumor that is small and 
rarely enlarges the testis. They usually do not 
have pain. On occasion, this tumor can present 
with metastatic disease and no primary tumor is 
identified clinically. However, an area of scar associ­
ated with hemosiderin-laden macrophages, pre­
sumed to be the primary, is found in the testis. These 
testes also have areas of intratubular germ cell 
neoplasia. 

The pattern of metastasis is one in which both 
the lymphatic and hematogenous routes appear 
to be involved. The most common site of distant 
metastasis is the lung, with almost all reported cases 
of pure choriocarcinoma having had pulmonary 
metastases. In addition to lymphatic sites within 
the retroperitoneum, the intestine, spleen, adrenals, 
brain, and skin (SHIMIZU et al. 1996) may be 
involved. 

This tumor has the worst prognosis of all testicu­
lar tumors, which may be due to the advanced nature 
of the disease when patients first present. Prior to the 
modern era of chemotherapy, most patients with this 
tumor were dead within 9 months. It is significant, 
however, that with modern-day approaches to che­
motherapy, significant tumor-free survival is now 
being achieved. 

16.12.2 
Pathologic Features 

The gross examination of the testis involved by 
choriocarcinoma reveals an undistorted tunica. The 
testicular parenchyma usually has a small, grossly 
hemorrhagic lesion, often surrounded by a gray­
white peripheral zone. The central area usually has 
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the greatest degree of necrosis and the whole lesion is 
usually soft. 

16.12.2.1 
Microscopic Appearance 

Microscopically, hemorrhage dominates the picture. 
Two distinct cell components can be identified: 
cytotrophoblast and syncytiotrophoblast, resem­
bling the cells of immature placental villi (Figs. 16.23, 
16.24). The cytotrophoblastic component is gener­
ally composed of a uniform population of small to 
medium-sized cells with distinct borders, polyhedral 
shapes, clear cytoplasm, and a single vesicular 
nucleus. Syncytiotrophoblasts, large multinucleated 
giant cells that occur in a variety of sizes, often 
cap nests of cytotrophoblasts. The cytoplasm of 
the syncytiotrophoblasts is frequently vacuolated 
and the vacuoles often contain red cells or precipi­
tated eosinophilic protein. In addition, the syncytio­
trophoblasts often appear to line blood-filled spaces 
in a highly distinctive fashion. Immunohistochemi­
cal stains for human placental lactogen and hCG 
are positive. As well, about 25% of cases will have 
carcinoembryonic antigen and 50% show focal pla­
cental alkaline phosphatase (NIEHANS et al. 1988). 
These tumor cells also produce cytokeratin, and 
stains for cytokeratin 7, 8, 18, and 19 are usually 
positive (CLARK and DAMJANOV 1985). 

Virtually all these tumors produce hCG, although 
in some patients the protein has an aberrant struc­
ture. Serum markers for hCG are of great clinical 
importance in following a patient's response to 
therapy and monitoring for recurrence. 

16.13 
Mixed Germ Cell Tumors 

16.13.1 
Clinical Features 

Approximately a third of germ cell tumors present as 
mixtures of several types. When one excludes pure 
seminomas, approximately 70% of testicular tumors 
are mixed. This type is placed in the category of 
nonseminomatous germ cell tumors, even though 
seminoma may be a component in about 30% of 
them. They present as a testicular mass, often with 
metastases, and pain is a frequent finding. These tu­
mors are extremely unusual in prepubertal children, 
with an age range similar to that of embryonal carci-
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16.13.2 
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Fig. 16.23. Gross appearance of 
choriocarcinoma 

Pathologic Features 

The testis containing a mixed germ cell tumor is 
usually enlarged and the tunica may be distorted, 
particularly if elements of teratoma or embryonal 
carcinoma are present. The cut surface of these tu­
mors is complex, with the areas of seminoma and 
mature teratoma being the most easily recognized. 
The variegated appearance is the most telling predic­
tor of a mixed germ cell tumor. It is important to 
sample all areas of these tumors to look for each 

Fig. 16.24. Choriocarcinoma showing syncytiotrophoblasts component. 
capping clear-celled cytotrophoblasts 

noma. Interestingly, if one looks at the group of 
mixed germ cell tumors in which seminoma is a 
dominant component, the median age is about 5 
years older than in those with embryonal carcinoma 
as the dominant component. When chorio­
carcinoma is a significant component these tumors 
may metastasize through a hematogenous route; 
otherwise they spread via lymphatics. With com­
bined chemotherapy, the prognosis of this group 
of tumors is excellent. Some authors still suggest 
that tumors with a significant component of 
choriocarcinoma have a slightly worse prognosis. 
Serum markers are helpful in that as many as 90% of 
the patients have elevations of a-fetoprotein or heG. 

16.13.2.1 
Micrscopic Appearance 

Microscopically, this is an extremely variable group, 
in that almost all combinations of the various types 
of single germ cell tumors can be found. The most 
common combination appears to be the presence of 
embryonal carcinoma and teratoma, accounting for 
about 25% of mixed testicular germ cell tumors 
(Figs. 16.25, 16.26). Studies over time tend to vary in 
descriptions of the varying proportions of tumor 
types present. This is at least partly due to the more 
recent emergence of yolk sac tumor as a distinct 
type. The tumors are best reported by including all 
elements present in the order of frequency in which 
they occur. We also try to designate a rough percent-
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Fig. 16.25. Gross appearance of mixed germ cell tumor 

Fig. 16.26. Mixed germ cell tumor. Teratoma with embryonal 
carcinoma 

age of each tumor element present. The tumor must 
be generously sampled with all gross patterns 
represented or these percentages can be misrepre­
sented. The most common component that occurs 
in mixed germ cell tumors clearly is embryonal 
carcinoma and the least common component is 
choriocarcinoma. 

16.13.2.2 
Special Stains 

Immunohistochemical stains can be helpful in rec­
ognizing and defining some of these components, 
especially the yolk sac tumor. Yolk sac tumor is gen­
erally most difficult to recognize when it is present in 
conjunction with embryonal carcinoma or with 
edematous areas of seminoma. hCG can be helpful in 
delineating areas of choriocarcinoma. It should be 
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remembered that seminoma with syncytiotro­
phoblasts is not considered a mixed germ cell tumor. 
This is because seminoma with just syncytiotro­
phoblasts has a clinical behavior and age range simi­
lar to that of a seminoma (BUTCHER et al. 1985). 

16.14 
Extragonadal Presentations 
of Germ Cell Tumors 

In about 5% of patients, the presentation of a 
germ cell tumor is extragonadal (ASIF and UEHLING 
1968). In many such patients metastases are recog­
nized first and the testicular mass is found by a 
physician. In other patients, the primary is truly 
extragonadal. 

True extragonadal tumors are found along the 
path of germ cell migration during embryogenesis. 
The most common reported sites are the pineal, the 
anterior mediastinum, and the retroperitoneum. The 
retroperitoneum is also the first and most common 
site of metastasis from a primary in the gonad. It 
appears that some retroperitoneal presentations 
thought to be extragonadal primaries in fact are in­
stances in which the testicular primary has under­
gone regression following metastasis. Testis may 
contain a microscopic or occult primary germ 
cell tumor, or in some patients, a small scar within 
the testicle associated with histiocytes, fibroblasts, 
and hemosiderin (MEARES and BRIGGS 1972). 
Choriocarcinoma is the tumor most likely to present 
with metastases and a testicular scar most likely rep­
resenting the testicular primary. 

Some patients who present with extensive 
metastasis and a testicular mass undergo com­
bination chemotherapy before an orchiectomy. 
SIMMONDS et al. (1995) reported their clinical 
and pathologic findings in 24 patients whose 
orchiectomy followed initiation of chemotherapy. 
It is interesting that even after chemotherapy, 
ten (39%) of these patients had persistent disease 
in the testis. Of these ten, two had invasive 
nonseminomatous germ cell tumors, one had 
seminoma, six had mature teratoma, and one had 
carcinoma in situ. The two patients with invasive 
nonseminomatous germ cell tumor died of disease, 
and the one with seminoma has relapsed with an 
elevated a-fetoprotein. That patient was undergoing 
salvage chemotherapy at the time of publication of 
Simmond's paper. It seems that chemotherapy in 
patients with advanced disease does not effectively 
treat disease within the testis. Therefore, orchiec-
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tomy is required at some time in treating patients 
with gonadal primaries and extensive disease. 

16.15 
Tumor Markers in Germ Cell Tumors 

Three specific tumor markers play an important role 
in patients with testicular carcinomas: a-fetoprotein, 
hCG, and placental alkaline phosphatase. All three 
can be identified in both tissue and serum, allowing 
for tissue localization by immunohistochemistry and 
quantitation within the serum. Tissue localization 
of hCG, a-fetoprotein, and placental alkaline phos­
phatase plus others is used in the diagnosis of spe­
cific tumor types. Quantitation within the serum 
assists in clinical diagnosis, staging, and monitoring 
response to therapy and recurrence (BURTIS and 
ASHWOOD 1994; JAVADPOUR 1980). 

Human chorionic gonadotropin is a glycoprotein 
composed of two dissimilar a- and ~-subunits. 

The a-subunit is also common to luteinizing hor­
mone, follicle-stimulating hormone, and thyroid­
stimulating hormone. The ~-subunit is unique, with 
the 30 or so amino acids on the carboxyl terminal 
end being distinctive. The hormone has a molecular 
weight of roughly 45000 daltons and it is produced 
normally in syncytiotrophoblastic cells of the human 
placenta (BURTIS and ASHWOOD 1994). 

Immunohistochemical techniques using antibod­
ies to the antigenically distinct carboxyl end of the ~­
chain allow for localization within neoplastic cells. 
Virtually all choriocarcinomas have hCG within the 
syncytiotrophoblasts. In addition, one-half to three­
quarters of embryonal carcinomas have hCG local­
ized to giant cells within them. About 10% of patients 
with seminoma have giant cells that stain with hCG 
{JAVADPOUR 1980). 

Serum hCG is elevated in roughly 70% of patients 
with nonseminatomatous testicular tumors. This 
hormone is most useful in monitoring response to 
treatment and recurrence of tumors. The use of hCG 
in tissue diagnosis of testicular tumors is of interest 
in characterizing giant cells within seminoma. 

The second tumor marker, a-fetoprotein, is an 
oncofetal antigen composed of a single polypeptide 
that has a molecular weight of 70000 daltons and 
comprises approximately 4% carbohydrate. a­
Fetoprotein is closely related structurally to albumin 
and has a number of homologies in amino acid se­
quence. Genes for both proteins are located in a simi­
lar region of the human genome. a-Fetoprotein is 
normally produced in large quantities by the fetal 
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yolk sac and liver and can be found in newborns 
until approximately 18 months after birth, at which 
time it reaches the low levels found in normal adults 
(BURTIS and ASHWOOD 1994). 

Careful studies using a-fetoprotein have demon­
strated the presence of this tumor marker primarily 
in endodermal sinus or yolk sac tumors. It can be 
helpful in demonstrating the yolk sac component, 
which, in some cases of embryonal carcinoma, can 
be subtle. Tumors containing a-fetoprotein often 
have eosinophilic globules within the cytoplasm 
which can be detected by immunohistochemical 
stains. a-Fetoprotein is not a specific marker be­
cause it is also present in hepatocellular carcinomas. 
However, it is of great benefit in monitoring patients 
for response to chemotherapy and monitoring 
for relapse following orchiectomy and retroperito­
neal node dissection. a-Fetoprotein also can be 
useful in identifying occult yolk sac tumor elements 
in patients with otherwise pure seminomas or 
teratomas. 

Either a-fetoprotein or hCG is elevated in 90% of 
patients with nonseminomatous testicular tumors 
{JAVADPOUR 1980). The elevations do correlate with 
tumo~ volume. Although once indicative of progno­
sis, with modern-day chemotherapy they are no 
longer good predictors of prognosis. The exception 
to this is the very high hCG level in patients with 
choriocarcinoma, a rare event. 

Placental alkaline phosphatase is an isoenzyme 
of alkaline phosphatase, also known as the "Regan" 
isoenzyme. It appears to be synthesized by the 
trophoblast and was first identified in 1968 by 
FISHMAN et al. This enzyme is found in a number of 
neoplasms, including tumors of ovary, lung, tropho­
blast, and gastrointestinal tract and Hodgkin's 
disease. 

Immunohistochemical studies have revealed that 
placental alkaline phosphatase is found in up to 98% 
of patients with seminoma, 97% of those with em­
bryonal carcinomas, and 85% of those with endoder­
mal sinus tumors (MANIVEL et al. 1987). In addition, 
cytotrophoblastic cells focally have stained posi­
tively in patients with choriocarcinoma. The staining 
for placental alkaline phosphatase is most character­
istic in seminoma, where it stains the cell mem­
branes distinctly and uniformly, and may stain the 
cytoplasm as well. Embryonal carcinomas can have 
similar patterns of staining; however, it is focal 
rather than the uniform staining seen in seminomas. 
In endodermal sinus tumors, the staining is even 
more focal than in either seminoma or embryonal 
carcinoma. It is of interest that placental alkaline 
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phosphatase staining has also been identified in 
areas of intra tubular germ cell neoplasia. 

Placental alkaline phosphatase can also be found 
in the serum and it is used as a marker in patients 
with testicular germ cell tumors. However, its role in 
monitoring patients with these tumors has largely 
been usurped by a-fetoprotein and hCG. Germ cell 
tumors do produce the LD-1 isoenzyme of lactate 
dehydrogenase. Therefore lactate dehydrogenase, 
an enzyme in the glycolytic pathway, can be of 
benefit in assessing prognosis and monitoring 
therapy (LIESKOVSKY and SKINNER 1979). A variety 
of other markers are identified in patients with 
testicular tumors. These markers, which include 
neuron-specific enolase, ferritin, placental lactogen, 
carcinoembryonic antigen, and ai-antitrypsin, have 
not found great clinical utility. Recently, CA19-9 has 
been added by TSURUTA et al. (1997) to the list of 
tumor markers used in the diagnosis and monitoring 
of patients with embryonal carcinoma. This marker 
is routinely available in clinical laboratories and 
could perhaps become more useful in testicular 
neoplasia. 

16.16 
Pathologic Features Influencing 
Prognosis in Germ Cell Tumors 

The last 30 years have seen a dramatic change in the 
prognosis of testicular tumors. The survival rate of 
patients with carcinoma of the testis in the early 
1960s was 63% whereas this figure has risen to 95% 
in the United States between 1986 and 1993 (CA, a 
Cancer Journal for Clinicians). The most dramatic 
improvement occurred with the introduction of 
cisplatin therapy in the late 1970s and early 1980s. 
This led to a careful reassessment of pathologic data 
to identify those patients who could benefit from less 
intensive surgery and chemotherapy. 

16.16.1 
Tumor Stage 

Cumulative data published by SOGANI and FAIR in 
1988 indicate that patients with stage 1 or stage A 
testis cancer followed for 3-97 months had relapse 
rates ranging from 20% to 40% with a mean of27.7%. 
Five hundred and fifty-four, or 99%, of these patients 
were currently alive and free of disease. Four hun­
dred and five of these patients, or 72.3%, required 
only orchiectomy. One hundred and forty-nine of 
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the 560 patients required chemotherapy and/or a 
radical retroperitoneal lymph node dissection. These 
data led to a change in management of the patient 
with testicular cancer limited to the testis and the 
standard became careful surveillance. Clearly, the 
strategy of surveillance only for patients was benefi­
cial to those patients who had no disease (PECKHAM 
et al. 1982). However, those patients who were 
undergoing surveillance and still had clinically un­
detectable disease had eventual higher stage presen­
tations. It is of interest that this higher stage 
presentation did not lead to a greatly diminished 
survival; however, more aggressive therapy was re­
quired (MOUL et al. 1990). 

16.16.2 
Vascular Invasion 

Because of this change in treatment strategy, careful 
and detailed analysis of pathologic findings influenc­
ing patient relapse was performed in the 1980s. 
These studies all showed that the presence of vascu­
lar space invasion by tumor clearly predicted relapse 
as well as involvement of retroperitoneal lymph 
nodes (Figs. 16.27, 16.28). The finding of vascular 
space invasion appears to be the most consistent 
pathologic finding for predicting retroperitoneal 
lymph node involvement (MORIYAMA et al. 1985; 
FUGIME et al. 1984). Criteria for diagnosing tumor 
within vessels include clear presence within an en­
dothelial lined space (LITTLE et al. 1986), usually 
with either demonstrated invasion through a vessel 
wall or adherence of tumor cells to a vessel wall. 
Additionally, incorporation of tumor cells into 
thrombus and molding of the tumor to the shape of 
the vessel are helpful criteria when present. The dis-

Fig. 16.27. Lymphovascular 
carcinoma 

invasion by embryonal 



234 

Fig. 16.28. Intravascular invasion with adherence to vascular 
wall 

tinction between small blood vessels and lymphatics 
is not usually possible on H&E sections unless the 
vessel has a substantial smooth muscle wall identify­
ing it as a blood vessel. Vascular space invasion is 
usually identified within the tumor itself. However, 
RODRIGUEZ et al. (1986) point out the tumor is often 
found in the tunica vasculosa. A number of other 
important pathologic findings predicting the relapse 
of stage A testicular cancer include the proportions 
of different morphologic types of nonseminatous 
tumor, the sub staging of the testicular tumor, the 
microvessel density, the degree of aneuploidy, and 
high S-phase fractions as measured by flow 
cytometry (DIXON and MOORE 1953; DUNPHY et al. 
1988; FRALEY et al. 1980; FREEDMAN et al. 1987; 
FUNG and GARNICE 1988; FUNG et al. 1988; HOSKIN 
et al. 1986; JAVADPOUR et al. 1986; RAGHAVAN et al. 
1982). 

Most studies with enough cases to evaluate criti­
cally the proportion of various histologic types 
present in the tumor have found a correlation with 
relapse or occult retroperitoneal metastases. It ap­
pears that a pure embryonal carcinoma, or a mixed 
germ cell tumor with more than 80% embryonal car­
cinoma, is more likely to have clinically undetected 
metastases in the retroperitoneum. As well, it ap­
pears that tumors comprising more than 50% 
teratoma are less likely to involve retroperitoneal 
lymph nodes. However, when teratoma does metas­
tasize to retroperitoneal lymph nodes, it is less likely 
to respond to chemotherapy (RABBANI et al. 1996). 
Another interesting observation has been that yolk 
sac elements in significant amounts suggest a less 
likely chance for retroperitoneal lymph node in­
volvement. Not all studies examined the proportions 
of yolk sac tumor in the same way because of the 
variations in definition of yolk sac tumor that existed 
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in the 1980s. Not many studies had patients with 
significant amounts of choriocarcinoma. However, 
when they did, the presence of choriocarcinoma 
seemed to predict a worse prognosis. Several studies 
indicated that a high a-fetoprotein level predicted a 
greater chance of retroperitoneal disease, although 
one study indicated the opposite. 

The presence of neovascularity within the tumor 
appea'rs to predict for a greater chance of metastasis 
in germ cell tumors of' the testis. A study by 
GLIV AREZ et al. (1994) indicated that high levels of 
microvessel density in focal areas of the tumor pre­
dicted for a greater chance of retroperitoneal in­
volvement. This study also pointed out that when 
microvessel density counts were low, there was an 
inability to predict patients who had retroperitoneal 
lymph node involvement. In other words, the finding 
was of benefit only when levels of microvessel den­
sity were high. 

A number of studies found that involvement of 
capsule, the rete testis, and the cord were important 
in evaluation of the orchiectomy specimen. It was 
interesting that tumor size and grade were not im­
portant in predicting occurrence of retroperitoneal 
node involvement. In cases of pure teratoma, pa­
tients with intratubular germ cell neoplasia were 
more likely to have metastases than those without it 
{JORGENSEN et al. 1995a}. 

Recently, studies have begun to analyze the S­
phase fraction with particular focus on the degree of 
aneuploidy within the nonseminomatous compo­
nent as well as the percent of aneuploid tumor cells 
in S-phase. Highly aneuploid or mUltiple aneuploid 
stemlines correlate with more malignant behavior. 
The percent of aneuploid tumor cells in S-phase pre­
dicts for pathologic stage (ALLHOFF et al. 1990; DE 
GRAAFF et al. 1993; DE RIESE et al. 1994; SUZUKI et al. 
1996). Studies of the p53 gene (CHRESTA et al. 
1996) have revealed p53 mutations in intratubular 
germ cell neoplasia (KUCZYK et al. 1996). As well, 
seminoma and embryonal carcinoma are the most 
likely tumors to show p53 nuclear expression 
immunohistochemically. Patients with high levels of 
p53 expression appeared to have the most sensitive 
tumors to chemotherapy (EID et al. 1997b; HANNA et 
al. 1996). Studies have differed, however, concerning 
correlation of stage with p53 expression (EID et al. 
1997b; HANNA et al. 1996). Additional markers 
under active investigation include metallothionein, 
P-glycoprotein, vascular endothelial growth factor, 
chromosome 12p, and glutathione-related enzymes 
(EID et al. 1996, 1997a; VIGLIETTO et al. 1996; 
BLOUGH 1995; INSTITORIS et al. 1995). 
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Unfortunately, none of the pathologic observa­
tions have proven to be so precise that prediction 
of metastases is both sensitive and specific. At this 
point, it is only possible to predict patients at high 
risk of relapse. Until more accurate prediction of 
tumor behavior is possible, the possibility of surgery 
without certainty of benefit will still be with us. For­
tunately, the surgical complications are not severe. 
The most common complication is the loss of ejacu­
latory function due to the interruption of the sympa­
thetic ganglia, occurring at a young age. The rate of 
this complication can be as high as 70%; however, 
modification of the retroperitoneal node dissection 
has reduced it to <5% (SKINNER D, personal com­
munication). Other complications of chemotherapy 
and radiation include leukemia, myelodysplasia, and 
radiation-induced neoplasms, but these are far less 
common. The complication of infertility related to 
chemotherapy is alleviated by sperm banking. The 
complication of bone marrow damage is less com­
mon today, especially at the levels of irradiation used 
in the treatment of most of these tumors. 
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17.1 
Examination Techniques 

17.1.1 
Ultrasonography 

The scrotum and its contents are examined with a 
linear or curvilinear high-resolution, high-frequency 
(7.5-10 MHz) dedicated small parts transdu­
cer with color and duplex Doppler capability. 
Sagittal and transverse images of both testes and epi­
didymis are obtained. If there is a palpable abnor­
mality on physical examination, it is often helpful to 
perform targeted scanning during palpation to cor­
relate potential ultrasonographic (US) abnormalities 
with physical examination (HAMM 1997). 

Color Doppler settings are optimized to detect 
slow flow: the highest color gain setting allowing an 
acceptable signal-to-noise ratio, the lowest wall filter, 
and the lowest velocity scale. 

Ultrasonography is the modality of choice for 
primary tumor detection. Nevertheless, the findings 
are nonspecific. In general, in adulthood, any pain­
less solid testicular mass must be considered malig­
nant until proven otherwise. Furthermore, results 
for local staging (T -staging) are disappointing. US is 
infrequently used for the staging of the retroperito­
neal area. In selected cases, as in very thin patients, 
US nevertheless can be helpful for distinguishing 
vascular structures from lymph nodes. 

17.1.2 
Magnetic Resonance Imaging 

The patient is usually positioned supine and a 
surface coil is employed to increase the signal­
to-noise ratio. Both Tl- and T2-weighted images are 
obtained with a slice thickness of 3-5 mm: Fast spin­
echo images are now routinely used. Additional 
sequences (e.g., fat saturation) may be helpful in 
selected cases. The coronal plane is generally 
preferred for imaging the scrotum because it allows 
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comparison of both parts of the scrotum, with good 
visualization of the relation of the testis to the epidi­
dymis and to the spermatic cord (OYEN et al. 1993; 
HAMM et al. 1995). Furthermore, signal intensity 
variability is minimized because the coil is parallel to 
the coronal imaging plane. The administration of 
intravenous gadolinium may provide further infor­
mation on the integrity of the blood-testis barrier, 
and may improve diagnostic yield in cases of infec­
tion and torsion (HAMM et al. 1995). 

Virtually all neoplasms of the testis present as 
decreased signal intensity on T2-weighted images 
when compared with the normal testis. In most 
cases, a rim of normal testicular parenchyma is 
preserved, thus allowing a relative comparison 
of normal and abnormal tissue characteristics. 
Discontinuity of the dark, hypointense tunica 
albuginea is suggestive of extra testicular invasion. 

Differentiation and specification of tumors cannot 
be achieved by magnetic resonance imaging (MRI), 
nor does it allow accurate evaluation of subacute 
torsion of the testis. In such cases, dynamic MRI 
following intravenous administration of gadolinium 
may improve the diagnostic accuracy (OYEN et al. 
1993; HAMM et al. 1995; NAGLER-REUS et al. 1995). 

In a comparative study of 75 patients, MRI 
showed diagnostic advantages in the detection 
and characterization of malignant tumors and in 
the detection of nontumorous testicular pathology 
(missed torsion, periorchitis, old hematoma) 
(DEROUET et al. 1993). MRI may be useful when US is 
inconclusive or equivocal, or fails to demonstrate a 
clinically suspected lesion. 

Staging accuracy of retroperitoneal disease is 
comparable to that of computed tomography (CT). 
Like CT, lymph node enlargement is the main 
assessed criterion. Overall signal characteristics have 
been unreliable for differentiating benign and ma­
lignant enlarged lymph nodes or residual masses. 

17.1.3 
Computed Tomography 

Computed tomography is presently the modality of 
choice for evaluating retroperitoneal tumor spread. 
CT detection of retrbperitoneal involvement is based 
on metastases causing lymph node enlargement. 
Any number of lymph nodes, regardless of size, in 
the expected primary retroperitoneal drainage area 
must be suspected of having a high risk of harboring 
occult nodal disease. 
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Computed tomography has the advantage of 
being able to evaluate for abdominal, thoracic, brain, 
and osseous extranodal metastases. 

17.1.4 
Lymphangiography 

Lymphangiography is still utilized at some centers 
to evaluate equivocal CT findings in patients with 
elevated serum markers and normal CT, as well as in 
some surveillance protocols and radiation treatment 
planning. 

17.2 
Malignant Testicular Tumors 

17.2.1 
Germ Cell Tumors 

17.2.1.1 
Seminomatous Germ Cell Tumors 

Seminomas constitute 40% of germ cell neoplasms. 
The incidence of bilateral seminoma is about 4%. In 
approximately 10% of cases, metastases are detected 
in the retroperitoneal lymph nodes at the time of 
presentation. 

Sonographically seminoma presents as a focal 
nodular or multinodular, well-circumscribed hypoe­
choic mass in the majority of cases (Figs. 17.1, 17.2a). 
Multifocal hypoechoic areas may be seen as well 

Fig. 17.1. Seminoma. Longitudinal US. Hypoechoic mass 
lesion in the lower pole of the testis, indiscernible from the 
tunica albuginea: seminoma. Note the hyperechoic spots 
throughout the testicular parenchyma, consistent with 
testicular microlithiasis ("snowstorm" appearance) 
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(Fig. 17.3a). Occasionally, diffuse involvement of the 
entire testis and heterogeneous echotexture is seen. 
Microcalcifications are seen in about one-third of 
cases (Figs. 17.1, 17.4). There is usually increased 
vascularity on color Doppler US when the mass is 
larger than 1.0 cm in diameter. On MRI these tumors 
present as isointense mass lesions on Tl-weighted 
images and as sharply marginated, relatively homo­
geneous hypointense masses on T2-weighted images 
(Figs. 17.2b,c, 17.3b). Hemorrhage and necrosis, 
although rare in seminomatous tumors, cause areas 
of increased signal intensity on T2-weighted images 
(Fig. 17.5). Calcifications occasionally can be sus-
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pected because of the presence of decreased signal 
intensity. 

77.2.7.2 
Nonseminomatous Germ Cell Tumors 

17.2.1.2.1 
EMBRYONAL CELL CARCINOMA 

Embryonal cell carcinoma is the second most com­
mon germ cell neoplasm, accounting for almost 40% 
of nonseminomatous germ cell tumors (NSGCTs). It 
occurs most commonly during the third decade. With 

Fig. 17.2 a-c. Cryptorchidism and seminoma. US, MRI, and in 
vitro MRI of the resected specimen. Longitudinal US (a) shows 
a hypoechoic nodule (arrow) in the smaller right testis which 
was located in the inguinal canal. Coronal T2-weighted MR 
study (b) shows a hypointense nodule (arrowhead) in the 
cryptorchid right testis. In vitro T2-weighted MRI (c) confirms 
the hypo intense appearance of the seminoma, surrounded by 
a hypo intense halo 

b 
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Fig. 17.3 a,b. Seminoma. US and MRI. Sagittal US (a) of the 
left testis shows a multinodular hypoechoic left testis, with 
focal bulging of the tunica albuginea. Axial T2-weighted MRI 

Fig. 17.4. Seminoma. US, transverse scan scan. Heteroge­
neous, predominantly hypoechoic lesion with central 
hyperechoic spot. Because of the heterogeneity, this was sug­
gested to be a nonseminomatous germ cell tumor. This was a 
seminoma with areas of hemorrhage 

the majority of embryonal cell carcinomas there are 
already metastases at the time of presentation. On US, 
these tumors may be hypoechoic but often are more 
heterogeneous than seminomas due to the presence 
of cystic changes and calcifications (Fig. 17.6a). Focal 
areas of hemorrhage may contribute to the increased 
echogenicity. Because of these characteristics, em-
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likewise illustrates the multinodular aspect and relatively 
lower signal intensity of this extensive testicular seminoma 

Fig. 17.5. Seminoma. MRI, T2-weighted image. Transverse 
scan shows a hypointense mass lesion in the right testis, indis­
cernible from the tunica albuginea. The lateral aspect of the 
lesion exhibits some hyperintense areas 

bryonal cell carcinomas tend also to be heteroge­
neous on MR images, with areas of high and low 
signal intensity (Figs. 17.6b, 17.7b). Heterogeneity of 
the mass has been found to be the most specific 
sign for a nonseminomatous tumor (compared to 
seminomas) followed by high signal intensity on T2-
weighted images (JOHNSON et a1. 1990). 

b 
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Fig. 17.6 a,b. Embryonal cell carcinoma. Transverse US (a) and coronal T2-weighted MRI (b). Hypoechoic, slightly heteroge­
neous mass in the right testis. The mass exhibits heterogeneous signal characteristics at MRI 

Fig. 17.7 a,b. Retroperitoneal metastases from a primary tes­
ticular nonseminomatous germ cell tumor (embryonal cell 
carcinoma) in a young male. MRI, transverse T2-weighted 
image of the abdomen (a) and of the scrotum (b). This patient 
was referred for MRI for a large retroperitoneal mass, which 

17.2.1.2.2 
CHORIOCARCINOMA 
Choriocarcinoma is the least common of all germ 
cell tumors and occurs most commonly during 
the second and third decades of life. US is nonspe­
cific and may demonstrate heterogeneous solid 
masses with areas of hemorrhage, necrosis, and 
calcifications. 

17.2.1.2.3 
YOLK SAC TUMOR 
The pure form is almost exclusively found in young 
children, where it is the most common malignant 

had heterogeneous signal intensities (a). Compression of the 
collecting system caused mild hydronephrosis. Because of the 
likelihood of retroperitoneal metastases from a testicular neo­
plasm, in addition MRI of the scrotum was performed. This 
showed a well-defined heterogeneous mass in the left testis 

germ cell tumor; it is rare in postpubertal males. The 
tumor presents as a predominantly solid mass with 
heterogeneous echogenicity and anechoic spaces 
(THAVA et a1. 1992; McENIFF et a1. 1995). 

17.2.1.2.4 
TERATOMA 
This germ cell neoplasm occurs most commonly in 
children. In this age group, their biologic behavior is 
that of a benign neoplasm. In adults, however, 
teratomas usually contain immature elements and 
behave as a malignant neoplasm. Indeed, despite 
its histologically benign appearance, primary pure 

b 

b 
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teratoma of the testis is believed to have metastatic 
potential and to behave similarly to other NSGCTs. 
Metastatic disease may develop and the metastases 
may contain other subtypes ofNSGCT in addition to 
teratoma (SIMMONDS et al. 1996). There is probably a 
reduced frequency of relapse, which should be con­
sidered when advising patients with stage I disease, 
but otherwise management should be the same as for 
other testicular NSGCTs and the prognosis is excel­
lent (LEIBOVITCH et al. 1995; SIMMONDS et al. 1996). 
The US findings depend on the histologic tissue ele­
ments present in the lesion. Most are composed of 
areas of cystic and solid components. Bone or carti­
lage present as hyperechoic areas with acoustic 
shadow (LIU et al. 1991) (Fig. 17.8). Like other 
NSGCTs, teratomas are heterogeneous on MRI. Cal­
cifications may account for areas oflow signal inten­
sity on both Tl- and T2-weighted images. A band of 
low signal intensity surrounding the lesion is fre­
quently appreciated (JOHNSON et al. 1990). This is 
likely to represent a fibrous pseudocapsule and is 
less commonly seen in seminomas (Fig. 17.2c). 

17.2.1.2.5 
MIXED GERM CELL TUMORS 
Any tumor that contains more than one histologic 
element is considered a mixed germ cell tumor. They 
actually account for 40% of primary testicular tu­
mors and may present in a dozen possible combina­
tions. Therefore, the US and MRI findings are 

Fig. 17.8. Teratoma. US. Sagittal view of the right testis shows 
a heterogeneous mass, with hypoechoic and hyperechoic areas 
and focal calcifications 
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variable, with areas of cysts, hemorrhage, necrosis, 
and calcifications (Fig. 17.9). Heterogeneity of the 
mass has been found to be the most specific sign for 
a nonseminomatous tumor, followed by high signal 
intensity on T2-weighted images; a peritumoral 
pseudocapsule has only a rather low specificity 
(JOHNSON et al. 1990). 

a 

Fig. 17.9 a,b. Mixed germ cell tumor. US (a) and transverse 
T2-weighted image (b). Multinodular hypoechoic mass in the 
left testis (a), well marginated and hypointense on MRI. Note 
that the tumor is isointense to the tunica albuginea. Associ­
ated small hydrocele (H) 

b 
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17.2.1.2.6 
"BURNED-OUT" LESION 
Rarely, a testicular scar is discovered in a patient 
with a presumed extragonadal germ cell tumor. Most 
patients are originally diagnosed with retroperito­
neal germ cell tumors (COM ITER et al. 1996). Scrotal 
US reveals an echogenic focus or foci in virtually all 
cases. Very rarely, a hypoechoic lesion is seen (Fig. 
17.1O). These lesions may correspond to intratubu­
lar hematoxyphilic bodies or to intratubular psam­
moma bodies close to a fibrous scar with hemo­
siderin deposition; they may contain foci of intra­
tubular germ cell neoplasia (COM ITER et al. 1996). 
These hematoxyphilic bodies and fibrosis with 
hemosiderin deposits are believed to represent rem­
nants of testicular carcinoma. With a presumed ret­
roperitoneal germ cell tumor and palpably normal 
testes, US demonstration of an echogenic lesion in 
the absence of a hypoechoic mass probably repre­
sents a burned-out primary neoplasm. 

17.2.1.2.7 
TESTICULAR MICROLITHIASIS 
A high percentage of contralateral testes in men with 
unilateral testicular cancer have an abnormal echot­
exture (heterogeneous or with coarse echo-genic foci: 
"snowstorm" pattern) and carcinoma in situ is most 
likely to be found in these testes (LENZ et al. 1996) 
(Figs. 17.1, 17.1l). In adults intra tubular calcifica­
tions of the testes are rare and the pathogenesis is still 

Fig. 17.10. "Burned-out" lesion. Longitudinal US. Small 
hypoechoic lesion at the anterior aspect of the testis (between 
+) in a patient with extensive retroperitoneal lymph nodes 
from an embryonal cell carcinoma. The testicular lesion 
turned out to be a scar, presumably from a prior primary 
neoplasm 
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poorly understood, although it is thought that 
it is a primary process of the testicles, rather than 
a sequel of an underlying process (SMITH et al. 1991). 
Testicular microlithiasis is seen at US as multiple 
echogenic spots in an otherwise normal testicular 
parenchyma (Fig. 17.11). Nevertheless, considerable 
variation is found in the number and distribution 
of occurrences of testicular microlithiasis (5-60 
echogenic foci per transducer field; BACKUS et al. 
1994). In some patients, peripheral clustering is seen. 
Most patients demonstrate side-to-side symmetry, 
but asymmetric distribution and unifocality may be 
seen, too, and are more frequent in our experience. In 
a large series of 1710 testicular sonograms, bilateral 
intratesticular microcalcifications were found in 11 
cases (0.6%) (HOBARTH et al. 1992). In five cases, the 
microliths were associated with a testicular tumor. In 
Backus' series, 40% were associated with a testicular 
neoplasm, and therefore, testicular microlithiasis 
cannot continue to be considered a benign finding 
(BACKUS et al. 1994). On T2-weighted images, these 
small foci of calcifications may not be detected; on T 1-
weighted images, small scattered foci of low signal 
intensity have been described (HRICAK et al. 1995). 

17.2.1.2.8 
MALIGNANT TUMORS IN AN UNDESCENDED TESTIS 
Carcinoma is far more common in an undescended 
testis than in a normally positioned testis. Seminoma 
and embryonal cell carcinoma are the two most 

Fig. 17.11. Testicular microlithiasis. US. Transverse scan of a 
weak testis shows diffuse echo genic foci throughout the testis: 
microlithiasis 
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frequent neoplasms (ALTMAN and MALAMENT 
1967; BATATA et al. 1980). The highest incidence is 
observed when the testis is located in an intra­
abdominal position. The reported incidence of 
malignancy is variable, and it is generally believed 
that there is a 50 times higher frequency in an 
undescended testis (GARDNER 1990). Animal experi­
ments have shown that orchiopexy does not neces­
sarily protect against malignancy (ALTMAN and 
MALAMENT 1967). With bilateral cryptorchidism 
there is a 15% chance of developing a tumor in the 
opposite testis if one testis becomes involved with a 
tumor (GILBERT and HAMILTON 1940). In cases of 
bilateral intra-abdominal testes, if one testis be­
comes malignant there is a 30% chance of malig­
nancy in the contralateral testis. Generally, the 
malignancy rate correlates with increasing distance 
of the testis from the scrotum; thus malignant 
change is six times more common in the abdominal 
testis than in the inguinal testis. 

The ideal method for examining for malignant 
transformation of the undescended testis is MRI 
because of its ability to localize the testis (based on its 
capacity of multiplanar imaging) and, in addition, to 
characterize its internal structure (LORIGAN et al. 
1989; OYEN et al. 1993; HRICAK et al. 1995) (Fig. 17.2). 

17.2.2 
Adenocarcinoma of the Rete Testis 

Adenocarcinoma of the rete testis is a rare but ag­
gressive tumor. Nearly two-thirds of patients present 

Fig. 17.12. Lymphoma. US and MRI. Sagittal US (a) shows a 
large hypoechoic nodule in the left testis, indiscernible from 
other histologic types of primary or metastatic testicular neo-
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with metastasis or develop metastasis within a year 
of presentation. US shows a solid mass consistent 
with a testicular tumor or multicystic septated 
lesions with intracystic solid echogenic nodules 
(STEIN et al. 1994; SANCHEZ-CHAPADO et al. 1995; 
GLAZIER et al. 1996). Metastases occur in the retro­
peritoneal lymph nodes, lung, liver, and elsewhere. 

17.2.3 
Primary Carcinoid Tumor of the Testis 

Primary carcinoid tumor of the testis is extreme­
ly rare and has been described more commonly 
in older patients. Again, the imaging findings are 
not specific. Hypoechoic lesions with well-defined 
borders and focal areas of necrosis have been 
described (ZAVALA-POMPA et al. 1993). 

17.2.4 
Testicular Lymphoma/Leukemia 

Malignant lymphoma (virtually limited to non­
Hodgkin's lymphoma) of the testis is one of the most 
common neoplasms in men over age 50. Patients 
with testicular lymphoma or leukemia usually 
present with testicular enlargement. US usually 
shows either homogeneously hypoechoic testes in 
patients with diffuse infiltration or multifocal 
hypo echoic lesions of various sizes (mean lesion size 
16mm; range 8-26mm) (MAzzu et al. 1995) (Fig. 
17.12a). In some cases, parallel hyperechoic lines ra-

plasms. Likewise, the appearance on the T2-weighted MRI 
images is not specific for a testicular lymphoma (b) 
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diating peripherally from the mediastinum testis are 
seen, probably representing blood vessels crossing 
through the lesion (EMURA et al. 1996). 

Color Doppler US reveals increased intralesional 
flow in all areas of lymphomatous or leukemic 
involvement irrespective of lesion size. Differentia­
tion from inflammatory processes of the testis 
remains difficult; the clinical symptoms are often 
helpful. On Tl-weighted images, the tumor is either 
hyperintense or homogeneously isointense. On 
T2-weighted images the tumor is homogeneously 
hypointense or homogeneously isointense with pres­
ervation of the basic morphology of the testis, epid­
idymis, and spermatic cord (HRICAK et al. 1995; 
EMURA et al. 1996) (Fig. 17.12b). The tumor shows 
homogeneous or heterogeneous enhancement after 
Gd-DTP A administration. 

17.2.5 
Testicular Metastases 

The common primary sites include prostate, lung, 
gastrointestinal tract, skin (melanoma), and kidney 
but other primaries have been reported as well 
(including pancreas, urinary bladder, thyroid, 
neuroblastoma, schwannoma, and retinoblastoma). 

As can be expected, imaging findings (US, MRI) 
are nonspecific and may indicate a focal mass. 

17.2.6 
Miscellaneous Tumors 

Primary testicular sarcoma is a rare indolent tumor 
with potential for distant metastases. Testicular 
sarcomas include rhabdomyosarcoma, spindle 
cell sarcoma, osteosarcoma, leiomyosarcoma, 
fibrosarcoma, granulocystic sarcoma, and chon­
drosarcoma (WASHECKA et al. 1996). 

17.3 
Benign Testicular Tumors 

17.3.1 
Gonadal Stromal Tumors 

Gonadal stromal tumors generally are benign and 
hormonally silent. In adults, however, these tumors 
have a malignant potential and may produce 
metastases. They represent about 5% of all testicular 
neoplasms. When hormonally active, they may cause 
virilization or feminization. Klinefelter syndrome 
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is associated with the development of breast and 
extragonadal germ cell tumors in some patients. 
Leydig cell tumor in association with Klinefelter syn­
drome is a rare entity (POSTER and KATZ et al. 1993). 

There are two clear-cut types of large cell calcify­
ing Sertoli cell tumor: those which are associated 
with complex dysplastic syndromes and which are 
bilateral and multifocal, and those which are not 
associated with such syndromes and are unilateral 
and focal. It is considered that conservative resection 
of the tumor is the treatment of choice in cases not 
associated with complex dysplastic syndromes, since 
the malignancy rate is low (DUDIAK et al. 1994; 
PLATA et al. 1995). 

Granulosa cell tumor of the testis is rare, generally 
benign, and may occur in adults. 

With gonadal stromal tumors, a palpable mass is 
not always present, and US may be required to iden­
tify such neoplasms. Single or multiple masses may 
be present; they may be either hypo- or hyperechoic, 
rarely with calcifications (Fig. 17.13). A diffusely 
heterogeneous pattern with increased echogenicity 
may be expected in large cell calcifying Sertoli 
cell tumor. On MRI, Leydig cell tumors are 
isointense on Tl-weighted images and hypo intense 
on T2-weighted images, and thus are indistinguish­
able from germ cell tumors (KAUFMAN et al. 1990; 
OYEN et al. 1993). Areas of necrosis and hemorrhage 
with high signal intensity on both Tl- and 
T2-weighted images are rare (SCHNALL 1993). One 
case with MR images of a granulosa cell tumor has 

Fig. 17.13. Leydig cell tumor. US. This patient had an epididy­
mal cyst (C), which was the reason for referral for US. A well­
circumscribed hypoechoic solid lesion was seen in the testis. 
This occult, asymptomatic neoplasm was a Leydig cell tumor 
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been reported. The lesion demonstrated predomi­
nantly low signal intensity on both Tl- and 
T2-weighted images, thought to correspond to its 
fibrous elements, and areas of higher signal intensity 
probably correlating with the granulosa cell compo­
nents (NEMCEK et al. 1989). 

17.3.2 
Adrenal Rests 

Bilateral testicular adrenal rests may occur in un­
treated or poorly controlled congenital adrenal 
hyperplasia in children. These lesions are always 
hypoechoic multifocal nodules on US, and in most 
cases bilateral. Areas of fibrosis cause acoustic shad­
owing. The lesions have been described on MRI as 
bilateral, multiple, well-defined but irregularly bor­
dered areas of decreased signal intensity on MRI 
(SEIDENWURM et al. 1987). 

17.3.3 
Cystic Lesions 

The differential diagnosis of intrascrotal cysts usu­
ally includes simple testicular cysts, intratesticular 
epidermoid and dermoid cysts, tunica albuginea 
cysts, epididymal cysts, and spermatoceles 
(KOENIGSBERG et al. 1995). Cysts originate in the 
testis parenchyma or in the tunica albuginea. The 
frequency increases with increasing age. The US ap­
pearance is similar to cysts elsewhere: an anechoic 
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and well-demarcated intratesticular lesion without a 
discernible wall (HAMM et al. 1988). It is postulated 
that tubular ectasia or cysts of the rete testis result 
from obstruction of the spermatic ductal system. 
They are bilateral in approximately 45% of cases and 
associated with an ipsilateral spermatocele in 
approximately 74% of cases. Ectasia of the seminifer­
ous tubules at the level of the mediastinum is a rec­
ognized benign condition of the testes. Although 
it may have typical US features, the condition can 
at times be difficult to distinguish from tumors on 
the basis of US, especially by inexperienced 
sonographers. Rarely the cysts resemble dilated 
intratesticular veins (intratesticular varicocele). 
Color Doppler US then is essential to differentiate 
between cysts and dilated veins (Fig. 17.14). At pre­
sentation, most men are in their sixth decade. Most 
patients have a clinically palpable spermatocele (Fig. 
17.15). On imaging, the intratesticular process is bi­
lateral, involves the mediastinum testis, begins at the 
periphery adjacent to the spermatocele, and extends 
for a variable distance within the testis (TARTAR et 
al. 1993). The lesion is hypo echoic with coarse inter­
nal echoes. On MRI, lesions have a homogeneous 
signal similar to that of the coexisting spermatocele 
with all pulse sequences. They are hypointense rela­
tive to the testis on Tl- and proton density-weighted 
images and, unlike tumors, are not visible on T2-
weighted images (TARTAR et al. 1993). 

Epidermoid cysts of the testis are very rare and 
account for approximately 1 % of all testicular tumors 
(HEIDENREICH et al. 1995). Epidermoid cysts of the 
scrotum can become very large (500ml). Testicular 

Fig. 17.14 a,b. Intratesticular varicocele. us. Longitudinal scan of the testis (a) and color Doppler sonography. Intratesticular 
anechoic cyst-like lesions (a), well vascularized at color Doppler US (b) 
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epidermoid cysts present as a single or as 
multiple intratesticular hypoechoic masses with a 
characteristic lamellar swirling configuration or con­
centric rings similar to the cross-section of an onion; 
alternatively, they have a target-like appearance (Fig. 
17.16). Calcification of the wall or within the mass 
may also be present. A target or bull's-eye appear­
ance has been reported on MRI as well, with a periph­
eral and central low signal intensity area, separated 
by an area of greater signal intensity, which likely 
corresponds to a high lipid content in degenerating 
exfoliated squamous cells (BRENNER et al. 1989). 

17.4 
Benign Testicular Conditions Mimicking 
Malignancy 

17.4.1 
Inflammatory Conditions 

Granulomatous orchitis may present as focal or 
diffuse hypo echoic lesions in the testis, occasional­
ly with calcifications. It can be indistinguishable 
from tumor (OKAJlMA et al. 1994; WEGNER et al. 
1994). It predominantly affects men during the fifth 
and sixth decades. Approximately 150 cases have 
been reported in the literature. 

Fig. 17.15. Epididymal cyst (spermatocele). US. Longitudinal 
scan of the upper pole of the testis shows the typical anechoic 
aspect of a simple cyst in the epididymal head (spermatocele). 
Note the smaller cyst adjacent to it (arrowheads) 
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Likewise, granulomatous epididymo-orchitis, in­
distinguishable from a testicular tumor, may develop 
as a (late) complication following use of Tice strain 
bacillus Calmette-Guerin for treatment of super­
ficial bladder carcinoma (TRUELSON et al. 1992). 
Lesions are asymptomatic and on US demonstrate as 
a complex scrotal mass or a diffusely hypoechoic 
mass lesion (Fig. 17.17). 

Fig. 17.16. Epidermoid cyst. Longitudinal US. Hypoechoic le­
sion with intraluminal fluid layer in the testis in a young male. 
Histologically proven epidermoid cyst containing keratinized 
material 

Fig. 17.17. Tuberculous epididymitis. US. Diffuse hypoechoic 
thickening of the entire epididymis in an asymptomatic male 
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Sarcoidosis with extrapulmonary manifestations 
in the testis, epididymis, and spermatic cord has 
been reported, but is rare, affecting fewer than 1 % of 
patients with systemic sarcoidosis (GROSS et al. 
1992). The patients usually present with an 
intrascrotal mass of unknown origin that suggests a 
testicular tumor both clinically and on imaging. US 
shows a hypoechoic mass in the epididymis or, more 
commonly, in the testis. Differentiation from a tes­
ticular neoplasm may not be possible. 

17.4.2 
Testicular Infarction 

Infarction of the testis or sequelae of partial 
infarction of the testis may atypically present as a 
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testicular mass that may mimic a testicular neoplasm 
since the age of presentation is similar (FERNANDEZ­
GOMEZ et al. 1996) (Fig. 17.18). On US, an ill-defined 
hypo echoic mass can be expected, which appears 
avascular on color Doppler US. On MRI the lesion is 
hypointense on T2-weighted sequences and avascu­
lar after injection of gadolinium. 

17.4.3 
Fibrous Pseudotumor of the Tunica Albuginea 

Focal fibrosis of the tunica albuginea may be seen 
following inflammatory conditions of the scrotum. 
On physical examination, the lesion may be difficult 
to distinguish from a testicular or an extra testicular 
neoplasm. On US, the tunica albuginea is focally 

Fig. 17.18 a-c. Testicular infarction. US (a,b) and MRI (c). 
Transverse (a) and sagittal (b) US shows ill-defined 
hypo echoic areas in the left testis. These were avascular on 
color Doppler US. On the sagittal T2-weighted MR image, the 
lesion exhibits low signal intensities. The lesion is confined to 
the testis. Note the deformity of the testis. Histologically 
proved (orchiectomy) sequelae of testicular infarction 
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thickened and hypoechogenic. On MRI the thicken­
ing exhibits low signal intensity on both Tl- and T2-
weighted images. 

17.4.4 
Miscellaneous 

Testicular hematoma sometimes causes differential 
diagnostic problems, especially in those cases where 
there is no major trauma (Fig. 17.19). The aspect on 
imaging depends on the age of the hematoma. Dif­
ferentiation from a neoplasm may be impossible. 
Occasionally calcifications may be found in the testis 
in an asymptomatic patient (Fig. 17.20). They are 
likely to be due to a previous intratesticular hemor­
rhage, although there is not always a clear history of 
relevant scrotal trauma. Sometimes, a single or sev­
eral nonspecific hypoechoic lesions may be found on 
US (Fig. 17.21), but without evolution on follow-up 
scans. Perhaps they can be explained by fibrosis due 
to previous focal ischemia of inflammation. 

17.5 
Extratesticular Masses 

The frequency of malignant extratesticular masses 
seems to be higher than originally thought. In a 

Fig. 17.19. Intratesticular hemorrhage. Transverse US. Het­
erogeneous mass with liquefied areas and a peripheral 
echogenic rim in the right testis. Because there had been no 
major trauma, and because of clinical suspicion of a testicular 
tumor, surgery had been performed. It proved to be an 
intra testicular hemorrhage without associated pathology 
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recent report, FRATES et al. (1997) found a fre­
quency of malignancy of 16%. This contrasts with 
prior reports suggesting a very low rate of malig­
nancy among extra testicular masses. US and MRI are 
useful for identifying the extratesticular location of a 
mass but not for distinguishing the nature of the 
lesion. 

Fig. 17.20. Intratesticular calcified mass. US. Sagittal scan 
shows a calcified area in the upper pole of the testis. Note the 
epididymal head and a testicular appendage (arrowheads), 
well recognizable because of the small hydrocele 

Fig. 17.21. Undefined lesions. US, longitudinal scan. Multiple 
(at least three) hypoechoic lesions (arrows) throughout the 
testicular parenchyma in a 48-year-old male. The lesions re­
main unchanged in shape and in size over a period of 1 year. 
The patient has refused therapy up to now 
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17.5.1 
Tumors of the Epididymis 

Adenomatoid tumors are uncommon neoplasms of 
the para testicular tissues, probably of mesothelial 
origin, and the majority of cases reported have in­
volved the epididymis and the tunica albuginea. Cur­
rently it is well accepted that the origin of these 
tumors is in fact mesothelial cells, and it is better to 
term them as non papillary benign mesothelioma. 
They are the most common benign tumor arising 
from the epididymal tail, although they can also arise 
from the tunica albuginea, the spermatic cord, or 
even have an intratesticular origin. Most of them are 
almost isoechoic to the epididymis on US, oval to 
round, and have a rather coarse echopattern (V AN 
POP PEL et al. 1988). They can be hypoechoic to 
slightly hyperechoic nodules as well (MAKARAINEN 
et al. 1993) (Figs. 17.22). The clinical course of these 
tumors is benign, without local recurrence after local 
excision. The MRI appearance depends on the de­
gree of fibrosis: the signal intensity varies from 
isointense to hypointense and is slightly higher than 
the signal intensity of the normal epididymis on T2-
weighted images (HRICAK et al. 1995). On imaging, 
sperm granulomas exhibit similar appearances. 

Fig. 17.22. Adenomatoid tumor of the epididymis. US. Sagit­
tal scan of the lower pole of the left testis (D and of the 
epididymal tail. Nodular, isoechoic lesion (arrow) at the infe­
rior aspect of the epididymal tail. Histologically proven 
adenomatoid tumor. Sperm granuloma or mesothelioma may 
have a very similar appearance 
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17.5.2 
Tumors of the Tunica Vaginalis 

Tumors of the tunica vaginalis testis (fibrous 
pseudotumor, mesothelioma) are usually inciden­
tally discovered during hydrocelectomy or present 
as a painless mass of the hemiscrotum. Sometimes, 
US reveals a nodular mass on the epididymis and 
papillary projections on the surface of the tunica 
vaginalis (GREBENC et al. 1995; BERTI et al. 1997). 
The mass may be heterogeneous with acoustic shad­
owing. These tumors do not compromise the gonad 
and can be treated by a simple excision of the 
hydrocele (PELLICE-VILALTA et al. 1996). 

There is a significant overlap in the US ap­
pearance of benign fibrotic lesions and testicular 
malignancies. When careful examination of a sono­
graphically heterogeneous or focal hypoechoic 
lesion fails to reveal a mass and serum tumor mark­
ers are negative, an open biopsy with frozen section 
analysis should be considered rather than pro­
ceeding directly to orchiectomy. Homogeneously 
hyperechoic masses can be considered benign and 
do not require surgery (EINSTEIN et al. 1992) (Fig. 
17.20). 

17.5.3 
Lipoma/Liposarcoma 

Most spermatic cord tumors are benign and are pri­
marily lipomas. Liposarcomas of the spermatic cord 
and paratesticular liposarcomas are uncommon 
(SCHWARTZ et al. 1995). CT, MRI, and US reveal 
findings suggestive of either inguinal hernia (con­
taining fat) or lipoma. Liposarcomas usually roll up 
the isolateral spermatic cord and testicular vessels 
(HRICAK et al. 1995; KITAMURA et al. 1996). 

17.5.4 
Malignant Fibrous Histiocytoma 

Malignant fibrous histiocytoma rarely affects the 
spermatic cord (GORE and AUBER 1993). 

17.6 
Incidentally Found Testicular Tumors 

The incidence of nonpalpable testicular masses on 
scrotal US examinations for other indications in the 
study of Horstman and co-workers was 9 on 1600 
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examinations (HORSTMAN et al. 1994). Of these nine 
lesions, seven were benign, including four Leydig 
cell tumors, two Sertoli cell tumors and one case of 
interstitial fibrosis. Two were malignant (teratocar­
cinoma and seminoma). Five lesions were less than 
1 cm in diameter (four benign, one malignant), while 
four were 1-2cm in diameter (three benign, one ma­
lignant). Seven lesions were hypoechoic, one was 
hyperechoic, and one was cystic. Incidentally discov­
ered non palpable lesions are usually benign (Figs. 
17.13,17.20, 17.21). Management should include in­
guinal exploration with frozen section diagnosis. US 
follow-up should be used only if there is a strong 
clinical suspicion of a benign lesion, such as a recent 
trauma or infection. Nonpalpable tumors discovered 
in patients with metastatic germ cell tumor should be 
treated as malignant. 

17.7 
Staging 

17.7.1 
T-staging 

The results for local staging of testicular tumors with 
US and MRI are disappointing (accuracy of 63% and 
45% respectively) (THURNER et al. 1988). Whether 
this inaccuracy in staging is of clinical significance is 
controversial, as patients with suspected testicular 
malignancy require orchiectomy regardless of the 
local tumor stage and, in addition, pathologic stage 
remains the final prognosticator. 

17.7.2 
N-staging 

The primary route of dissemination of germ cell 
tumors is the lymphatic system. On the right the 
draining lymphatic channels from the testis most 
commonly terminate in lymph nodes at the level LI­
L3 anterior, medial and lateral to the vena cava and 
anterior (but not lateral) to the aorta. Lymphatic 
drainage on the left is primarily to lymph nodes 
lateral and anterior (but not medial) to the aorta at 
the level of LI-L2, just caudal to the renal vessels 
(MACVICAR 1993). Suprahilar, retrocrural, and iliac 
nodal involvement is usually seen only with 
more advanced disease. Lymphatic drainage of the 
epididymis is to the external iliac chain. 

Hematogenous metastases may occur via direct 
invasion of spermatic vessels or via venous commu-
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nications with lymphatics. Hence the thoracic duct 
with its direct venous drainage is a common route, 
and, as would be expected, the lung is the most com­
mon site of hematogenous dissemination, followed 
by the brain, kidney, gastrointestinal tract, bone, 
adrenal glands, peritoneum, and spleen (DIXON et al. 
1986). Choriocarcinoma and embryonal cell carci­
noma tend to produce early hematogenous 
metastases. 

Computed tomography is the imaging procedure 
of choice for postorchiectomy staging of testicular 
cancers (HEIKEN et al. 1994), although similar results 
can be expected from MRI (Fig. 17.7a). Any number 
of nodes, regardless of size, in the expected primary 
retroperitoneal drainage area must be suspected of 
having a risk of harboring occult nodal disease 
(Fig. 17.23). The attenuation numbers of metastatic 
lymph nodes from testicular carcinoma are variable, 
and the occurrence of low attenuation «30 HU) 
lymph nodes is well known (THOMAS et al. 1981). 
They may be seen before and after treatment. CT, 
however, is of limited utility for definitively charac­
terizing residual masses (Fig. 17.24). NSGCTs dem­
onstrate a significant incidence of malignancy in 
residual masses, whereas malignancy in residual 
masses of pure seminoma are less common 
(SCATARIGE et al. 1983). Neither residual mass size, 
nor attenuation, nor degree of shrinkage during che­
motherapy can be used to reliably exclude residual 
malignancy or teratoma (STOMPER et al. 1985). For 
NSGCT, an enlarging mass generally represents re­
sidual malignancy but occasionally represents ma­
ture teratoma via tumor evolution or metastasis 
from a focus of mature teratoma in the primary tu­
mor. These masses are unresponsive to chemo­
therapy but may be cured by surgical excision. 

In a study of 201 testicular cancer patients [117 
(58%) NSGCTs, 84 (42%) seminomas] who had both 
CT of the chest and radiographs of the chest in initial 
staging, chest radiography alone was found to be 
sufficient as initial chest staging in all seminoma pa­
tients and in NSGCT patients who had a negative 
abdominal CT (MOUL 1995). For low-stage patients 
without retroperitoneal adenopathy, chest CT had 
unacceptable false-positive rates, which precipitated 
additional invasive maneuvers. For higher stage 
NSGCT patients with retroperitoneal disease on ini­
tial abdominal CT, radiographs of the chest alone 
missed a significant number of occult thoracic 
metastases and chest CT remains indicated. In a 
study of 57 clinical stage I NSGCT all having negative 
staging abdominal CT followed by surgical staging, 
CT had an 67% accuracy in predicting retroperito-
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Fig. 17.23 a,b. Retroperitoneal lymph node metastases. CT. 
Multiple slightly enlarged para-aortic lymph nodes at the level 
of the renal hilum (a) in a patient with a left testicular 
seminoma. Follow-up CT after chemotherapy (b): lymph 

Fig. 17.24 a,b. Retroperitoneal lymph node metastases from a 
left testicular nonseminomatous germ cell tumor. At the time 
of the diagnosis, there were bulky para-aortic lymph node 
metastases with a predominantly solid consistency, except for 
some necrotic areas at the lateral aspect (a). Six months later, 

neal metastases (MOUL 1995). This contemporary 
experience shows a 33% false-negative abdominal 
CT staging rate. Consideration of any lymph nodes, 
regardless of size, in the primary echelon retroperi­
toneal areas as indicative of retroperitoneal 
metastases may hold promise for improving accu­
racy of abdominal CT in low-stage NSGCT testicular 
cancer. In a study of 92 clinical stage I NSGCT 
patients, determination of primary tumor vascular 
invasion and percentage of tumor composed of em­
bryonal carcinoma component was found to be a 
useful staging tool. A multivariate model using 
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nodes have returned to normal size. The lymph nodes now 
appear hyperdense because of the lymphangiography which, 
at that time, was still being performed 

and after therapy, the lymph nodes have increased in size and 
now are predominantly cystic (medial aspect) or multicystic 
(lateral aspect) (b). Differential diagnosis between residual 
viable tumor and residual pseudocyst is not possible 

vascular invasion and percentage of embryonal car­
cinoma component was able to predict correct stage 
in 86% of the study cohort, and a probability table 
with these two variables was created (MOUL 1995). 
Using these histologic variables in a neural network 
artificial intelligence program, an expert correctly 
predicted stage in 92% of patients. Therefore, it can 
be recommended that chest staging should be tai­
lored to tumor cell type and retroperitoneal disease 
status. Staging of the retroperitoneum utilizing ab­
dominal CT remains problematic due to the inability 
to detect microscopic metastases. Primary tumor 
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histologic factors, particularly vascular invasion and 
quantitation of embryonal carcinoma, are clinically 
useful tools. 

17.8 
The Scrotum After Orchiectomy 

A range of normal and abnormal US findings in pa­
tients after orchiectomy, including the appearances 
of the normal postorchiectomy space, acute and 
subacute hematomas, recurrent neoplasm, second 
primary tumor in the remaining testis, and 
testicular prostheses, has been described 
(EFTEKHARI and SMITH 1993). 

The MRI appearance of a testicular prosthesis 
depends on the composition of the prosthesis. Some­
what older implants contain a viscous fluid with 
low signal intensity on Tl- and T2-weighted images. 
Newer implants contain solid elastomers and exhibit 
low signal intensity on Tl-weighted images, 
but exhibit high intensities on T2-weighted images, 
and cause no chemical shift artifact (SEMELKA et al. 
1989). 
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18.1 
Introduction 

Germ cell cancer of the testis occurs in young men 
and is currently one of the most curable solid tumors 
in humans. The successful treatment of this disease 
requires a multidisciplinary approach, with close 
co-operation between the urologist, radiation 
oncologist, and medical oncologist. 

18.2 
Diagnosis 

Testis cancer occurs primarily between the ages of 
17 and 40, with occasional cases appearing in older 
men and young children. It is rarely seen in African 
Americans. The etiology of this disease is unknown, 
with the only well-established risk factor being a his­
tory of cryptorchidism. 

Most men present with a painless lump in the 
testicle which has been present for a few weeks to 
months. However, other presenting symptoms are 
common, including acute or chronic pain, a new 
hydrocele, or a history of recent scrotal trauma. Pa­
tients with these symptoms may be misdiagnosed, 
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resulting in an unnecessary delay of appropriate 
treatment. Finally, some men present primarily with 
symptoms of metastatic disease, including back 
pain, neck mass, gynecomastia or hemoptysis. 

Initial evaluation should include a scrotal ultra­
sound and serum levels of a-fetoprotein (AFP), p­
subunit human chorionic gonadotropin (PHCG), 
and lactic dehydrogenase (LDH). Once the diagnosis 
of testicular tumor is established, staging evaluation 
includes a chest x-ray and CT scan of the abdomen 
and pelvis. Patients with extensive disease should 
also have an MRI scan of the brain, and a bone scan 
if clinically indicated. 

The clinical staging of the retroperitoneal lymph 
nodes continues to be relatively inaccurate in spite 
of modern imaging techniques. Most authors have 
identified approximately 20% false-positives and up 
to 40% false-negatives when comparing CT interpre­
tation with pathologic staging in low-stage disease 
(DONOHUE et al. 1995). Other imaging techniques 
such as lymphangiography and magnetic resonance 
imaging have not proven any more accurate. Nodes 
greater than 2 cm are easily identified on CT, how­
ever. In general, CT tends to underestimate the ex­
tent of disease (RICHIE 1990). 

18.3 
Staging 

Several staging systems are currently in clinical use 
in the United States and elsewhere (Table 18.1). All 
divide patients into those with tumor confined to 
the testicle, those with tumor in retroperitoneal 
lymph nodes, and those with disease outside the 
retroperitoneum. The extent of the primary tumor 
within the scrotum (the T stage in the TNM system) 
adds additional prognostic information. Other vari­
ables have been identified which imply a poor prog­
nosis in advanced disease, such as very high levels of 
p-HCG or involvement of liver, bone, or brain, and 
these are not currently included in the standard stag­
ing systems. 



258 

Table 18.1. Staging systems for germ cell tumors of the testis 

Confined to testis 
Beyond tunica 
Into rete testis or epididymis 
Invades cord 

Regional nodes 
Less than 2 ema 
2em, <Serna 
Less than 6 nodes, all <2 em 
More than 6 nodes, or >2 em 
Single unilateral node 
Multiple or bilateral nodes <5 em 
Node >5em 

Beyond retroperitoneum 

a Clinical staging. 
bpathologic staging. 

18.4 
Primary Orchiectomy 

Royal Marsdena 

IIA 
IIB 

IIC 
III 

The first step in treatment of all germ cell tumors of 
the testis is inguinal (or "radical") orchiectomy. This 
accomplishes removal of the primary tumor and es­
tablishes the histologic type of the tumor. It should 
be performed through an inguinal incision and in­
clude early clamping or ligation of the spermatic 
cord at the level of the internal inguinal ring prior to 
manipulation of the testis itself. The cord should be 
ligated high with permanent suture so that the stump 
can be identified and removed at the time of retro­
peritoneal node dissection. There are few complica­
tions from this surgery, which is usually performed 
on an outpatient basis. The only real risk is retroperi­
toneal hemorrhage if the ligature on the cord should 
come off. A hematoma resulting from such a bleed 
might be mistaken for metastatic disease on a subse­
quent CT scan (BOCHNER et al. 1995). 

Trans-scrotal biopsy of the testis is con­
traindicated because of potential tumor spill and 
contamination of the lymphatic drainage of the scro­
tum to the inguinal nodes. However, occasionally 
due to an error in diagnosis a testis tumor is inad­
vertently opened through a trans-scrotal approach. 
In the past this was thought to be a devastating oc­
currence with a very high incidence of local recur­
rence of the disease. However, current data suggest 
that most of these cases can be easily managed with 
little increased risk (CAPELOUTO et al. 1995). Gross 
tumor contamination is still worrisome and should 
be managed aggressively with either local radio­
therapy or formal hemiscrotectomy (LEIBOVITCH 
et al. 1995). 

Skinnerb Walter Reedb 

A 

Bl IIA 
B2 IIB 

B3 IIC 
C III 
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T1 
T2 
T3 
T4 

Nl 
N2 
N3 
Ml 

Retroperitoneal Lymph Node Dissection 

18.5.1 
Indications 

Retroperitoneal lymph node dissection is not 
indicated in cases of low-stage pure seminoma of 
the testicle. These patients should undergo prophy­
lactic irradiation of the retroperitoneum and/or sys­
temic chemotherapy. Surgical management of the 
patient with advanced seminoma is discussed in 
Chap. 19. 

Considerable controversy now exists regarding 
the role of retroperitoneal lymph node dissection for 
men with clinical stage A (NO) nonseminomatous 
germ cell tumor. Other options for management of 
these patients include close surveillance or primary 
chemotherapy. 

Multiple studies have been completed in the past 
10 years using primary surveillance strategies for 
patients with stage A nonseminoma (GELDERMAN 
et al. 1987; DUNPHY et al. 1988; STURGEON et al. 1992; 
NICOLAI and PIZZOCARO 1995) On average 25%-
35% of patients with clinical stage A will develop a 
recurrence and require further treatment on these 
protocols. Most recur in the retroperitoneum within 
the first 2-3 years; however, late recurrences are not 
uncommon, even beyond 5 years. Surveillance of the 
retroperitoneum requires frequent CT scans as well 
as monthly chest x-ray and serum markers. Survival 
on these protocols has generally been equivalent 
to primary surgical treatment, approaching 100%. 
Patients who are lost to follow-up, however, are at 
particularly high risk of failure. 
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Three pathologic variables have been identified 
as poor prognostic factors correlating with an in­
creased risk of recurrence in surveillance protocols. 
These include higher T stage of the primary tumor 
(>pTl), presence oflymphovascular invasion, and a 
large proportion of embryonal cell histology. In ad­
dition, patients with mature teratoma in the primary 
tumor are at high risk of late recurrences with 
teratoma, which is unlikely to respond to chemo­
therapy. Most authors currently agree that patients 
with any of these risk factors should not be managed 
with surveillance alone. On the other hand, the ab­
sence of these factors has been associated with a risk 
of recurrence ofless than 15% (WISH NOW et al. 1989; 
FREIHA and TORTI 1989). 

Since survival is essentially equivalent, cost and 
quality of life are variables which should be taken 
into consideration when comparing these two ap­
proaches. Overall costs of surveillance may be some­
what less than primary surgical protocols (LOWE 
1993; AASS et al. 1990). Quality of life for those 
who do not suffer recurrence is undoubtedly better, 
though the requirement of frequent studies and the 
risk of possible recurrence may take a psychological 
toll. Patients with recurrent disease in fact often 
require considerably more treatment than they may 
have needed with a primary surgical approach, usu­
ally including both full-course chemotherapy and 
surgical resection. Future fertility may be more com­
promised as well. Therefore these patients may have 
worse quality of life than if they had had primary 
surgery. 

A short course of primary chemotherapy is cur­
rently being tested as an alternative approach for 
stage A nonseminomas in England and Europe 
(STUDER et al. 1993). Initial results are promising, 
but the risk of late recurrences is unknown. This 
approach may also require very long-term follow-up 
with at least annual CT scans of the abdomen. 

There is also controversy about the best approach 
to the patient with minimal retroperitoneal disease 
evident on CT scan, or with elevated markers and 
negative CT scan (clinical stages IIA and lIB). The 
main advantage of initial node dissection is to avoid 
overtreatment in case of false-positive CT scan, or in 
cases with pure mature teratoma in the retro­
peritoneum (FOSTER et al. 1996). However, CT scan 
usually underestimates the extent of disease, and 
if there is any doubt about the ability to com­
pletely clear the retroperitoneum, then chemo­
therapy should be given first. In addition, patients 
with pure embryonal histology (no teratoma) treated 
with primary chemotherapy may not require node 
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dissection at all if they have a complete response to 
treatment (DONOHUE et al. 1995; LOGOTHETIS et al. 
1982). 

Our current approach favors nerve-sparing 
lymphadenectomy for most patients with stage A 
nonseminoma. However, treatment is individual­
ized, taking into consideration the pathology of the 
primary tumor, the reliability of the patient for 
follow-up, and the patient's own concerns regarding 
surgery, chemotherapy, and surveillance. For stage 
IIA and lIB patients, those with questionable CT 
scans (nodes 1-3 cm in size) and normal markers or 
teratoma in the primary tumor generally are treated 
with primary node dissection followed by chemo­
therapy as indicated by the final pathology. Those 
with persistently elevated markers or a retroperito­
neal mass >3cm are generally treated with primary 
chemotherapy and delayed node dissection. 

18.5.2 
Technique of Thoracoabdominal 
Retroperitoneal Lymph Node Dissection 

18.5.2.1 
Choice of Surgical Approach 

There are two main surgical approaches to the 
retroperitoneum, via either a thoracoabdominal or a 
standard midline incision. A laparoscopic approach 
has also been described (GERBER et al. 1994; STONE 
et al. 1993). We routinely use a thoracoabdominal 
incision, which provides the best exposure to the 
upper retroperitoneum with the renal hilum essen­
tially in the middle of the operative field. This ap­
proach is especially helpful in a patient with a large 
retroperitoneal mass which requires an extensive 
suprahilar dissection. In patients with less disease 
this approach can be performed entirely extra­
peritoneally, reducing postoperative ileus and the 
risk of late small bowel obstruction. 

The transabdominal approach offers a faster 
opening and closing time, and is more familiar to 
many surgeons. Exposure to the suprahilar area, 
however, requires mobilization of the pancreas and 
spleen. The chest is not entered, which decreases the 
potential pulmonary complications and decreases 
postoperative pain. However, mobilization of the 
bowel may result in a longer ileus, and puts the pa­
tient at risk for a late small bowel obstruction. 

The laparoscopic approach is still new, but may 
offer the advantage of a more rapid postoperative 
recovery, perhaps at the cost of a longer operating 
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time and a less thorough dissection. The learning 
curve has been steep for most laparoscopic proce­
dures. No long-term data have yet been reported on 
effectiveness in terms of avoiding later retroperito­
neal recurrence. 

18.5.2.2 
Limits of Dissection 

The limits of dissection have changed over time, 
primarily thanks to careful mapping studies by 
DONOHUE and colleagues in 1982. When grossly 
positive nodes are encountered in the retro­
peritoneum (stage lIB), a full bilateral dissection is 
necessary. This dissection extends to the opposite 
ureter, includes both suprahilar areas, and extends 
down over the presacral area to the level of the bifur­
cation of the common iliac artery. However, in stage 
lor IIA the dissection may be safely limited to reduce 
the risk of postoperative anejaculation. It is impor­
tant to include the interaortocaval area in both right­
and left-sided dissections. Our recommended limits 
of dissection are drawn in Fig. 18.1. 

18.5.2.3 
Technique 

A nerve-sparing thoracoabdominal node dissection 
begins by careful positioning of the patient (Fig. 
18.2). He is placed near the edge of the table, with the 

Fig. 18.1. Limits of dissection for a modified template or 
nerve-sparing retroperitoneal node dissection. Inset shows 
the areas of positive nodes in patients with negative 
preoperative CT scan (clinical stage I) in the study by 
DONOHUE et al. (1982). [Reprinted with permission from 
WALSH et al. (eds) (1998) Campbell's urology, 7th edn. 
Saunders, Philadelphia) 
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table flexed at the waist. The left arm is rotated over 
the head onto an adjustable arm rest. The lower leg is 
flexed 30° at the hips and 90° at the knee, and the 
upper leg is placed straight on a pillow. All pressure 
points are carefully padded. The table is flexed com­
pletely, and the patient is secured in place using wide 
adhesive tape. 

An incision is made over the bed of the eighth 
or ninth rib from the midaxillary line to the 
midepigastrium, then carried inferiorly as a 
paramedian incision. The rib is resected sub­
periosteally and the anterior rectus fascia is divided. 
The rectus muscle is divided superiorly and retracted 
laterally, and the transversus abdominis is split 
in line with the incision. The pleural cavity is en­
tered. Blunt Mayo scissors are passed behind the 
costochondral junction anterior to the peritoneum, 
and the cartilage divided. This allows the plane to 
be developed between the abdominal wall muscles 
and the peritoneal cavity. The posterior rectus 
fascia is freed from the peritoneum and is divided 
longitudinally. 

With gentle downward traction on the spleen (or 
liver on the right), the attachments between the peri­
toneum and the underside of the diaphragm are di­
vided back to the central tendon of the diaphragm. 
This allows complete mobilization of the peritoneal 
envelope medially. The diaphragm is then divided 
for a few centimeters. Palpation of the lung is carried 
out to detect any unexpected nodules. 

The peritoneum and Gerota's fascia are then 
bluntly swept off the back muscles over to the side of 
the aorta. The fascia of the psoas muscle is incised 
longitudinally. The next step is to develop the plane 

Fig. 18.2. Position for a left-sided thoracoabdominal node 
dissection. This incision places the high retroperitoneum in 
the center of the surgical field and allows the entire dissection 
to be performed in the retroperitoneal space 
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between the posterior peritoneum and the anterior 
surface of Gerota's fascia. A thin layer surrounds 
both the periotoneum and Gerota's fascia, and must 
be sharply incised. The avascular plane is then 
bluntly developed over to the aorta (Fig. 18.3). If a 
full bilateral dissection is planned for a left-sided 
tumor we routinely divide the inferior mesenteric 
artery (IMA), which allows access to the opposite 
common iliac vessels. This is safe except in elderly 
patients who may have compromised collateral 
blood supply to the left colon. In a limited or nerve­
sparing dissection the IMA is usually left intact. 

Once the peritoneum has been reflected medially, 
the next step is to identify the postganglionic nerve 
fibers coursing in the retroperitoneal fat overlying 
the anterior aorta from the each sympathetic chain. 
The fibers are variable, and coalesce with each other 
at various levels (Fig. 18.4). Identification of the fi­
bers is relatively easy in a thin individual, but may be 
challenging in someone with significant retroperito­
neal fat. Note that the right-sided fibers arise from 
behind the vena cava and pass anteriorly between the 
cava and the aorta. As each nerve is identified, it is 
carefully dissected free from the surrounding fat, 
and tagged with a fine vessel loop. The most impor­
tant fibers to preserve are those arising from the 
third and fourth lumbar ganglia, which generally 
pass around the root of the IMA. 

After identifying the nerve branches, the node dis­
section begins at the level of the root of the superior 
mesenteric artery (SMA). The left renal vein is mobi­
lized, and the origin of the SMA is skeletonized, clip­
ping the small lacteals which run alongside the 

Fig. 18.3. The plane between Gerota's fascia and the posterior 
peritoneum is developed, incising the thin fascial covering 
which envelops the two. Once the fascia is incised the remain­
der of the dissection can be done bluntly. [Reprinted with 
permission from WALSH et al. (eds) (1998) Campbell's urol­
ogy, 7th edn. Saunders, Philadelphia) 
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vessel. The left crus of the diaphragm is identified 
and the tissue overlying it is clipped and divided. The 
left celiac plexus lies in this area, and may be mis­
taken for indurated nodes. 

The dissection continues laterally, dividing the 
superior attachments of Gerota's fascia to the dia­
phragm. The adrenal gland may be left intact or may 
be removed with Gerota's fascia if there is disease 
in the hilum of the kidney. If the adrenal is to be 
preserved, the dissection should proceed across 
Gerota's fascia between the adrenal and the kidney. 

The tissue over the top of the left renal vein is 
divided over to the anterior vena cava and inferiorly 
down the center of the vena cava. The adrenal, go­
nadal, and ascending lumbar veins draining into the 
left renal vein are ligated. The ipsilateral lumbar 
veins below the renal vein are carefully ligated with 
fine suture, taking care not to injure the sympathetic 
branches. In a bilateral dissection we continue the 
dissection over to the right ureter, and the lumbar 
veins are divided bilaterally. In either case, the right 
gonadal vein is generally ligated, and the dissection 
continues to the level of the IMA. 

Attention is then turned to the anterior aorta. The 
tissue over the top of the aorta is split down to the 
origin of the IMA, carefully preserving the crossing 
sympathetic branches. The lumbar branches below 
the renal vessels are divided at their takeoff from the 
aorta. The left renal artery is identified and carefully 
dissected toward the hilum. The opposite renal ar­
tery is also dissected out, taking care to identify any 
accessory branches. The contralateral suprahilar 
area is generally not dissected in low-stage disease, 

Fig. 18.4. Distribution of the postganglionic branches of the 
left and right lumbar sympathetic nerves as they course over 
the anterior aorta. [Reprinted with permission from WALSH 

et al. (eds) (1998) Campbell's urology, 7th edn. Saunders, 
Philadelphia) 
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so the opposite renal artery represents the upper 
limit of dissection. The tissue behind the right renal 
artery overlying the crus of the diaphragm should 
be carefully clipped, because it often contains the 
cysterna chyli. 

At this point we divide Gerota's fascia over the 
lateral kidney, allowing half to pass posteriorly and 
half anteriorly. It is further taken off the hilum, al­
lowing careful dissection of the branches of the renal 
artery and vein. The ureter is dissected out and mo­
bilized away from the gonadal vessels. It is easily 
injured, and must be carefully protected during the 
dissection. The stump of the spermatic cord is then 
teased out of the internal iliac ring. Every effort 
should be made to identify and remove the suture 
which was placed on the end of the cord at the time of 
orchiectomy. 

All of the tissue anterior to the great vessels has 
now been divided, and the limits of dissection 
clipped. The "split and roll" technique is then used to 
sweep the posterior lymphatic tissue to the ipsilat­
eral side. We begin by elevating the vena cava slightly 
and clipping and dividing the tissue beneath the 
cava, carefully avoiding the sympathetic branches. 
This forms the medial posterior limit of dissection. 
The aorta can be completely elevated, and the tissue 
swept behind the aorta to the ipsilateral side, sharply 
dividing the attachments to the anterior vertebral 
ligaments. Each ligated lumbar artery and vein is 
encountered a second time as it enters the lumbar 
foramen and should carefully be clipped again at that 
level. The tissue is then swept off the psoas muscle 
and removed (Fig. 18.5). 

A small chest tube is routinely placed, and gener­
ally removed the following morning. The diaphragm 
is closed with two layers of running No. 0 
polyglycolic acid suture. The abdomen and chest are 
closed in a single layer of interrupted No.1 nylon or 
other permanent suture. In the medial portion of the 
chest incision, the diaphragm should be included in 
this suture. 

18.S.3 
Complications 

Postoperative care is routine. Intravenous fluid re­
quirements may be high for the first 24-48h because 
of third-spacing into the retroperitoneum. Overall 
complications occur in less than 3%-4% of patients 
(SKINNER et al. 1982; BANIEL et al. 1994). The most 
common operative complication is an inadvertent 
injury to one of the major vascular structures. The 
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Fig. 18.5. Completing the posterior portion of the retroperito­
neal node dissection, dividing the node packages off the ante­
rior vertebral ligaments. Each lumbar branch is ligated as it 
enters the vertebral foramen. The sympathetic postganglionic 
nerves have not been preserved in this illustration. [Reprinted 
with permission from WALSH et al. (eds) (1998) Campbell's 
urology, 7th edn. Saunders, Philadelphia] 

surgeon undertaking these operations must be pre­
pared to perform some basic vascular techniques, 
such as repair of an injury to the aorta or vena cava. 

Postoperative complications include atelectasis 
or accumulation of a pleural effusion after the chest 
tube is out, bleeding, and wound infection. Postop­
erative gastrointestinal complications such as pro­
longed ileus are very rare with a retroperitoneal 
approach. Most patients are discharged within 3-4 
days following surgery. 

The one long-term complication of this surgery 
is anejaculation due to damage to the sympathetic 
nerves. This is a very common complication follow­
ing a full bilateral node dissection which includes the 
tissue over the aortic bifurcation and presacral area. 
It should occur in less than 5% of patients undergo­
ing a nerve-sparing dissection (JEWETT et al. 1988; 
DONOHUE et al. 1993), and is seen in approximately 
20% undergoing a modified template-type dissection 
which stops at the level of the IMA (DOERR et al. 
1993). 
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19.1 
Introduction 

The survival of patients with advanced germ cell 
cancer of the testis was dismal before the advent of 
effective chemotherapy. Surgery still has a very im­
portant role in the cure of these patients today. The 
resection of large retroperitoneal metastases is one 
of the most challenging surgeries facing the urolo­
gist, and should probably be performed only in cen­
ters with considerable experience with this difficult 
operation. 

19.2 
Staging 

Advanced testis cancer is defined as bulky retroperi­
toneal adenopathy (stage B3 or IIC - usually defined 
as a mass greater than 5 cm) or metastases outside 
the retroperitoneum. Clinical staging usually in­
cludes computed tomography (CT) scan of the 
abdomen, pelvis, and chest. Magnetic resonance im­
aging of the brain should also be done in any patient 
with stage III disease to rule out brain metastases. 
Bone scan is reserved for patients with elevated alka­
line phosphatase or bone pain. 
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Several groups have identified risk factors 
which imply a poor prognosis in patients treated 
with conventional chemotherapy and surgery. The 
Indiana University suggested definition of "poor 
risk" is listed in Table 19.1. There is no consensus on 
the best approach to these patients, although most 
studies are focused on using higher dose chemo­
therapy, often with bone marrow transplantation 
(LAW et al. 1994). 

19.3 
Surgery for Advanced Pure Seminoma 

Patients with advanced pure seminoma are treated 
initially with platinum-based chemotherapy, with 
secondary radiation therapy in selected cases. Most 
cases will respond completely to these treatments 
(LOEHRER et al. 1987; PECKHAM et al. 1985). If the 
tumor bulk shrinks by >90% or minimal residual 
tissue is visible in the retroperitoneum or lung on 
follow-up scans, no surgery is recommended 
(SCHULTZ et al. 1989). However, occasionally a 
patient will be left with a considerable mass in the 
retroperitoneum after maximal chemotherapy. 
Some authors have recommended resection of the 
mass if it is >3cm in diameter (MOTZER et al. 1991). 
A full node dissection is essentially impossible in this 
setting because of the intense scarring left after che­
motherapy for seminoma. An alternative to resec­
tion would be close observation with frequent CT 
scans, with immediate resection if the mass enlarges. 

19.4 
Surgery for Advanced Nonseminoma 

Any patient with advanced nonseminoma {Fig. 19.1} 
must be treated initially with full-dose platinum­
based chemotherapy. Response is monitored by the 
expected fall in serum markers according to their 
half-life, as well as radiologic response. Some 
authors have noted that failure of the markers to fall 
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Table 19.1. Indiana University Staging for advanced 
nonseminoma germ cell tumors 

Minimal extent 
1 Elevated markers only 
2 Cervical nodes (+/- nonpalpable retroperitoneal disease) 
3 Unresectable nonpalpable retroperitoneal disease 
4 <5 pulmonary lesions per lung all <2 cm 

(+/- nonpalpable retroperitoneal disease) 

Moderate extent 
1 Palpable abdominal mass without 

supradiaphragmatic disease 
2 5-10 lesions per lung field all <3 cm or solitary pulmonary 

lesion >2cm (+/- nonpalpable retroperitoneal disease) 

Advanced extent 
1 >10 lesions per lung field or multiple lesions >2cm or 

primary mediastinal tumor 
2 Palpable abdominal mass plus supradiaphragmatic 

disease 
3 Liver, bone, or central nervous system disease 

Fig. 19.1. CT scan following chemotherapy showing a large 
residual mass in the retroperitoneum, encasing the aorta 

appropriately indicates high risk of incomplete 
response and should signal a change in chemo­
therapy strategy. A full discussion of this is beyond 
the scope of this chapter, but is detailed elsewhere 
(LAW et al. 1994). 

In patients with retroperitoneal disease alone, a 
CT scan is done immediately after the last course of 
chemotherapy. If there has been a complete radio­
graphic response (and markers have normalized), 
then node dissection can be omitted, especially in the 
case of pure embryonal cell tumors (DONOHUE et al. 
1987). If there were teratomatous elements in the 
original testis, tumor node dissection should be per­
formed regardless of the radiographic response 
because of the risk of late silent recurrence 

E.C. Skinner 

(LOGOTHETIS et al. 1982). Any planned node dissec­
tion should follow within 4 weeks of completion 
of the chemotherapy to avoid potential regrowth of 
microscopic disease. 

19.4.1 
Timing of Retroperitoneal Dissection 
in Stage III Nonseminoma 

Timing of the node dissection is more problematic 
in patients with extensive disease outside of the 
retroperitoneum (TONER et al. 1990). These patients 
may require resection of extraperitoneal disease in 
addition to retroperitoneal node dissection. The 
order of these surgeries is decided on an individual 
basis. Neck dissection and thoracotomy for pulmo­
nary disease are generally well tolerated with a short 
recovery time. These can be performed first with ret­
roperitoneal dissection following soon after. Ipsilat­
eral pulmonary disease can certainly be resected at 
the same time as the retroperitoneal dissection if 
a high thoracoabdominal incision is used. If the 
patient is found to have residual viable cancer in the 
neck or lungs, he may be referred for salvage chemo­
therapy prior to retroperitoneal dissection. 

In some cases a large retroperitoneal mass needs 
to be resected first because of the risk of involvement 
of surrounding structures. Interestingly, in up to 
40% of patients the histologic findings in different 
areas of resection may not be identical, and a smaller 
mass may harbor worse histology (GERL et al. 1994). 
Therefore it is important to proceed with retroperi­
toneal dissection even if initial pulmonary resection 
shows only fibrosis. 

Patients with rising tumor markers are rarely 
cured with surgery alone. They should be treated 
with salvage chemotherapy prior to resection of 
any residual masses. Surgery is sometimes indicated 
as a heroic attempt to achieve a cure in a patient 
who has failed all chemotherapy, but the results are 
disappointing. 

The histology of the residual mass in post­
chemotherapy dissections is fibrosis or scar tissue 
in 27%-58%, mature teratoma in 22%-38%, and 
viable carcinoma in 12%-35% (CARTER et al. 1987; 
DONOHUE and ROWLAND 1984; LOEHRER et al. 1986; 
SAGALOWSKY et al. 1990). Patients with residual ma­
lignant elements should receive additional chemo­
therapy, with an expected long-term cure rate of 
70% compared to <50% without it (SKINNER 1976). 
If such patients have already received salvage che­
motherapy, however, continued chemotherapy does 
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not appear to have any additional benefit (DONOHUE 
et al. 1994). Patients with pathologic findings of ma­
ture teratoma in the retroperitoneal dissection are 
generally followed without additional treatment. 

19.4.2 
Technique of Retroperitoneal Node Dissection 
for Advanced Nonseminoma 

19.4.2.1 
Preoperative Preparation 

Patients who have been exposed to chemotherapy 
require special attention to prepare them for such 
extensive surgery. The white blood cell and platelet 
counts must be at normal levels prior to surgery. 
Patients who have received bleomycin should have 
pulmonary function assessed. The anesthesiologist 
must be advised about the need to maintain a low 
inspired oxygen level and low crystalloid replace­
ment throughout the perioperative period (VILJOEN 
and THANGATHURAI 1989). In addition, patients 
may have other problems, such as renal insufficiency 
or anemia, which should be addressed. 

A mechanical bowel preparation is employed, 
with full antibiotic preparation on those suspected to 
have small or large bowel involvement by tumor. In 
selected cases other consultants are involved, such as 
the vascular surgeon if replacement of the abdomi­
nal aorta or an external iliac vessel is anticipated. 

19.4.2.2 
Surgical Technique 

Patients with a significant retroperitoneal mass are 
best approached through a thoracoabdominal inci­
sion. Suprahilar dissections are necessary, often ex­
tending high into the retrocrural space, and the 
exposure to this area is clearly superior through a 
high (sixth to eighth rib) thoracoabdominal incision. 
In patients with minimal retroperitoneal disease, the 
dissection may be completed entirely retroperito­
neally, as described above. With a significant mass, 
however, we routinely open the peritoneal cavity. 

The patient positioning and initial steps of the 
exposure are identical to those described above for 
low-stage disease (see Chap. 18). The peritoneum 
is then opened, and the right colon and root of the 
small bowel mesentery are mobilized off of the 
retroperitoneum (Fig. 19.2). The bowel is placed in a 
plastic bag or wrap on the chest. It is not uncommon 
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Fig. 19.2. Drawing showing the surgical exposure in a typical 
patient with a residual mass overlying the distal aorta. The 
right colon and small bowel mesenteries have been elevated 
off the retroperitoneum and the bowel is in a wrap on the 
chest. The sigmoid colon mesentery has been divided, and the 
inferior mesenteric artery ligated as it exits the tumor mass. 
[Reprinted with permission from Walsh, Retik, Vaughan, 
Wein, (eds) (1998) Campbell's Urology, 7th edn. Saunders, 
Philadelphia] 

to find invasion of the duodenum by the mass, which 
may require partial duodenal resection. The poste­
rior peritoneum is divided lateral to the left colon 
and the sigmoid mesentery is mobilized off of 
Gerota's fascia. The inferior mesenteric artery is 
divided if tumor extends to the inferior aorta. The 
sigmoid mesentery may also be invaded by tumor, 
and the mesenteric vessels may be divided providing 
the marginal artery and veins are left intact. 

The superior mesenteric artery must be identified 
early, and its root dissected out, clipping the small 
lymphatic channels running along its surface. The 
renal vein is mobilized, and both the right and left 
renal arteries are dissected out. If this area is encased 
by tumor, normal areas of the vena cava and aorta 
should be mobilized above and below the tumor 
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prior to beginning the dissection to obtain vascular 
control. 

The "split and roll" technique is used throughout 
the dissection. The tumor mass is divided over the 
vena cava and aorta, finding the plane between 
the fibrous capsule of the tumor and the walls of the 
great vessels. If dissection proceeds too superficially 
(within the tumor capsule, for example), tumor spill 
is likely and an incomplete resection will result. Too 
deep dissection on the aorta will result in a thinned 
out wall which may result in a delayed rupture. The 
gonadal vessels are ligated bilaterally, as are all 
lumbar arteries and veins below the renal vessels. 
The latter may be difficult if a large amount of 
retroaortic disease is present. 

The ureters should be dissected out early, prior to 
approaching the renal arteries. If one ureter is com­
pletely encased or directly invaded by tumor, that 
kidney may be sacrificed rather than risking an in­
complete dissection. Once the ureters are free, the 
renal arteries bilaterally are dissected from the aorta 
to the renal hilum. Often multiple arteries make this 
dissection very difficult. If a polar artery is injured 
or divided, no attempt to repair it is indicated. 
However, care should be taken to completely strip 
off Gerota's fascia from that kidney to reduce the risk 
of late hypertension. 

Superiorly, the tissue overlying the crus of the 
diaphragm is resected and swept inferiorly with 
the main nodal package. If there is any question of 
retrocrural disease, the crus should be divided along­
side the vertebral body. The retrocrural tissue is dis­
sected out as far superiorly as possible. The lumbar 
vessels should not be ligated bilaterally, since there 
is some risk of devascularization of the spine. On the 
right, the thoracic duct should be carefully clipped, 
and the hemiazygos vein may be ligated if necessary. 
The crus should be repaired after removing the nodal 
tissue. 

When the great vessels have been fully mobilized, 
the tumor is dissected off the posterior body wall. 
The lumbar arteries and veins are again clipped as 
they dive into the foramina. Tongues of tumor may 
extend down into the foramina alongside the lumbar 
vessels, and should be teased out if possible. The 
anterior psoas fascia should be removed with the 
tumor, and if necessary some of the muscle itself 
may need to come with the tumor (Figs. 19.3, 19.4). 

In the case of a large mass, no attempt is generally 
made to preserve the sympathetic trunks. If the pre­
chemotherapy mass was centered around the infe­
rior mesenteric artery (as shown in Fig. 19.2), then 
anejaculation is inevitable. One should remember 
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Fig. 19.3. The retroperitoneum is seen following a completed 
left-sided node dissection. All lumbar arteries and veins have 
been divided, and the entire nodal package removed, leaving 
the back muscles and anterior vertebral ligament exposed 

Fig. 19.4. Typical right-sided lymph node package which has 
been dissected using the "split and roll" technique. The 
outline of the aorta is drawn in relation to the tumor. Of 
note is the large amount of contralateral tumor in this patient. 
The right spermatic vessels are visible attached to the speci­
men. Histology showed mature teratoma 
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that fertility is already compromised in many of 
these patients because of effects of the chemo­
therapy. However, in selected patients the dissection 
may be more limited or one or more postganglionic 
nerve trunks may be salvaged (WOOD et al. 1992). 
The key is patient selection. 

79.4.2.3 
Complications 

Major intraoperative and postoperative complica­
tions are more common in patients with large 
volume retroperitoneal disease (BANIEL et al. 1995; 
SKINNER et al. 1982). Specialized vascular techniques 
may be required during the dissection, including 
suture repair, vascular patch graft, or complete re­
placement of the aorta, renal, or iliac vessels (Fig. 
19.5) (KELLY et al. 1995). The vena cava may require 
repair or formal resection (AHLERING and SKINNER 
1989). The latter can be safely ligated below the renal 
veins if tumor extends into it in the form of a tumor 
thrombus, or directly invades the wall. The patient 
may develop significant edema of the lower extremi­
ties, but this will gradually resolve. 

Major postoperative complications occur in ap­
proximately 20% of patients (SKINNER et al. 1982; 
BANIEL et al. 1995). The perioperative mortality 
should be under 1 %. The most devastating complica­
tion is fatal adult respiratory distress syndrome asso­
ciated with bleomycin toxicity. GOLDFINGER and 
SCHWEIZER (1979) associated this risk with in­
creased inspired oxygen and overhydration. This 
risk must be kept in mind constantly and requires 

Fig. 19.5. Aortic replacement with a synthetic graft in the 
patient whose CT scan is shown in Fig. 19.1 above. Removal of 
the encased aorta allowed a complete dissection which would 
otherwise have been impossible 
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the cooperation of the anesthesiologist, surgeon, 
and intensivists to avoid problems. Many other 
major complications have been reported, including 
other pulmonary complications, hemorrhage, 
thrombophlebitis, small bowel obstruction, wound 
infection or dehiscence, and pancreatitis. Pneumo­
nia and wound infections accounted for nearly half 
of all of the complications seen (BANIEL et al. 1995). 

In spite of the magnitude of this surgery, patients 
tolerate the procedure remarkably well, and there 
have been few long-term complications other than 
anejaculation. The efficacy of the procedure is 
attested to by the fact that retroperitoneal recur­
rences are exceedingly rare following a complete 
node dissection, even with advanced disease. 
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Radiotherapy has a long track record as adjuvant 
treatment in stage I seminoma and as curative treat­
ment in early stage II tumors. Although treatment 
results are excellent, concern has been raised in re­
cent years about possible over-treatment, long-term 
toxicity, and induction of secondary tumours. 

20.2 
Stage I Seminoma 

20.2.1 
Adjuvant Radiation Treatment 

20.2.1.1 
Treatment Results 

It is well recognized that testicular seminoma follows 
an orderly pattern of progression. The predominant 
route of spread is through the lymphatics into the 
para-aortic, paracaval, and renal hilar lymph nodes. 

Results of direct testicular lymphangiography 
show that the primary draining lymph nodes extend 
from the level of TIl down to L4, with the highest 
concentration existing around the renal hilar region 
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(BUSH et al. 1965). Subsequent drainage is into the 
iliac and inguinal lymph nodes. 

Adjuvant radiotherapy to the para-aortic and ipsi­
lateral pelvic (± inguinal) lymph nodes has resulted 
in excellent relapse-free and cause-specific survival. 
Data of 12 reports, on a total of 1802 patients, pub­
lished between 1991 and 1996, have been com piled in 
Table 20.1. The 5-year relapse-free survival ranges 
between 93% and 100%, and the 5-year cause­
specific survival between 97% and 100%, indicating 
that most relapsing patients can be recovered with 
further treatment. These treatment outcomes con­
firm the results of a previous review on 2376 patients 
(ZAGARS 1991). 

In contrast to previous reports on small series, it 
is now obvious from larger series (MIRIMANOFF et 
al. 1993; WEISSBACH and BUSSAR-MAATZ 1993) that 
human chorionic gonadotropin (HCG}-producing 
seminoma, when considered stage by stage, has the 
same natural history and prognosis as non-HCG­
producing seminoma, even with HCG levels more 
than 100 times the upper normal limit. 

In-field recurrences are nearly nonexistent, with 
four in-field recurrences reported in the aforemen­
tioned 1802 patients (0.2%). Recurrences outside of 
the radiation treatment field, mainly left supra­
clavicular and mediastinal lymph nodes and lung 
metastases, occurred in 47 patients, i.e., 2.6%. The 
median time to any relapse was 16-20 months, with 
a range of 3-121 months; 95% of all recurrences 
occurred within 5 years after treatment. The time 
pattern of recurrence after adjuvant radiotherapy 
and after watchful waiting is similar; the topographic 
pattern of recurrences, on the other hand, is com­
pletely different, with nearly no recurrences outside 
of the para-aortic and ipsilateral pelvic nodes in the 
surveillance series (see Sect. 20.2.2). Explanations 
for the observed difference are speculative, but it is 
tempting to suggest that it could at least partly be 
due to understaging in the radiation series. Most of 
the single-institution retrospective reports on adju­
vant radiotherapy cover a long period of patient ac­
crual, with a large number of patients treated before 
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Table 20.1. Seminoma stage I - radiotherapy: treatment results 

Investigators No. of Period Follow-up Dose in Relapse-free Cause-
patients (in years), Gy (dJf) survivaI (%) specific 

median survivaI (%) 
5yr 10yr 

5yr 10yr 

GlACCHETl et aI. (1993)" 184 1956-1986 18 20 (2.5) NA NA 97 97 
DOSMANN and ZAGARS (1993) 190' 1960-1983 12 25 (1.66) 97 97 NA NA 

92 1984-1991 2.5 25 (1.66) 97 NA NA NA 
LAl et aI. (1993)" 95 1964-1988 6.7 25 (1.66) 97 97 100 NA 
SPEER et aI. (1995)" 45 1964-1988 7 25 (1.5) 93 91 NA NA 
WARDE et aI. (1995) 194 1981-1991 NS 25 (1.25) 94.5 93.7 100 100 
BAYENS et aI. (1992) l32 1975-1985 7.3 30 (1.5) 95 NA 99 NA 
GLANZMANN et al. (1991) 128 1978-1988 NS 30 (2) 100 NA 100 NA 
KlRlCUTA et aI. (1996)b 86 1978-1992 5.4 30 (1.8-2) 95.3 95.3 100 100 
VALLIS et aI. (1995) 185 1974-1989 7 30 (1.5) 96 NA 98.7 NA 
VAN Rooy and 104 1966-1991 10 30 (1.5-2) 97.1 97.1 98 98 

SAGERMAN (1994) 
HULTENSCHMIDT et aI. (1996) 148 1978-1992 6 36 (2) 96.8 96.8 100 100 

40 26 (2) 
HANKS et aI. (1992)"< 179 1973-1974 15 NA 95 95 98 98 

d/f, Dose/fraction; NS, not stated; NA, not available . 
• Some of the patients were aIso treated to the mediastinaUsupraclavicular nodes. 
bThe treatment field in this study was limited to the para-aortic nodes. All other studies covered the para-aortic and ipsilateraI 
pelvic nodes. 

< Pattern of care study. 

modern imaging and staging techniques became 
available. Some of these patients could have had un­
recognized stage II disease, suboptimally treated. If 
this is the case, then it can be expected that "mod­
ern" series will report even better relapse-free sur­
vival results. 

20.2.1.2 
Treatment Technique 

20.2.1.2.1 
TREATMENT FIELDS 

By far the most experience has been gained with 
treatment fields covering the para-aortic/paracaval! 
ipsilateral renal hilar and ipsilateral iliac lymph 
nodes. The so-called dog leg extends from TIO/TI1 
to the mid or lower border of the obturator foramen. 
All but one (KIRICUTA et al. 1996) of the series listed 
in Table 20.1 used the dog leg technique, with a vary­
ing number of patients also treated to the mediasti­
num and the inguinal lymph nodes. 

In an effort to potentially reduce late complica­
tions and secondary tumors, interest has evolved in 
reducing treatment volumes, by omitting the pelvic 
part from the volume of interest. Institutional 
nonrandomized data (KIRICUTA et al. 1996; 
NIEWALD et al. 1995) and preliminary results of a 

randomized Medical Research Council (MRC) trial 
(FOSSA et al. 1996), comparing para-aortic and pelvic 
irradiation with para-aortic irradiation alone, indi­
cate that the risk of pelvic recurrence is about 3% 
at 5 years and that the omission of the pelvic field 
has no 'significant effect on relapse-free and cause­
specific survival. The latter is not surprising as the 
number of patients required on each arm of a trial, 
with type I and type II errors of 5% and 20% respec­
tively, is about 600, if a 5% difference in treatment 
results at 5 years, i.e., between 93% and 98%, is ex­
pected (FRIEDMAN 1982). This number is much 
higher than the number of patients randomized in 
the MRC study. It should also be noted that in the 
MRC study ipsilateral iliac irradiation was manda­
tory in patients who had previous inguinopelvic or 
scrotal surgery, in case abnormal lymphatics had 
been created. Additional information can be gath­
ered from the surveillance studies (see Sect. 20.2.2). 
Of 91 infradiaphragmatic recurrences, 12 had an 
iliac/inguinal component. In nine patients this was 
the only site of recurrence, meaning that limiting the 
radiation to the para-aortic field would result in a 
decrease in efficiency of about 10% since in-field re­
currences are nearly nonexistent, as mentioned pre­
viously. 

Accepting limited, i.e., para-aortic field irradia­
tion as the new standard does imply that one accepts 
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Table 20.2. Seminoma stage I - radiotherapy: incidence of peptic ulcer 

Investigators No. of patients Period Dose in Gy Follow-up (in months), No. of 
(d/f) median peptic ulcers (%) 

FOSSA et al. (1989) 337 1970-1982 36-40 (2) 109 9 (2.6) 
GLANZMANN et al. (1991) 238 1963-1988 NS 9 (3.8) 

153 30 (1.5-2) 0(0) 
85 >30 or d/f>2 9 (10.5) 

HAMILTON et al. (1986) 232 1963-1982 30 (2) 84 15 (6.5)" 
HULTENSCHMIDT et al. (1996) 188 1978-1992 26-36 (2) 72 3 (1.3) 
VALLIS et al. (1995) 238 1974-1989 30 (1.5) 84 18 (7.6) 
VAN Rooy and SAGERMAN (1994) 104 1966-1991 30 (1.5-2) 120 0(0) 

dlf, Dose/fraction; NS, not stated. 
a Significant association with prior abdominal surgery and a history of dyspepsia. 

a 2%-3% increase in disease relapse, a 10% decrease 
in treatment efficiency, and an intensified follow­
up of the pelvic region comparable to the surveil­
lance follow-up schemes. Theoretical advantages are 
a reduced rate of late complications and secondary 
tumours. Since both these events are rare, the impact 
of reduced fields on their incidence will be minimal 
and hard to prove. At present the only obvious 
advantage of reducing treatment fields is the reduced 
scatter dose to the heterolateral testis. Joos et al. 
(1997) showed that the dog leg field technique 
resulted in a significant elevation of follicle­
stimulating hormone (FSH) and a nonsignificant in­
crease in luteinizing hormone (LH) 6 months after 
treatment. After 3 years, these values returned to 
normal pretreatment levels. The changes seen 
after para-aortic radiotherapy were within normal 
limits. As FSH is a sensitive parameter for the 
detection of impaired spermatogenesis, the possible 
advantages and disadvantages of limited and ex­
tended field treatment should be discussed with 
patients wishing to father a baby soon after treat­
ment. It is obvious that this should be done in the 
broader framework of fertility counseling, given 
the frequency of non-radiotherapy-related fertility 
problems in this patient population (see Chap. 
36). 

20.2.1.2.2 
RADIA TION DOSE 

The studies in Table 20.1 are ranked according to the 
radiation dose. A dose of 25 Gy in 1.5-2 Gy per frac­
tion seems adequate. The question of whether lower 
doses can be applied safely awaits the results of an 
ongoing MRC/European Organization for Research 
and Treatment of Cancer (EORTC) trial comparing 
20 Gy with 30 Gy in 2 Gy/fraction. 

20.2.1.3 
Long-Term Side-effects 

Long-term side-effects of adjuvant infradiaphrag­
matic radiotherapy are nearly all related to the 
gastrointestinal system. Most reports of adhesions, 
obstruction, or chronic diarrhoea are anecdotal, the 
only side-effect consistently mentioned being peptic 
ulceration. 

Table 20.2 is a compilation of recently published 
series looking specifically at late side-effects, al­
though all retrospectively. The incidence of peptic 
ulcer varies widely among series from 0% to 10.5%. 
Taking all data together, the incidence is 4% (541 
1337), which is only slightly higher than the 2.9% 
spontaneous incidence expected by GLANZMANN 
et al. (1991) in a population comparable to their 
treatment cohort. 

The data reported by GLANZMANN and colleagues 
(1991) suggest a higher incidence of peptic ulcer for 
doses above 30 Gy or fraction sizes larger than 2 Gy. 
COlA and HANKS (1988) also noted an increase in 
major bowel complications from 1 % for doses 
smaller than 35 Gy to 3% for doses larger than 35 Gy. 
Since all series are retrospective in nature, however, 
other unidentified factors, e.g., treatment volume, 
number of treated fields per day, beam quality, and 
midline dose given, most likely influence the dose­
response interpretation. 

20.2.1.4 
Secondary Tumors 

The induction of secondary tumors by radiotherapy 
has been a major concern for all those involved in 
cancer treatment. 
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Table 20.3. Seminoma stage I: secondary cancer 

Investigators No. of Period Follow No. of Relative risk (observed/expected) 
patients -up (in second 

years) cancers All Skin Subgroups 
median 

MM Other All L S P C R K P B Leu 

FOSSA et al. (1989) 365 1970-82 9 15 1.44 0.63 1.60 0.26 
FOSSA et al. (1990) 579' 1956-77 >10 46 1.32 1.32 lAO 1.75 1.10 2.00 0.85 

87b 1956-77 >10 14 4.13* 7.69* 7.69* 8.33* 7.69 
GLANZMANN 289 1950-88 >10 16 1.1 

et al. (199l) 
HAMILTON 232 1963-83 7 5 0.96 

et al. (1986) 
HANKS 387 1973-74 15 14 304* 

et al. (1992) 
HAY et al. (1984) 547 1950-69 15.4 57 1.87* 

1.94*' 0.94 1.57 1.47 
1.99*d 2.58* 1.53 3.1' 0.75 2.92' 

HORWICH and 859 1961-85 >10 37 1.27 1.5 104 1.6 1.7 6.2* 
BELL (1994) 

M0LLER 3256 1943-87 11.6 337 1.5* 1.3 1.8* 1.9* 2.1* 1.7* 1.3 2.2* 1.1 2.1* 2.3* 
et al. (1993) 

VANLEEUWEN 907 1971-85 8.6 NS 1.8* 4.4* 5.2 
et al. (1993a)f 

NS, Not stated; L, lung; S, stomach; P, pancreas; C, colon; R, rectum; K, kidney; P, prostate; B, bladder; Leu, leukemia; MM, malignant melanomas. 
*Significant at P < 0.05. 
'Infradiaphragmatic RT only. 
b Infradiaphragmatic + mediastinal RT. 
, Within high-dose volume. 
d Outside high-dose volume. 
, All transitional cell carcinomas P < 0.05. 
f Seminoma and nonseminoma. 

In Table 20.3 the relative risk (RR) for secondary 
cancer after radiotherapy, both the overall risk and 
the risk for specific organ sites, has been listed. Most 
authors found a small but significant increase in RR 
overall. While it is difficult to come to hard conclu­
sions concerning different organ sites owing to the 
small absolute numbers, there are some general con­
clusions to be drawn. Firstly, there is a clear time lag, 
with the highest increase in RR between 15 and 20 
years (HAY et al. 1984; M0LLER et al. 1993; VAN 
LEEUWEN et al. 1993a). Secondly, there is a tendency 
for an increased incidence of secondary tumours 
with larger treatment volumes (FOSSA et al. 1990), 
although others (HAY et al. 1984) did find a similar 
increase in- and outside of the high-dose treatment 
volume. Thirdly, although there is probably no safe 
threshold dose, there are indications of an increasing 
risk with increasing radiation dose, e.g., V AN 
LEEUWEN et al. (1993b) found a RR for stomach can­
cer of 26.3 (OlE 5/0.19) after 40-50 Gy and a RR of3.2 
(OlE 4/1.27) after 30Gy (P < 0.001). 

The available data indicate that there is a small 
risk of secondary tumors after radiation treatment 
for testicular cancer. The absolute numbers are 
small, and the risk for the individual patient is very 
low. This risk should be balanced against the advan-

tages of treatment or against the possible hazards or 
disadvantages of withholding treatment. 

20.2.2 
Surveillance 

Several considerations have led a number of investi­
gators to adopt a policy of postorchiectomy watchful 
waiting with treatment delayed until recurrence. The 
rationale for this approach is based on (a) the low 
incidence, about 10%, of microscopic nodal involve­
ment in a report on retroperitoneal lymph node dis­
section in stage I seminoma (MAIER et al. 1968), (b) 
the availability of CT scans from the early 1980s on­
ward, which are believed to be able to detect low­
volume retroperitoneal disease during follow-up, 
and (c) the availability and curative potential of 
cisplatin-based chemotherapy in the event of 
recurrence. 

Data on the largest published series are listed in 
Table 20.4. Relapse-free survival and disease-specific 
survival at 5 years are 80%-82% and 99%-100% 
respectively. 

Analysis of the relapse pattern yields information 
relevant for decision making on future treatment 
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Table 20.4. Seminoma stage I: surveillance 

Investigators No. of 
patients 

Period Follow-up 
(in months) 

Time to relapse 
(in months) 

5-year 
survival (%) 

Range 

HORWICH et al. (1992) 103 1983-1988 14-141 
VON DER MAASE 261 1985-1988 6-67 

et al. (1993) 
WARDE et al. (1995) 172 1984-1991 7-121 

"4-year results. 

Table 20.5. Seminoma stage I: surveillance - relapse 

Median 

62 
48 

50 

Range 

3-48 
2-37 

3-108 

Median 

NS 
14 

16 

Relapse­
free 

82 
80 

81.9 

Disease­
specific 

100 
98.9 

99 

Investigators No. of patients No. of recurrences 2nd relapse 

Total Limited Advanced 

HORWICH et al. (1992) 103 17 12 5 4 
VON DER MAAsE et al. (1993) 261 49 37 12 4 
WARDE et al. (1995) 172 27 22 5 3 

Total 536 93 71 22 11 

Table 20.6. Seminoma stage I: surveillance - pattern of relapse 

Investigators Total Para-aortic LN Pelvic LN Inguinal LN Lung 

HORWICH et al. (1992) 
VON DER MAASE et al. (1993) 
WARDE et al. (1995) 

LN, Lymph nodes. 
"Para-aortic LN at same time. 
b Mediastinal LN at same time. 

171103 
49/261 
27/172 

17 
- 41 

23 

policy. About 17% of patients (93/536) suffered a 
recurrence, with an average time to recurrence of 14-
16 months (Tables 2004, 20.5). The range of time to 
relapse, however, was quite large, i.e., from 2 to 108 
months. In the Toronto series (WARDE et al. 1995) 
18% of relapses occurred more than 4 years from 
diagnosis, indicating the need for prolonged inten­
sive follow-up. 

Although all study protocols used intensive 
follow-up schedules, 4% of all cases (22/536, i.e., 23% 
of all relapses) were in an advanced stage, i.e., either 
large-volume (more than 5 em) abdominal relapses 
or disseminated disease (Table 20.5). This surprising 
finding underscores the difficulty of detecting re­
lapses in seminoma at an early stage, the main prob­
lem being the lack of a sensitive serum marker and 
the lack of sensitivity of CT scan in detecting small-

o 
5 
1 + I" 

I" 
1 

volume disease. Patients with advanced relapse were 
treated with chemotherapy. Patients with limited re­
lapse, i.e., small-volume (less than Scm) retroperito­
neal disease, were treated with radiotherapy and in 
the event of a second relapse, with chemotherapy. In 
total, 6% of all patients (33/536) were treated with 
cisplatin -based chemotherapy. 

The majority of relapses, 87% (81193), occurred in 
the para-aortic lymph nodes. It is important to note 
that 10% (9/93) of relapses, i.e., 1.7% of all cases, 
occurred in the pelvic or inguinal lymph nodes as the 
only location (Table 20.6). 

Unfortunately, the surveillance studies did not 
agree on patient- and disease-related parameters 
that could predict for relapse. In a multivariate 
analysis, VON DER MAASE et al. (1993) identified 
tumor size as the only factor with independent 
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Table 20.7. Seminoma stage II - radiotherapy: treatment results 

Investigators Period No. Max. Follow-up Dose (Gy) Relapse- Cause-

of LN (in years), free specific 
pts. size median Infradiaphragmatic Supradiaphragmatic survival (%) survival (%) 

SPEER et al. (1995) 1964-1988 15 <10 7 27.6 
DOSMANN and 1960-1983 39 <10 12 35 

ZAGARS (1993) 1984-1991 16 <10 2.5 35 
LAI et al. (1993) 1964-1988 33 <5 6.7 34 
WHIPPLE 1966-1989 31 <5 9.5 30 

et al. (1997) 14 >5 9.5 30 
HULTENSCHMIDT 1978-1992 24 <2 6 36 

et al. (1996) l3 2-5 6 36 
SCHMID BERGER 1991-1994 39 <2 30 

et al. (I997) 19 2-5 36 

58 ,,5 

, Relapse-free survival at 1 year. 
b Relapse-free survival at 2 years. 

prognostic significance. The 4-year relapse-free sur­
vival rates were 94%, 82%, and 64% for tumors 
smaller than 3 cm, 3-6 cm, and 6 or more cm, respec­
tively. For the last-mentioned group of patients 
surveillance was not advocated. Tumor size was not 
a prognostic factor in the patient group followed by 
WARDE and colleagues (1995) when the same cut-off 
value of 6 cm was used. The latter group only identi­
fied age as a prognostic factor in a univariate anal­
ysis. Finally, the group of HORWICH et al. (1992) 
identified lymphatic and vascular invasion as a prog­
nostic factor in univariate analysis. WARDE et al. 
(1995) did not retain this histologic factor as a prog­
nostic factor. 

In general it is believed that surveillance should 
not be used outside of a well-conducted prospective 
study. The main reason is the intensive prolonged 
follow-up necessary, given the wide time range of 
relapse and the lack of a serum marker, making 
regular abdominopelvic CT scans necessary. A sec­
ond reason, of at least equal importance, is the 
difficulty in confirming a relapse when radiologic 
findings are suspicious, leading to a substantial 
number oflarge-volume relapses. These recurrences 
have to be treated with polychemotherapy, with its 
own associated toxicity. 

5yr 10yr 5yr IOyr 

24.5 93 93 NA NA 

25 92 NA NA NA 

0 73 NA NA NA 

27 93 93 97 97 
30 93 NA NA NA 

30 79 NA NA NA 

30 91.7 91.7 100 100 
30 76.9 76.9 100 100 

0 100' IOOb 100 100 
0 94.1' 87.4b 100 100 

98.1' 96b 100 100 

20.3 
Stage II Seminoma 

20.3.1 
Treatment Results 

The treatment results of recently published series are 
listed in Table 20.7. The reported 5-year relapse-free 
survival ranges between 73% and 93%. There is a 
lack of uniformity in reporting owing to differences 
in patient grouping according to lymph node size 
and the varying percentage in each series of patients 
treated with mediastinal and supraclavicular irra­
diation. Interpretation of the data is therefore very 
difficult. 

20.3.2 
Treatment Technique 

20.3.2.1 
Treatment Fields 

Although treatment results with infradiaphragmatic 
and supradiaphragmatic radiation treatment are 
excellent, elective mediastinal irradiation was 
gradually abandoned by most centers during the mid 
1980s. The reasons were the excess morbidity and 
mortality due to cardiovascular and pulmonary 
complications, especially in patients aged 40 years or 
more (DOSMANN and ZAGARS 1993; HANKS et al. 
1992), the availability and effectiveness of cisplatin­
based chemotherapy as salvage therapy, and the 
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impairment of bone marrow reserve for sub­
sequent chemotherapy after extended radiotherapy 
(KELLOKUMPU-LEHTINEN and HALME 1990). 

Only DOSMANN and ZAGARS (1993) separately re­
ported patients according to the extent of treatment. 
They noticed a decrease in 5-year relapse-free sur­
vival from 92% to 73% when the supradiaphrag­
matic irradiation was omitted, mainly due to left 
supraclavicular nodal relapse. In an extensive litera­
ture review, SPEER et al. (1995) tried to define the 
incidence of mediastinal and supraclavicular re­
lapses in relation to the size of the para-aortic lymph 
nodes when elective supradiaphragmatic radiation 
was not given. Estimates were as follows: 9% supra­
diaphragmatic relapses for abdominal lymph nodes 
smaller than 2 cm, 16% for lymph nodes between 2 
and 5 cm, and 23% for lymph nodes larger than 5 cm. 
Further information comes from the 
data of SCHMIDBERGER et al. (1997) and the treat­
ment results of relapsing patients in the seminoma 
stage I surveillance studies (see Sect. 20.2.2). 
SCHMID BERGER et al. (1997) reported the results of a 
prospective study of seminoma stage II patients 
treated only to the para-aortic and ipsilateral pelvic 
nodes. The 1- and 2-year relapse-free survival rates 
for patients with lymph nodes smaller than 2 cm are 
100% and 100%, respectively, while for patients with 
lymph nodes between 2 and 5 cm they are 94% and 
87.5%, respectively. The surveillance studies (Table 
20.5) identified 71 patients with a low-volume, i.e., 
less than 5 cm, infradiaphragmatic relapse. These pa­
tients were treated with para-aortic and ipsilateral 
pelvic radiation, and 11 of them, or 15.4%, experi­
enced a second relapse, in all cases outside the treat­
ment field. 

It thus seems reasonable to estimate the probabil­
ity of relapse after infradiaphragmatic radiation to 
be between 5% and 10% when lymph nodes are 
smaller or equal to 2 cm and between 10% and 15% 
when lymph nodes are between 2 and 5 cm. 

20.3.2.2 
Radiation Dose 

A radiation dose of 30 Gy in 2 Gy/fraction seems ad­
equate for tumor control in lymph nodes up to 2 cm, 
while for lymph nodes between 2 and 5 cm a dose of 
35 Gy appears required. 
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20.4 
General Conclusions 

Radiotherapy is still a cornerstone modality in the 
treatment of early-stage seminoma. The use of radio­
therapy as adjuvant treatment in stage I seminoma 
has yielded excellent disease-free and cause-specific 
survival results, with a low risk oflong-term toxicity 
and secondary tumors. Surveillance has not estab­
lished itself as a valid alternative outside the setting 
of prospective studies. Other adjuvant treatment, 
i.e., chemotherapy (OLIVER et al. 1994), will have to 
be validated in randomized trials allowing sufficient 
time for assessment of long-term side-effects. 

In early stage II disease radiotherapy will cure the 
majority of patients when applied rigorously with 
limited doses and volumes, keeping chemotherapy 
in reserve for salvage. 
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21.1 
Introduction 

Testicular germ cell neoplasms are rare, but are still 
the most common malignant tumors arising in 
young men. About half of these men will present 
with pure seminoma. Only 5% of these patients will 
present with distant metastases, but 20% will have 
radiologic evidence of retroperitoneal lymph node 
involvement. Half of these nodal masses will be 
greater than 2cm in diameter (WARDE et al. 1998). 
This chapter will focus on the historical and current 
use of radiotherapy (RT) in the management of this 
group of patients. 

The presence of bulky retroperitoneal metastases 
has long been recognized as an adverse prognostic 
factor for cure with RT but improvements in retro­
peritoneal imaging techniques have gradually 
changed the definition of what constitutes bulky dis­
ease, and reported outcomes that relate to the degree 
of tumor bulk must be interpreted with this in mind. 
Early reports that used lymphangiography to iden­
tify nodal disease classified tumor bulk into either 
palpable or nonpalpable disease (LAUKKANEN et al. 
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1987; THOMAS et al. 1981; WILLAN and MCGOWAN 
1985). Attempts to conform to this policy during the 
transition to computerized tomographic (CT) stag­
ing prompted some investigators to classify patients 
into having bulky or nonbulky disease depending on 
whether the maximum cross-sectional diameter of 
the nodal mass seen on CT was larger or smaller than 
lOcm (DOSMANN and ZAGARS 1993; MASON and 
KEARSLEY 1988; SMALLEY et al. 1985; SPEER et al. 
1995). BALL et al. (1982) and PECKHAM (1981b) iden­
tified the prognostic significance of smaller volumes 
of nodal disease and incorporated this into the Royal 
Marsden Hospital staging classification. Modifica­
tions of this system, which includes the 1997 UICC 
classification, are now commonly used to define ret­
roperitoneal tumor bulk, which is defined as the 
transverse diameter of the largest retroperitoneal 
lymph node mass. This chapter will use the Consen­
sus Conference modification that THOMAS et al. 
(1990) adopted in 1989 to describe retroperitoneal 
tumor bulk (Table 21.1). There is no classification 
in general use that makes any provision for tumor 
bulk based upon the total number of involved nodes, 
and this may have prognostic significance following 
RT. 

Until the advent of effective platinum-based che­
motherapy regimens for germ cell tumors the stan­
dard therapy for any stage II seminoma was RT to 
the retroperitoneum, and often included prophylac­
tic RT to the mediastinum and the supraclavicular 
lymph nodes. This treatment produced excellent lo­
cal control of nodal disease and was usually curative 
for patients with all but the most bulky retroperito­
neal disease. Even so, the routine use of RT for 
patients with more than minimal nodal bulk has de­
clined, and the use of primary chemotherapy has 
increased. The optimal point for deciding who is best 
managed with primary chemotherapy or RT is not 
firmly established, but patients with nodal masses 
greater than 5 cm are usually recommended for pri­
mary chemotherapy, and those with retroperitoneal 
nodal bulk between 2 and Scm usually receive RT 
(HORWICH 1990). This chapter will review the results 
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of RT for patients with retroperitoneal nodal bulk 
greater than 2 cm and attempt to define the role of 
RT for these patients in the chemotherapy era. There 
have been no randomized studies of treatment for 
these patients and the available data were retrospec­
tively collected from small patient numbers. This, 
along with the changing definitions of tumor bulk 
and changing patterns of treatment, requires that the 
derived conclusions be interpreted with caution. 

21.2 
Predictors of Outcome After 
Radiotherapy for Stage II Disease 

Survival is the principal measure of treatment effi­
cacy, and in the prechemotherapy era the presence of 

Table 21.1. Consensus Conference seminoma staging classifi­
cation (THOMAS et al. 1990) 

Stage I: 
Stage II: 

Stage III: 

Stage IV: 

No clinical evidence of metastases beyond testicle 
Infradiaphragmatic lymph node metastases 
A) Maximum diameter :0; 2cm 
B) Maximum diameter> 2 :0; 5 ern 
e) Maximum diameter> 5 :0; lOcm 
D) Maximum diameter >lOcm 
Supradiaphragmatic nodal involvement 
(Infradiaphragmatic nodes recorded as A, B, C, 
D, as for stage II) 
Parenchymal metastatic disease 
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a palpable retroperitoneal mass and stage III disease 
were associated with poorer survival than for impal­
pable stage II disease (THOMAS et al. 1981). Since the 
advent of effective chemotherapy these differences 
in survival have been much less apparent (FOSSA et 
al. 1995; FOSSA and HORWICH 1997; HORWICH 1993; 
MENCEL et al. 1994; WARDE et al. 1998), and conse­
quently relapse-free survival (RFS) is a better indica­
tor of outcome after RT than survival. Table 21.2 
presents a summary of RFS rates published for pa­
tients treated with RT for tumor bulk of greater than 
2 cm in diameter since 1981. These studies were all 
retrospective and comprised relatively few patients 
due to the rarity of the presentation. The classifica­
tion and determination of tumor bulk varied widely, 
but an attempt has been made to group the results by 
the degree of precision used to define the retroperi­
toneal tumor volume. Additionally, patients are 
identified who were treated with or without prophy­
lactic mediastinal and supraclavicular irradiation. 

21.2.1 
Nodal Tumor Bulk 

Almost all series using RT have demonstrated a rela­
tionship between retroperitoneal tumor bulk and 
outcome. The results presented in Table 21.2 showed 
that the RFS of patients treated with RT for tumor 
bulk described as being either less than 5 cm or stage 

Table 21.2. Published RFS rates at 5 years or longer for stage II seminoma with nodes larger than 2 cm in diameter. Reports that 
combined stage IIA and B (described as 5 ern or less) have been grouped with those that described lIB separately. Reports that 
combined stage IIC and D (described as more than Scm) have been grouped with those that described stage IIC separately 

Authors No. of Relapse-free survival at 5 years or more 
patients 

:O;5cm >5cm Impalpable Palpable Mediastinal 
(or lIB) (or lIe) (or <lOcm) (or >10cm) XRT 

THOMAS et al. (1981) 86 92% 52% No 
WILLAN and MCGOWAN (1985) 34 82% 54% Some yes 
MASON and KEARSLEY (1988) 49 89% 64% Most yes 
LAUKKANEN et al. (1987) 23 74% Some yes 
SMALLEY et al. (1990) 20 100% 75% Most yes 
DOSMANN and ZAGARS (1993) 68 87% 69% Most yes 
SPEER et al. (1995) 21 83% 75% Yes 
EVENSEN et al. (1985) 77 94% 78%" Most yes 
GREGORY and PECKHAM (1986) 34 82% 72% Some yes 
LEDERMAN et al. (1989) 23 100% 75% Yes 
KELLOKUMPU-LEHTINEN and 82 74% 60% Some yes 

HALME (1990) 
BA YENS et al. (1992) 28 66% 72% No 
VALLIS et al. (1995) 27 91% 60% Some yes 
WARDE et al. (1998) 50 88% 50% 0/2 patients No 

"Some of these patients received chemotherapy with RT. 
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lIB, or for impalpable disease was excellent, and usu­
ally in the range of82%-92% at 5 years. BAYENS et al. 
(1992) and KELLOKUMPU-LEHTINEN and HALME 
(1990) reported less favorable outcomes of 66% and 
74% 5-year RFS respectively for patients with stage 
lIB disease, whereas SMALLEY et al. (1990) reported 
100% 5-year RFS for patients with impalpable dis­
ease treated with para-aortic and mediastinal RT. 
Small patient numbers, variations in treatment tech­
niques introduced over the years, and patient selec­
tion factors can partly explain these differences. 

Patients with bulkier retroperitoneal disease, de­
fined and grouped variously as masses greater than 
5 cm or greater than 10 cm, or as stage IIC, or as 
palpable masses, did less well, with reported RFS in 
the 50%-75% range. For these patients, the highest 
relapse rates were in the patients who did not 
routinely receive prophylactic mediastinal or 
supradavicular irradiation. 

As will be discussed below, prophylactic therapy 
has influenced patterns of relapse without changing 
overall survival for patients with bulky stage II dis­
ease. When prophylactic therapy is not employed, 
the risk of a supradiaphragmatic nodal relapse in­
creases from about 16% to 26% as retroperitoneal 
nodal bulk increases from between 2 and 5 cm to 
more than lOcm in diameter (SPEER et a1. 1995). 
Extranodal metastases have been reported as an 
initial site of failure after RT in 10% of patients 
with palpable abdominal masses and much less 
frequently in patients with impalpable disease 
(THOMAS et al. 1981). 

21.2.2 
Treatment Volume 

The indications for and value of prophylactic medi­
astinal and supraclavicular irradiation for patients 
with retroperitoneal metastases from seminoma 
are controversial. The mediastinum, and especially 
the supraclavicular fossa, are well-recognized sites of 
second echelon spread for patients with retroperito­
neal nodal disease (DOSMANN and ZAGARS 1993; 
SPEER et al. 1995; THOMAS et al. 1981; WARDE et al. 
1998), and prophylactic irradiation to these areas 
should improve RFS rates provided the patients 
are not also harboring micrometastatic disease else­
where. The actual benefit of prophylaxis will depend 
on the risk of failure in these sites without prophy­
lactic treatment, the effectiveness of the therapy in 
eradicating disease in the treated volume, the risk 
of the patient harboring micrometastatic disease in 
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other sites as well, and the toxicity of the additional 
therapy. 

The available data show that the risk of 
supradiaphragmatic failure increases with the bulk 
of the retroperitoneal nodal disease, and a compre­
hensive review of the literature by SPEER et a1. (1995) 
demonstrated that the risk of mediastinal or 
supraclavicular failure was 16% for stage lIB, 23% 
for stage IIC, and 26% for stage lID. 

WARDE et a1. (1998) identified a relapse in the 
supraclavicular fossa in 7/80 (9%) patients staged 
IIA-D who were treated without mediastinal irradia­
tion, and an isolated supraclavicular fossa relapse 
represented 44% of all relapses seen in these pa­
tients. DOSMANN and ZAGARS (1993) reported no 
supraclavicular fossa relapses in 39 patients with 
stage IIA-C disease treated with prophylactic medi­
astinal and supraclavicular fossa radiation, com­
pared to 3/16 supraclavicular fossa relapses in 
similarly staged patients who did not receive pro­
phylactic irradiation. On the other hand VALLIS et al. 
(1995) reported that of five relapses (9% of all 
treated) in all their stage II patients, two were in the 
mediastinum of patients who had received prophy­
lactic mediastinal irradiation. 

The results taken together suggest that the risk 
of isolated mediastinal or supraclavicular failure is 
small for patients with stage IIA or lIB disease, and 
prophylactic therapy is not indicated. For patients 
with more advanced disease (stage IIC and D), pro­
phylactic irradiation may improve RFS by as much 
as 25% over results obtained by abdominal nodal 
irradiation alone. This impression is supported by 
the generally better RFS rates reported for patients 
treated with prophylactic irradiation listed in Table 
21.2, such as SPEER et al. (1995), who reported an 
83% lO-year RFS for patients with retroperitoneal 
masses of greater than 10 cm, and LEDERMAN et al. 
(1989), who reported a 75% lO-year RFS for patients 
with stage IIC disease. 

The possibility of improving RFS by up to 25% in 
this group (stage IIC and D) with prophylactic irra­
diation must be weighed against the fact that the 
majority of patients will not benefit from it, either 
because they do not need prophylaxis or because it 
is inadequate treatment for them. Additionally, it is 
very unlikely to improve overall survival, since sal­
vage chemotherapy is now very effective. The addi­
tion of mediastinal fields may increase the overall 
toxicity of treatment, either in its own right or by 
increasing the toxicity of salvage chemotherapy 
(LEDERMAN et a1. 1989; SMALLEY et al. 1985; 
WHIPPLE et al. 1997). 
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The routine use of primary chemotherapy for 
nodal disease greater than 5 cm has made this con­
troversy largely a historical one. However, DOSMANN 
and ZAGARS (1993) recently suggested that in 
patients at risk of supradiaphragmatic relapse after 
abdominal R T the toxicity of primary chemotherapy 
or prophylactic mediastinal irradiation might be 
avoided by limiting prophylactic fields to the 
supraclavicular nodes. This hypothesis has not yet 
been tested. 

21.2.3 
Radiation Dose 

Seminoma is a very radiosensitive tumor (Figs. 21.1, 
21.2). The radiation doses commonly employed for 
bulky disease are modest compared to the doses 
used in the radical therapy of other histologies, and 
failures within the radiation field are now rarely 
seen. Historically, local failure was an issue, and 
THOMAS et al. (1981) reported an abdominal in-field 
relapse rate of 5/17 (30%) for radiation doses 
between 28 and 39Gy, and 11/27 (40%) for doses 
between 22 and 26Gy for patients with palpable ret­
roperitoneal disease. None of these patients had 
their treatment planned with cross-sectional imag­
ing, and most of these failures were likely due to 
inadequate coverage of gross disease by the RT 
fields. In a more recent series from the same institu­
tion, WARDE et al. (1998) reported in-field failures in 
only 2/58 (3%) patients with stage IIB-D disease us­
ing radiation doses ranging from 25 to 40 Gy in 20-28 
fractions over 4-6 weeks, and both cases relapsed as 
nonseminomatous germ cell tumors (NSGCT) de­
spite histologically proven pure seminoma prima­
ries. Most patients with disease stage IIB or greater 
received at least 30 Gy. Similarly, BABAIAN and 
ZAGARS (1988) reported that only 3/48 patients 
with stage II disease suffered relapse in para-aortic 
nodes using doses of 20-48 Gy. One case was 
choriocarcinoma on biopsy. 

21.3 
Other Prognostic Factors 

21.3.1 
Histology 

VALLIS et al. (1995) reported that anaplastic 
seminoma was associated with a 43% failure rate 
after RT. A statistically significant difference in 
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Fig. 21.1. An unusual presentation of stage lIB seminoma. 
This patient presented with a primary tumor in the left testis, 
and the staging CT scan demonstrated a 4 em nodal mass at 
the junction of the left external and common iliac chains, 
without any other adenopathy present. This pattern of nodal 
spread is seen in about 5% of cases (PECKHAM 1981a) 

Fig. 21.2. An interim scan taken 2 weeks into the course of 
radiation therapy in the same patient as shown in Fig. 21.1. 
There has already been marked regression of the nodal mass 
after 12.5 Gy, demonstrating the extreme radiosensitivity of 
seminoma 

relapse rates between the seminoma histologies 
has not been described by others, but anaplastic 
seminoma is an uncommon tumor and a somewhat 
higher risk of relapse compared to classical and 
spermatocytic histologies may be difficult to docu­
ment (EVENSEN et al. 1985; WARDE et al. 1998). 

21.3.2 
Tumor Markers 

MENCEL et al. (1994), in a series of 142 patients with 
advanced seminoma treated with chemotherapy, ob-
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served that an elevated pretreatment ~HCG level 
predicted for a higher relapse rate, and that the risk 
of dying of seminoma increased with the pretreat­
ment level of ~HCG or lactate dehydrogenase. This 
finding has not been identified in smaller series of 
patients treated with primary RT or chemotherapy 
(EVENSEN et al. 1987; MIRIMANOFF et al. 1993; 
VALLIS et al. 1995; WARDE et al. 1998). 

21.3.3 
Relapse After Radiotherapy 

MENCEL et al. (I994) reported that a history of radia­
tion failure was associated with inferior survival in 
patients treated with chemotherapy. It is not clear 
whether this was because prior RT affected survival 
by limiting the effectiveness of salvage chemo­
therapy, or whether relapse after RT simply became a 
selection factor for poor prognosis disease. However, 
a similar finding was reported by LEDERMAN et al. 
(I989), who attributed the reduced chemotherapy 
salvage rate for their patients with stage IIC disease 
to loss of tolerance to chemotherapy following 
abdominal and thoracic radiotherapy. 

21.4 
Management of the Residual Mass 

The assessment of a complete response to treatment 
for metastatic seminoma can be complicated by a 
persistent residual mass. This is seen in 25%-30% of 
cases (Puc et al. 1996; SCHULTZ et al. 1989; WARDE et 
al. 1998) regardless of treatment modality. The surgi­
cal approach to a residual mass is less suitable for 
seminoma than for NSGCT since seminomas fre­
quently contain only necrotic and fibrous tissue, and 
their infiltrative adherence to major vessels may 
make resection technically difficult (HERR et al. 
1997). The most extensive experience in the manage­
ment of residual masses has been by the MSKCC 
group following chemotherapy (Puc et al. 1996). 
They identified active residual disease after chemo­
therapy in 44% of their patients with residual masses 
3 cm or larger, compared to only 3% of patients with 
smaller residual masses. They recommend that ret­
roperitoneal lymph node dissection be limited to 
patients with residual masses of 3 cm or larger. Oth­
ers have recommended a policy of observation as a 
reasonable strategy if a mass is stable or shrinking 
after therapy (CULINE and DROZ 1996; HORWICH et 
al. 1997; SCHULTZ et al. 1989; WARDE et al. 1998). In 
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The Princess Margaret Hospital experience using 
this approach, only 4% of patients required surgery 
(WARDE et al. 1998). Periodic CT examinations are 
mandatory when this approach is taken, and treat­
ment with chemotherapy is indicated for residual 
masses that increase in size after RT. Pathologic con­
firmation is also required to direct the type of salvage 
chemotherapy, since a proportion of these patients 
will relapse with NSGCT (BABAIAN and ZAGARS 
1988; WARDE et al. 1998). 

The use of RT in patients with a post­
chemotherapy residual mass has been shown to be 
oflittle benefit (DUCHESNE et al. 1997). 

21.5 
Discussion and Conclusions 

The majority of patients w:ho present with metastatic 
seminoma will have retroperitoneal nodal masses no 
more than Scm in diameter (stage IIA or lIB) and 
a very high proportion of them will be cured with 
abdominal nodal RT and not suffer any significant 
long-term morbidity. The risk to these patients of an 
isolated supradiaphragmatic nodal relapse is small, 
and the salvage rate with chemotherapy is excel­
lent, so the routine use of mediastinal and/or 
supraclavicular fossa prophylaxis is not warranted. 
Radiation fields for patients with stage lIB disease 
(Fig. 21.3) should include treating the para-aortic 
lymph nodes, both renal hila, and the ipsilateral 
pelvic nodes to 25 Gy. Many centers will also include 
the contralateral pelvic nodes in the volume. The 
dose to gross disease is then commonly brought up 
to 35-40Gy. 

The optimal use of RT for bulkier disease is con­
troversial. The experiences of the Princess Margaret 
Hospital and others have shown that patients with 
nodal masses larger than 5 cm (IIC and D) are at 
increased risk of relapse after abdominal irradiation 
in both supradiaphragmatic nodal and extranodal 
sites, and that the overall risk of relapse can be as 
high as 50% for patients with palpable (greater than 
10 cm) disease. There is no indication for treating 
these patients with abdominal irradiation alone, 
and 15%-25% will relapse even after prophylactic 
supradiaphragmatic nodal irradiation. Given the 
demonstrated efficacy of chemotherapy in inducing 
durable complete responses in advanced seminoma, 
a routine policy of primary radiotherapy with sal­
vage chemotherapy is not justified for these patients. 
However, for the rare patient not suitable for cura­
tive chemotherapy, prophylactic supraclavicular 
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Fig. 21.3. The radiation portal used to treat the patient de­
picted in Figs. 21.1 and 21.2, and one which is typical of the 
radiation fields used to treat stage lIB seminoma at The Prin­
cess Margaret Hospital. The kidneys and the renal hilar nodes 
were localized onto the simulator film from a planning CT 
scan. This patient declined scrotal shielding, which would 
normally be used. The entire volume received 25 Gy in 20 
fractions over 4 weeks, and the boost volume, which encom­
passed the original mass and adjacent lymph nodes, received 
an additional 10 Gy in five fractions over 1 week 

irradiation adds little extra morbidity to treatment, 
and could be considered in addition to retroperito­
neal nodal irradiation to improve the RFS. 

An alternative approach to improving the results 
of radiotherapy while reducing the overall toxicity of 
the treatment regimen is to combine a single course 
of single-agent carboplatin with conventional ab­
dominal radiotherapy. MACVICAR and HORWICH 

(1992) and YAO et al. (1994) have presented data 
suggesting that single-agent carboplatin is effective 
in eradicating micro metastatic disease, but less so 
for bulky disease. A phase II trial of combined single­
course carboplatin with para-aortic and ipsilateral 
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pelvic radiotherapy for patients with stage IIA and B 
disease has produced 100% disease-free survival at a 
mean of 36 months' follow-up, with modest toxicity. 
This approach has not been tested on bulkier dis­
ease, but warrants investigation as a potentially less 
toxic alternative to standard combination chemo­
therapy protocols. 
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22.1 
Introduction 

Testicular germ cell tumors are the most frequ­
ent malignancies of young men of 20-40 years of 
age. Seminoma represents approximately 40% of 
these tumors. Due to improvements in the field 
of diagnostic imaging, the development of new che­
motherapy regimens, and the application of modern 
radiotherapeutic and surgical techniques, overall 
survival and disease-specific survival of patients with 
germ cell tumors have improved substantially over 
the past 20 years. Additionally, it has become evident 
that an interdisciplinary therapeutic approach by 
a team of urologists and radiation and medical 
oncologists is crucial for the excellent prognosis of 
these patients. Therefore, in Germany an interdisci­
plinary working group was set up in 1988 with the 
aim of defining standards for staging and treatment 
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of patients with testicular germ cell tumors. The con­
sensus which has been agreed upon by the working 
group has recently been published, thus providing 
guidelines for the management of testicular germ cell 
tumors in Germany (BAMBERG et al. 1997). 

This review will present the current opinion on 
the treatment of testicular germ cell tumors as ex­
pressed by the German Testicular Study Group. The 
chapter will focus on those topics particularly rel­
evant to radiation management by concentrating on 
early stage testicular seminoma and the precursor 
lesion of testicular tumors, testicular carcinoma in 
situ (CIS), also known as testicular intraepithelial 
neoplasia (TIN). The latest results of clinical studies 
initiated by the study group will be discussed. 

22.2 
Staging and Classification 

22.2.1 
Tumor Markers 

Patients presenting with clinical suspicion of testicu­
lar germ cell tumor should be referred for studies of 
tumor markers prior to surgery. As a routine proce­
dure serum chorionic gonadotropin (HCG) and (X­

fetoprotein (AFP) are analyzed. In addition, analysis 
of placental alkaline serum phosphatase (PLAP) as a 
possibly more specific tumor marker for seminoma 
has been recommended (BAMBERG et al. 1997). 
However, analysis of this marker is not yet· com­
monly available outside of major medical centers. 
Additionally, the validity of PLAP for the detection 
of seminomatous tumors needs to be demonstrated 
in clinical trials. 

Elevated levels of AFP exclude classification of 
the tumor as seminoma and should lead to thorough 
histologic reexamination of the tumor specimen 
(WARDE et al. 1993). Elevated levels of HCG, 
however, are frequently observed in seminomas 
(JAVADPOUR 1992). In previous years the topic 
of raised HCG values in patients with testicular semi-
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noma was the subject of extensive discussions, and 
there was much concern whether these patients may 
be expected to have a worse prognosis than those 
without HCG elevation. However, it has now become 
evident that elevated values of HCG prior 
to surgery do not adversely affect the prognosis of 
seminoma patients, nor do they require speci­
fic treatment strategies (WEISS BACH and BusSAR­
MAATZ 1993; MIRIMANOFF et al. 1993). 

22.2.2. 
Staging 

After high inguinal orchiectomy and histologic con­
firmation of pure testicular seminoma the 
patient undergoes a staging procedure comprising 
computed tomography of the chest, abdomen, and 
pelvis, conventional radiographs of the chest, and an 
abdominal ultrasound study. In the event of elevated 
tumor markers prior to surgery a repeated study of 
these markers should be performed 5-6 days after 
ablation. Clinical stage I disease may be diagnosed 
only in cases where tumor markers have returned to 
within normal limits (BAMBERG et al. 1997). 

For clinical staging of seminoma patients the 
Royal Marsden Classification (RMC) is commonly 
used in Germany. According to the RMC stage I 
seminoma is characterized by a tumor restricted to 
the testis without lymph node or distant metastases. 
Metastatic involvement of regional lymph nodes 
less than 2 cm in diameter leads to classification as 
stage IIA seminoma whereas patients with metastatic 
lymph nodes 2-5 cm in diameter are classified as 
having stage lIB disease (PECKHAM et al. 1979). 

22.3 
Testicular Seminoma 

22.3.1 
Rationale for Treatment and 
Treatment Strategies 

22.3.1.1 
Stage I 

More than 70% of all patients presenting with semi­
noma at primary diagnosis are classified as clinical 
stage I. Without adjuvant therapy approximately 
20% of these patients will relapse in the 
retroperitoneal lymph nodes due to microscopic 
metastases which cannot be visualized with the use 
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of modern imaging techniques at the time of primary 
diagnosis. Furthermore, there are no established 
prognostic parameters predictive for lymph node 
relapse (WARDE et al. 1993; HORWICH et al. 
1992). Radiotherapy to the draining lymph nodes in 
the retroperitoneum has therefore been well estab­
lished for many decades and is considered as 
the standard treatment for stage I seminoma. With 
orchiectomy and subsequent radiotherapy, 95%-
98% long-term disease-free sarvival can be achieved. 
Given the excellent rates of cure in relapsing pa­
tients, overall survival approaches 100% (BAMBERG 
and SCHMIDBERGER 1996; SCHMIDBERGER and 
BAMBERG 1995; BRUNT and SCOBLE 1992; THOMAS 
et al. 1982; FOSSA et al. 1989). 

While the role of radiotherapy in stage I semi­
noma has been clearly defined, the parameters of 
treatment, i.e., treatment portals and total dose of 
radiation, have been the subject of controversy. Until 
recently, patients were treated with parallel opposed 
fields to the para-aortic and paracaval as well as ipsi­
lateral iliac lymph nodes. While the inguinal region 
was usually not treated with radiotherapy, in the case 
of local T3 tumor ipsilateral inguinal and contralat­
eral iliac lymph nodes were frequently integrated 
into the radiation field (ZAGARS 1991). Extension of 
treatment port~ls to include bilateral inguinal and 
contralateral iliac lymph nodes was recommended 
by several investigators for those patients with pos­
sible additional routes of lymphatic drainage, i.e., 
in cases of tumor infiltrating beyond the tunica al­
buginea (T2), or for those patients with a positive 
history of surgical manipulation at the scrotum or in 
the inguinal region (ZAGARS 1991, ZAGARS and 
BABAIAN 1987). For those rare cases of tumor infil­
tration of the scrotum (T4) or for patients with 
previous trans scrotal biopsy, some authors recom­
mend extending treatment portals to the affected 
hemiscrotum (ZAGARS 1991). However, this treat­
ment strategy remains controversial, and no superi­
ority of scrotal irradiation could be demonstrated 
(THOMAS et al. 1982). Furthermore, extension of 
the treatment fields to the inguinal region or the 
ipsilateral hemiscrotum substantially increases the 
dose of scattered radiation to the unaffected con­
tralateral testis, thus increasing the risk of perma­
nent infertility. On the other hand, some authors 
report that a small para-aortic/paracaval treatment 
field is sufficient for disease control (BRUNT and 
SCOBLE, 1992; FOSSA et al. 1996). This approach is 
promising insofar as reduced portals will minimize 
the risk of acute and possible late side-effects of the 
treatment. 
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22.3.1.2 
StagellAiB 

Patients presenting with stage lIA/IIB semi­
noma have metastatic involvement of retroperito­
neal lymph nodes. Due to the high radiosensitivity 
of seminoma, a high proportion of these patients 
can be cured with radiotherapy. Treatment results 
are stage dependent, with relapse rates of approxi­
mately 10% in stage lIA and up to 20% in stage 
lIB disease (SCHMIDBERGER and BAMBERG 1995; 
SCHMIDBERGER et al. 1997; ZAGARS and BABAIAN 
1987). The radiation target volume includes meta­
static lymph nodes and adjacent lymphatics. As for 
stage I patients, there is a wide variety of recommen­
dations for optimal treatment portals and the total 
dose of radiation. In addition to the para-aorticl 
paracaval and ipsilateral iliac lymph nodes, some 
authors have in the past recommended irradiation of 
the mediastinum and the supraclavicular regions. 
However, extension of the target volume above the 
diaphragm has been shown to increase morbidity 
and mortality of treatment with only a marginal re­
duction in relapse rates (LEDERMAN et al. 1987). In 
addition, the bone marrow function may be substan­
tially reduced for those patients who require chemo­
therapy as salvage therapy in the event of recurrent 
disease. Nowadays mediastinal radiation has to be 
considered obsolete, just as does retroperitoneal 
lymphadenectomy. 

22.3.2 
Multicenter Clinical Trial for Radiotherapy 
of Stage 1-IiAlB Testicular Seminoma 

Due to the great variability of treatment parameters 
in the management of early stage seminoma, 
the German Testicular Study Group launched a 
multicenter clinical trial for radiotherapy of clinical 
stage I, lIA, and lIB seminoma. Patients were 
prospectively treated with small portals and low 
total radiation doses with the aim of reducing 
early and possible late side-effects of treatment. 
The trial was designed to sustain the high cure 
rates achieved with far more extensive treatment 
schedules. Treatment-related acute and late side­
effects were systematically documented according 
to the recommendations of the European Organ­
ization for Research and Treatment of Cancer 
(EORTC) and Radiation Therapy Oncology Group 
(RTOG). 

22.3.2.1 
Treatment Techniques 

Patients with stage I disease were treated with paral­
lel opposed para-aortic/paracaval fields extending 
from the upper border ofTll to the lower border of 
L4. Lateral margins were defined by the lateral edge 
of the lumbar tranverse processes (Fig. 22.1a). Pa­
tients with stage lIA/B disease were treated with a 
"hockey-stick" field extending from the upper 
border of TIl to the upper margin of the ipsilateral 
acetabulum, thus including the ipsilateral iliac 
lymph nodes (Fig. 22.1b). The total prescribed dose 
was 26 Gy for stage I disease, 30 Gy for stage IIA, and 
36 Gy for stage lIB at 2-Gy daily fractions. 

22.3.2.2 
Results 

Between April 1991 and March 1994,550 eligible pa­
tients who were staged and treated in accordance 
with the protocol were entered into the study. There 
were 43 participating clinical centers. Of the 550 pa­
tients treated, 493 (90%) were classified as having 
stage I disease, 39 (7%) as having stage lIA, and 18 
(3%) as having stage HA/B. Median follow-up was 36 
months for stage I and 42 months for stage lIA/B 
disease. 

To date there have been 18 cases of relapse in 
stage I, with a median time to relapse of 13 months. 
Fourteen patients (78%) failed in loco regional lymph 
nodes below the diaphragm but there were no "in­
field" recurrences (Table 22.1). Furthermore, there 
were two (1l.l %) patients failing in the bone, one 
(5.5%) patient suffering from a recurrence in the 
mediastinum, and one (5.5%) patient relapsing in 
liver and lung. Sixteen patients could be success­
fully salvaged, mostly by the use of platinum-based 
polychemotherapy. One patient was lost to follow-up 
after the diagnosis of relapse, and one patient was 
referred for lymphadenectomy with lymphatic re-

Table 22.1. Sites of infradiaphragmatic relapse in lymph 
nodes 

Lymph nodes Ipsilateral Contralateral 

No. % No. % 

Iliac 4 0.81 2 0.41 
Para-aortic 3 0.61 0 0 
Inguinal 2 0.41 0 0 
Iliac + para -aortic 3 0.61 0 0 
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Fig.22.1. a Para-aortic treatment field for stage I seminoma as used by the German Testicular Study Group. b Hockey-stick field 
as used in the German Testicular Study Group for the treatment of patients with stage HAIB seminoma 

currence below the diaphragm. This patient suffered 
from cerebral embolism after surgery and subse­
quently died. 

There was one patient with relapse in locoregional 
lymphatics in stage IIA and two patients in stage lIB 
with distant metastases. All three patients could be 
salvaged with chemotherapy and are currently alive. 
Median time to relapse for stage IIA/B patients was 
17 months. 

The 3-year survival estimate for stage I calculated 
according to Kaplan and Meier was 95.7% (93.7%-
97.7% confidence interval). The corresponding esti­
mate at 4 years for stage IIA/B was 93% (85.3%-100% 
confidence interval). Overall disease-specific survival 
was 99.6% for stage I and 100% for stage IIA/B. 

22.3.2.3 
Treatment Complications 

Acute side-effects of the treatment were moderate 
(Table 22.2, Fig. 22.2). There were no cases of grade 
IV toxicity in this study. Statistical analysis of toxic­
ity data showed a significant reduction of nausea and 
bowel dysfunction for stage I patients as compared 
to those with stage IIA/B disease. 

Gastrointestinal side-effects were the predomi­
nant side-effects for all stages. Of stage I patients, 

Table 22.2. Acute maximal side-effects 
according to the clinical stage of disease 

Score Definition 

Nausea 0 No complaints 
1 Nausea 
2 Transient vomiting 
3 Vomiting, treatment 

required 
4 Intractable vomiting 
Not obtained 

Diarrhea 0 No complaints 
Transient diarrhea 
<2 days 

2 Tolerable diarrhea 
>2 days 

3 Intolerable diarrhea, 
treatment required 

4 Hemorrhagic diarrhea 
Not obtained 

Skin 0 No changes 
1 Erythema 
2 Dry desquamation 
3 Moist desquamation 
4 Necrosis 
Not obtained 

CS, Clinical stage. 

(EORTC/RTOG) 

Incidence (%) 

CS I CS HAIB 

42.9 18.6 
45.3 55.9 

6.7 15.3 
4.5 10.2 

0 0 
0.6 

87.4 64.9 
9.3 14 

1.4 15.8 

1.4 5.3 

0 0 
0.4 

94.1 84.8 
4.9 15.3 
0.4 0 
0 0 
0 0 
0.6 
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45.3% suffered from nausea (EORTC grade I), as did 
55.9% of stage IIA/B patients. Vomiting requiring 
treatment (EORTC grade III) was observed in 4.5% 
for stage I and in 10.2% for stage IIA/B. 

In 9.6% of stage I patients there were minor 
changes in bowel function (EORTC grade I) as com­
pared to 15.3% in stage IIA/B. However, diarrhea 
requiring treatment (EORTC grade III) was a rare 
event, with a 1.2% incidence in stage I and a 5% 
incidence in stage IIA/B disease. 

Acute skin reactions with mild erythema in the 
treatment field (EORTC grade I) were observed in 
4.9% of stage I patients and in 15.3% of those with 
stage IIA/B disease. Dry desquamation (EORTC 
grade II) was documented for two (0.4%) patients in 
stage I but for no patients in stage lIA/B. The inci­
dence of skin toxicity was not statistically different 
between the two treatment groups. 

Sperm counts were performed in 133 patients 
after ablation of the testis before initiation of 
locoregional radiotherapy. Only 49 (37%) of these 
patients showed an unimpaired sperm count of 
?:20 x 106 spermatocytes/ml (lower normal range ac­
cording to WHO criteria). These data clearly demon­
strated that preexisting factors influence the sperm 
quality prior to adjuvant treatment. There were, un­
fortunately, only nine patients with follow-up sperm 
counts so that no conclusions of statistical relevance 
can be drawn from these data. However, none of 
these nine patients showed a decrease in sperm 
count after completion of radiotherapy. One patient 
presented with persistent azoospermia while in 
three patients the sperm count improved from oligo­
zoospermia to normozoospermia. These data show 
that impaired fertility is an inherent problem of tes-

Fig. 22.2. Graphic representation of acute toxicity ac­
cording to the recommendations of EORTC/RTOG. CS, 
Clinical stage 

ticular cancer patients independent of radiotherapy. 
Furthermore, JACOBSEN et al. (1997) and J005 et al. 
(1997) could clearly demonstrate that scattered ra­
diation to the testis is largely dependent on the field 
arrangement, with the least impairment of fertility 
occurring in those patients receiving a pure para­
aortic treatment field; this finding provides support 
for our concept of reduced portals. 

To date no major late adverse effects have been 
reported. One patient died 12 months after comple­
tion of radiotherapy for stage I seminoma as a conse­
quence of a carcinoma of the esophagus. A second 
patient suffered from acute FAM M4 leukemia 
16 months after radiotherapy and died 11 months 
later. Due to the short follow-up period between the 
course of radiotherapy and the two cases of second 
malignancy it seems rather unlikely that the second 
tumors could be ascribed to the preceding radio­
therapy. However, the question of possible induction 
of second tumors can only be answered in more de­
tail with a longer period of follow-up for the entire 
study population. 

These data, although still of a preliminary nature, 
are in accordance with treatment results reported 
in the literature for considerably more intensive 
treatment regimens. Our preliminary conclusion is 
that reduction of total dose and treatment portals 
offers excellent cure rates for early stage testicular 
seminoma with few acute side-effects and, to date, 
virtually no late side-effects. This conclusion is sup­
ported by the data from BRUNT and SCOBLE (1992) 
and a British Medical Research Council (MRC) ran­
domized trial (FOSSA et al. 1996). The latter study for 
stage I disease compared treatment of the para­
aortic and ipsilateral iliac lymph nodes with irradia-
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tion of the para-aortic lymphatics only. The trial 
showed, just as did our study, that omission of pelvic 
irradiation does not decrease the high cure rates for 
stage I disease. The German Testicular Study Group 
therefore recommends as standard treatment 
para-aortic/paracaval irradiation with 26 Gy for 
stage I disease and a hockey-stick irradiation field as 
described above for stage IIA/B (BAMBERG et al. 
1997). 

22.4 
Perspectives 

Encouraged by treatment results in advanced tes­
ticular seminoma, systemic therapy with carboplatin 
was suggested for stage I seminoma by several 
authors. Data from nonrandomized trials provide 
evidence that single-agent carboplatin chemo­
therapy yields cure rates comparable to the standard 
adjuvant radiotherapy. However, to date no random­
ized data which enable a direct comparison between 
standard radiotherapy and carboplatin chemo­
therapy have been published. 

Hence, the German Testicular Study Group 
initiated a multicenter randomized clinical trial for 
adjuvant treatment of stage I testicular seminoma. 
Standard para-aortic/paracaval radiotherapy with 
26 Gy in 2-y daily fractions is compared with single­
agent carboplatin given twice on day 1 and day 29. 
The study was opened for patient accrual in January 
1996 and recruitment is still proceeding so that no 
data are available as yet. However, we expect the two 
treatment strategies to yield equivalent cure rates. 
Secondary criteria of the study, such as the patients' 
quality of life and socioeconomic aspects of both 
treatment modalities (e.g., treatment costs or 
working days missed due to therapy) may therefore 
finally gain particular importance. 

22.5 
Testicular Intraepithelial Neoplasia 

Testicular intraepithelial neoplasia (TIN) is a rare 
premalignant lesion which is located in the germinal 
epithelium of the testis. In 1972 SKAKKEBAEK for the 
first time characterized the lesion as the precursor of 
invasive testicular tumor. Subsequently the challeng­
ing theory of TIN being the common precursor 
lesion of both seminoma and nonseminoma germ 
cell tumors with the exception of spermatocytic 
seminoma was put forward. This theory has found 
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Fig. 22.3. Schematic representation of the concept of patho­
genesis for TIN. (From DIECKMANN and Loy 1993) 

much support from epidemiologic data and is 
nowadays widely accepted (GIWERCMAN et al. 1994; 
SKAKKEBAEK et al. 1987) (Fig. 22.3). 

22.5.1 
Natural History 

The prevalence of TIN, as evaluated in Danish adult 
males, is approximately 0.8%. However, there are 
numerous factors associated with an increased inci­
dence of TIN and a subsequently elevated risk for 
testicular tumor. Those men already harboring a tes­
ticular germ cell tumor are most prominently at risk 
for contralateral TIN. DIECKMANN and Loy (1996) 
conducted a large prevalence study taking biopsy 
specimens from the contralateral testis in 1954 men 
with unilateral testicular cancer. The frequency of 
contralateral TIN was found to be 4.9%. This inci­
dence has been confirmed in other series (SCHMOLL 
1993; MUMPEROW et al. 1992). The natural course of 
TIN is unfavorable, with a high tendency towards the 
development of an invasive tumor. The rate of pro­
gression has been found to be 70% within 7 years 
(SKAKKEBAEK et al. 1982; GIWERCMAN et al. 1992). 

22.5.2 
Management 

Since spontaneous regression of TIN has never been 
described in the literature, treatment of the lesion is 
definitely required. While surgery is the treatment of 
choice for those men with unilateral TIN and an un­
affected contralateral testis, the situation is different 
for those patients with TIN in a single testis after 
prior orchiectomy for testicular cancer or in bilateral 
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TIN. In these cases, which will constitute the major­
ity of TIN patients seen in daily practice, the treat­
ment of choice is local radiotherapy. 

Radiotherapy for TIN was first introduced by VON 
DER MAASE et al. in 1986. Treatment was given as 
local external beam irradiation to the whole scrotum 
with a total dose of 20 Gy in 2-Gy daily fractions. This 
fractionation schedule has been proven to provide 
safe eradication of TIN with virtually no acute side­
effects. Thus definite cure of TIN patients can be 
achieved with low-dose radiotherapy. Histologic sec­
tions after local treatment show a Sertoli cell-only 
pattern with complete eradication of both TIN 
cells and cells of spermatogenesis (Fig. 22.4). Infertil­
ity is hence an unavoidable consequence of treat­
ment. However, the majority of TIN patients showed 

Fig. 22.4. a Contralateral testicular biopsy demonstrating 
typical features of TIN. TIN cells are located at the basal mem­
brane of the tubules. The cytoplasm stains for PLAP. Magnifi­
cation x300. b Testicular biopsy obtained 3 months following 
the administration of local radiotherapy consisting of 20 Gy 
given in 2-Gy daily fractions. The biopsy shows typical Sertoli 
cell syndrome. There are only Sertoli cells left in the tubules 
(i.e., no germ cells) and there is no evidence of TIN. Foci of 
Leydig cells are present in the interstitium. Magnification x33. 
(a and b were kindly provided by Prof. K.P. DIECKMANN) 

impaired fertility before radiotherapy. In a small 
study by GIWERCMAN et al. (1993) sperm analysis of 
16 patients presenting with TIN in a single testis 
showed an average of 0.3 x 106 spermatocytes/ml and 
only 1/16 patients had a normal sperm count. These 
data on the one hand underline that men harboring 
TIN in a single testis are destined to be infertile. On 
the other hand it should be pointed out that the 
presence of TIN does not necessarily exclude natural 
paternity. It is therefore crucial to discuss the 
problem of fertility individually with patients pre­
senting with TIN. 

The synthesis of testicular androgens may also be 
affected by the local treatment. Measurements of 
luteinizing hormone show a temporary elevation 
after irradiation while testosterone levels remain un­
changed (DIECKMANN et al. 1993; GIWERCMAN et al. 
1989, 1994). However, the more sensitive J3-HCG 
stimulation test shows permanently lowered levels of 
testosterone as an indication of a significant decline 
in testicular androgen synthesis as a late sequela of 
treatment. 

The current recommendation of the German Tes­
ticular Study Group concerning the total dose of 
local irradiation is 20 Gy as proposed by VON DER 
MAAsE (BAMBERG et al. 1997). There are, however, 
sporadic reports that doses of 18 and 16 Gy might be 
equally efficient, while showing a lower rate of late 
effects. In the series of DIECKMANN and Loy (1996), 
no relapse was observed after a total dose of 18 Gy, 
and GIWERCMAN et al. (1994) reported two cases of 
successful eradication of TIN with only 16 Gy. To 
date, however, there have been no clinical studies 
systematically evaluating reduction of total doses 
with sufficient numbers of patients per dose level. 

22.5.3 
Multicenter Clinical Trial 

In light of the above, the German Testicular Study 
Group is currently conducting a multicenter clinical 
trial to evaluate the lowest total radiation dose neces­
sary for the safe eradication of TIN. The first patients 
entered into the trial will be treated to the scrotum 
with 18Gy. If this dose proves to ensure safe eradica­
tion of TIN as shown by control biopsy, the total 
dose will then be reduced to 16Gy for the next pa­
tients. Likewise the total dose of radiation will subse­
quently be reduced in 2-Gy steps until a minimum of 
10 Gy is reached or persisting TIN is shown in a 
control biopsy. The aim of the study is to offer the 
patients, who are usually young, a highly efficient yet 
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well-tolerated treatment with the least possible side­
effects. The study was opened in 1997; recruitment of 
patients is still ongoing so that no data are available 
as yet. 

References 

Bamberg M, Schmidberger H (1996) Hoden. In: Scherer E, 
Sack H (eds) Strahlentherapie - Radiologische Onkologie, 
4th edn. Springer, Berlin Heidelberg New York, pp 569-
587 

Bamberg M, Schmoll H-J, WeiBbach L (1997) Interdisziplinare 
Konsensus-Konferenz zur "Diagnostik und Therapie von 
Hodentumoren". Strahlenther OnkoI173:397-406 

Brunt AM, ScobIe JE (1992) Paraaortic nodal irradiation 
for early stage testicular seminoma. Clin Oncol 4:165-
170 

Dieckmann K-P, Loy V (1993) Testicular intraepithelial neo­
plasia: the precursor of testicular germ cell tumors. 
Onkologie 16:61-68 

Dieckmann K-P, Loy V (1996) Relevance of contralateral tes­
ticular intraepithelial neoplasia in patients with testicular 
germ cell neoplasia. J Clin OncoI14:3126-3132 

Dieckmann K-P, Besserer A, Loy V (1993) Low-dose radiation 
therapy for testicular intraepithelial neoplasia. J Cancer 
Res Clin OncoI119:355-359 

Fossa SD, Aass N, Kaalhus 0 (1989) Radiotherapy for testicu­
lar seminoma stage I: treatment results and long-term 
post-irradiation morbidity in 365 patients. Int J Radiat 
Oncol BioI Phys 16:383-388 

Fossa SD, Horwich A, Russell JM, Roberts JP, Jakes R, 
Stenning S (1996) Optimal field size in adjuvant radio­
therapy (XRT) of stage I seminoma - a randomised trial. 
Proc Am Soc Clin Oncol, 15, 239 

Giwercman A, Bruun E, Frimodt-Miiller C, Skakkebaek NE 
(1989) Prevalence of carcinoma in situ and other histo­
pathological abnormalities in testes of men with a history 
of cryptorchism. J UroI142:998-1002 

Giwercman A (1992) Carcinoma-in-situ of the testis: screen­
ing and management. Scand J Urol Nephrol Supp1148:32 

Giwercman A, von der Maase H, Rohrt M, Skakkebaek NE 
(1993) Semen quality in testicular tumour and CIS in the 
contralateral testis. Lancet 1:384-385 

Giwercman A , Maase von der H, Rorth M, Skakkebaek NE 
(1994) Current concepts of radiation treatment of carci­
noma in situ of the testis. World J UroI12:125-130 

Horwich A, Alsanjari N, A'Hern R, et al. (1992) Surveillance 
following orchiectomy for stage I testicular seminoma. Br J 
Cancer 65:775-778 

Jacobsen KD, Olsen DR, Fossa K, Fossa SD (1997) External 
beam abdominal radiotherapy in patients with seminoma 
stage I: field type, testicular dose, and spermatogenesis. Int 
J Radiat Oncol BioI Phys 38:95-102 

Javadpour N (1992) Current status of tumor markers in tes­
ticular cancer. Eur Urol 21, Suppl:34-36 

Joos H, Sedlmayer F, Gomahr A, et al. (1997) Endocrine pro­
files after radiotherapy in stage I seminoma: impact of two 
different radiation treatment modalities. Radiother Oncol 
43:159-162 

Lederman GS, Sheldon TA, Chaffey JT, et al. (1987) Cardiac 
disease after mediastinal irradiation for seminoma. Cancer 
60:772-776 

MirimanoffRO, Sinzig M, Kruger M, et al. (1993) Prognosis of 
human chorionic gonadotropin-producing seminoma 
treated by postoperative radiotherapy. Int J Radiat Oncol 
BioI Phys 27:17-23 

Mumperow E, Lauke H, Holstein AF, Hartmann M (1992) 
Further practical experiences in the recognition and man­
agement of carcinoma in situ of the testis. Urol Int 48:162-
166 

Peckham MJ, Barrett A, McElwain TJ, et al. (1979) Combined 
management of malignant teratoma of the testis. Lancet 
II:257 

Schmidberger H, Bamberg M (1995) Therapieoptionen 
bei testikularen Seminomen in den fruhen Stadien. 
Strahlenther Onkoll71:125-139 

Schmidberger H, Bamberg M, Meisner C, Classen J, Winkler C, 
Hartmann M, Templin R, Wiegel T, DornhoffW, Ross D, 
Thiel HJ, Martini C, Haase W (1997) Radiotherapy in stage 
IIA and IIB testicular seminoma with reduced portals: a 
prospective multicenter study. Int J Radiat Oncol BioI Phys 
39:321-326 

Schmoll H-J (1993) Management of early stages of testicular 
carcinoma: the current status. Recent Results Cancer Res 
126:237-255 

Skakkebaek NE (1978) Carcinoma in situ of the testis: fre­
quency and relationship to invasive germ cell tumours in 
infertile men. Histopathology 2:157-170 

Skakkebaek NE, Berthelsen JG, Muller J (1982) Carcinoma in 
situ of the undescended testis. Urol Clin North Am 9:377 

Skakkebaek NE, Berthelsen JG, Giwercman A, Millier J (1987) 
Carcinom-in-situ of the testis: possible origin from gono­
cytes and precursor of all types of germ cell tumours except 
spermatocytoma. Int J Androll0:19-28 

Thomas GM, Rider WD, Dembo AL, et al. (1982) Seminoma of 
the testis: results of treatment and patterns of failure after 
radiation therapy. Int J Radiat Oncol BioI Phys 8:165-174 

von der Maase H, Giwercman A, Skakkebaek NE (1986a) Ra­
diation treatment of carcinoma-in-situ of testis. Lancet I: 
624-625 

von der Maase H, Rohrt M, Walborn-Jorgensen S, et al. 
(1986b) Carcinoma in situ of contralateral testis in patients 
with testicular germ cell cancer: study of 27 cases in 500 
patients. Br Med J 293:1398-1401 

Warde PR, GospodarowicyMK, Goodman et al. (1993) Results 
of a policy of surveillance in stage I testicular seminoma. 
Int J Radiat Oncol BioI Phys 27:11-15 , 

Warszawski N, Schmucking M, Samtleben M, et al. (1996) Die 
Strahlentherapie der regionaren Lymphknoten stationen 
bei der Behandlung des Seminoms im Vergleich zur 
retroperitonealen Lymphadenektomie. Strahlenther Onkol 
172:250-254 

Weissbach L, Bussar-Maatz (1993) HCG-positiveseminoma. 
Eur Urol 23, Suppl 2:29-32 

Zagars GK (1991) Management of stage I seminoma: radio­
therapy. In: Horwich A (ed) Testicular cancer - investiga­
tion and management. Chapman and Hall Medical, 
London, pp 83-107 

Zagars GK, Babaian RJ (1987) Stage I testicular seminoma: 
rationale for postorchiectomy radiation therapy. Int J 
Radiat Oncol BioI Phys 13:155-162 



23 Chemotherapy for Seminoma 

H. DUMEZ and A. VAN OOSTEROM 

CONTENTS 

23.1 Introduction 295 
23.2 History of Use of Chemotherapy for Seminoma 296 
23.3 First-line Chemotherapy for Advanced 

Seminoma 296 
23.4 Salvage Therapy 297 
23.5 Management of Residual Masses 298 
23.6 Conclusion 298 

References 299 

23.1 
Introduction 

Testicular germ cell tumors represent only about 
1 %-2% of all human malignant tumors; however, 
they are the most common malignancies in young 
adult men. The vast majority of patients with 
disseminated germ cell tumors are curable with 
the currently available combination chemotherapy 
regimens. These results are in contrast to those ob­
tained with chemotherapy for other disseminated 
malignancies. 

About 40%-50% of testicular germ cell tumors 
are classified as seminomas. These cancers preferen­
tially spread by lymphatic channels: from the retro­
peritoneal lymph nodes to the mediastinum, the 
supraclavicular lymph nodes, and the lungs. There­
fore staging workup should include both chest 
radiography and computed tomography (CT) of 
the thorax and the abdomen. In pure seminomas 
elevated levels of lactate dehydrogenase (LDH) are 
common, although other tumor markers common in 
nonseminomatous germ cell tumors [a-fetoprotein 
and ~-human chorionic gonadotropin (~-HCG)l are 
not present in seminomas. An elevated a-fetoprotein 
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level excludes the diagnosis of a pure seminoma, 
though some seminomas can present with a slight 
(:S;200IU/l) elevation of ~-HCG. 

In 1979 PECKHAM et al. presented the Royal 
Marsden Hospital Classification System, according 
to which malignant teratomas of the testis were 
classified into four stages: stage I, no evidence 
of metastases; stage II, metastases confined to 
abdominal nodes (A <2cm, B 2-5cm, C >5cm); 
stage III, involvement of supradiaphragmatic and 
infradiaphragmatic lymph nodes; stage IV, 
extralymphatic metastases. The International Germ 
Cell Cancer Collaborative Group (MEAD et al. 1997) 
presented a prognostic classification for germ cell 
tumors. Approximately 90% of seminomas meet the 
criteria for good prognosis, i.e., any primary site, no 
nonpulmonary visceral metastases, and normal a­
fetoprotein level (any ~-HCG level, any LDH level). 
The presence of non pulmonary visceral metastases 
was the only factor used to identify an intermediate 
prognostic group for seminoma. No patients with 
a pure seminoma were classified as having a poor 
prognosis. 

The treatment of patients with stage I testicular 
seminoma (70%-80%) or nonbulky stage II disease 
(i.e., less than 2 cm, stage IIa) consists in radio­
therapy to the para-aortic and pelvic lymph nodes. 
Patients with large retroperitoneal masses (~5 cm, 
stage IIC) and patients with supradiaphagmatic or 
visceral metastases will nowadays receive chemo­
therapy as the treatment of first choice. It is not clear 
whether a patient with a retroperitoneal mass be­
tween 2 and 5 cm (stage IIb) should have radio­
therapy or chemotherapy (see Chap. 21). 

Patients with advanced seminoma in the good 
prognostic group have a 5-year survival rate of 86%. 
Patients with intermediate prognostic factors, in­
cluding bone, liver, and brain metastases, have a 
5-year survival rate of 73%. The overexpression of 
wild-type p53 in germ cell tumors possibly provides 
the basis for its chemosensitivity (GUILLOU et al. 
1996). This p53 gene plays a key role in the DNA 
damage-related apoptosis, and mutations in this 
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gene are considered to be related to chemo­
resistance. Such mutations have not been detected 
in germ cell tumors. However, some other human 
cancer types also lack p53 mutations, while germ 
cell cancer stands alone in its curability. Therefore, 
other factors must also contribute to this chemosen­
sitivity. 

23.2 
History of Use of Chemotherapy 
for Seminoma 

Primary radiation therapy showed unacceptably 
high failure rates of 40%-64% in patients with bulky 
abdominal disease and 70%-80% in stage III disease 
(see Chap. 21). In view of these results, chemo­
therapy should be considered the primary treatment 
of advanced seminoma. 

Alkylating agents were the first drugs to be 
selected for the treatment of metastatic disease as 
a result of their radiomimetic properties. By the 
1970s, several drugs, including actinomycin D, meth­
otrexate, vinblastine, and bleomycin, produced ob­
jective responses with occasional long-term 
remissions. A major advance occurred with the in­
troduction of cisplatin in combination chemo­
therapy. The initial cisplatin-, vinblastine-, and 
bleomycin-containing regimens, i.e., cisplatin, vin­
blastine, bleomycin, dactinomycin, and cyclophos­
phamide (V AB-6) or cisplatin, vinblastine, and 
bleomycin (PVB), resulted in a 70%-80% complete 
response rate. Treatment-related toxicity included 
hematologic toxicity, pulmonary fibrosis, neuropa­
thy, Raynaud's phenomenon, and intestinal ileus 
(BOSL et al. 1988). 

In a prospective, randomized clinical trial con­
ducted by WILLIAMS et al. (1987), PVB was com­
pared with cisplatin, etoposide, and bleomycin 
(BEP). The latter regimen was shown to be superior 
on the basis of the less severe toxicity (reduced rates 
of myalgia, constipation, and neurotoxicity) and an 
equally good if not improved therapeutic outcome 
for patients with advanced disease. 

23.3 
First-line Chemotherapy for Advanced 
Seminoma 

A prospective, randomized trial conducted by BOSL 
et al. (1988) in patients with "good-risk" germ cell 
tumors (which included all patients with seminoma) 
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showed equivalent efficacy and less toxicity for 
the two-drug regimen of cisplatin and etoposide, 
compared with the regimen based on cisplatin, vin­
blastine, and bleomycin (V AB-6). Hence, etoposide 
and cisplatin was the preferred regimen. The success 
of this combination in the treatment of advanced 
seminoma is confirmed by the findings of MENCEL et 
al. (1994), who reported that 130 of 140 patients 
(93%) thus treated achieved a favorable or 
a partial response with negative markers (HCG and 
LDH) and that 86% remained progression-free at 
a median follow-up duration of 43+ months. An 
extragonadal primary tumor site was not associated 
with an adverse prognosis. XIAO et al. (1997) indi­
cated in a large retrospective study that four cycles of 
etoposide and cisplatin constitute effective therapy 
and can be offered to patients with good-risk germ 
cell tumors (including patients with pure seminoma 
histology, regardless of the primary site or sites of 
metastases). 

Carboplatin seems to have similar activity to 
cisplatin in the treatment of ovarian carcinoma and 
can be administered on an outpatient basis. Com­
pared to cisplatin, it does not cause renal damage, 
ototoxicity, or neuropathy, and has less gastrointes­
tinal toxicity when used at standard doses. These 
advantages in practical handling and lower toxicity 
have prompted a phase II trial of single-agent 
carboplatin in patients with advanced seminoma 
(SCHMOLL et al. 1993). Myelosuppression, particu­
larly thrombocytopenia, is the dose-limiting toxicity 
of carboplatin. The use of up-front carboplatin 
therapy appears not to compromise the ultimate cur­
ability of patients with advanced seminoma. At least 
25% of patients, however, appear to fail carboplatin 
single-agent therapy and require cisplatin-based 
combinations for salvage. This high number of re­
lapsed patients requiring exposure to a prolonged 
toxic treatment might finally outweigh the benefit of 
reduced toxicity with single-agent carboplatin treat­
ment for the entire group. HORWICH et al. (1992) 
reported a study on 70 patients with metastatic semi­
noma treated with four to six courses of single-agent 
carboplatin (400mg/m2 every 3-4 weeks). 
Although the treatment was oflow toxicity, approxi­
mately one in four patients relapsed and required 
combination chemotherapy. Because of this 25% 
failure rate with single-agent carboplatin therapy, 
and because more late relapses might still occur, 
at present carboplatin cannot be recommended as 
standard therapy outside of clinical studies, except in 
patients who are insufficiently fit for standard 
cisplatin-based therapy. 
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BAJORIN et al. (1993) reported a study of 270 pa­
tients with good-risk germ cell tumors (including all 
patients with seminomas), randomized to receive 
four cycles of either etoposide and cisplatin or 
etoposide and carboplatin. This trial showed that 
combination therapy with carboplatin and etoposide 
had inferior relapse-free and event-free survival 
times and more hematologic toxicity than cisplatin 
and etoposide. 

A phase II study of the HOP regimen (ifosfamide, 
vincristine, and cisplatin) conducted by FOSSA et al. 
(1995) included 42 seminoma patients with abdomi­
nal masses ~10cm or with relapses after previous 
radiotherapy. Response rates were as follows: com­
plete remission, 65%; partial remission, 28%; 3-year 
survival, 90%. This regimen is highly effective in pa­
tients with advanced metastatic seminoma or those 
relapsing after previous radiotherapy, but is associ­
ated with a high risk of toxicity, in particular 
myelotoxicity. 

AMATO et al. (1995) described another phase II 
study, assessing the clinical efficacy and complica­
tions of a regimen containing carboplatin and 
ifosfamide, plus consolidation radiotherapy, in pa­
tients with a residual stable mass of 3 cm or more. Of 
the treated patients, 71 % achieved a complete remis­
sion after chemotherapy alone, and 24% achieved 
a complete remission after chemotherapy plus 
consolidation; 91 % of these patients remained free 
of disease after a median follow-up period of 35 
months. 

Several phase III studies to quantify the contribu­
tion of ifosfamide in poor-risk patients are now 
complete (NICHOLS 1996; ROTH 1996). As first-line 
therapy in previously untreated patients, ifosfamide­
based chemotherapy (V elP /vIP) is therapeutically 
equivalent to standard therapy with etoposide and 
cisplatin but is associated with increased toxicity, 
especially myelosuppression. 

23.4 
Salvage Therapy 

In the salvage setting, it was not until ifosfamide was 
incorporated into cisplatin-based regimens that the 
percentage of durable complete responses increased, 
along with the number of long-term disease-free 
survivors (NICHOLS 1996; ROTH 1996). Such clinical 
observations confirmed the observed preclinical 
synergy of cisplatin and ifosfamide. MCCAFFREY 
et al. (1997) reported on a study of 56 patients 
with advanced germ cell tumors (including 11 semi-
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nom as) resistant to one prior cisplatin-containing 
regimen. They were treated with a salvage chemo­
therapy regimen of ifosfamide, cisplatin, and either 
vinblastine or etoposide (VeIP/vIP). Of the 56 pa­
tients studied, 36% achieved a complete response 
and 23% were alive and continuously free of disease 
at a median follow-up of 52 months. Other authors 
confirm that while approximately half of the 
cisplatin-sensitive testicular cancer patients treated 
with ifosfamide-based salvage chemotherapy may 
achieve a disease-free status, only 25% will have 
durable complete remissions. This 50% relapse 
rate from complete remission in the salvage setting 
suggests the need for some additional therapy, 
such as oral etoposide or high-dose consolidation 
chemotherapy with carboplatin and etoposide. 
Nevertheless, this high-dose approach remains 
investigational. 

BEYER et al. (1996) pointed out that progressive 
disease before high-dose chemotherapy, disease re­
fractory to conventional-dose cisplatin, and HCG 
levels greater than lOOOU/1 are independent adverse 
prognostic variables for failure-free survival after 
high-dose chemotherapy. In third-line therapy, 
treatment with high-dose carboplatin-containing 
programs plus hematopoietic progenitor cell sup­
port results in long-term survival in 15%-21% of 
patients with resistant, progressive germ cell tumors 
(MOTZER et al. 1996). 

The backbone of most high-dose programs 
for germ cell tumors is carboplatin and etoposide, 
although there is a trend toward improved 
survival with the three-drug combination of 
carboplatin, etoposide, and either ifosfamide or 
cyclophosphamide. 

High-dose chemotherapy can also be considered 
for patients with an incomplete response to first-line 
therapy, because these patients rarely achieve long­
term survival on cisplatin and ifosfamide salvage 
therapy: the long-term no evidence of disease rate 
in this group was 15% according to FARHAT et al. 
(1996). 

MOTZER et al. (1996) treated 58 patients with 
refractory germ cell tumors with high-dose 
carboplatin, etoposide, and cyclophosphamide 
plus autologous bone marrow transplantation. 
Cyclophosphamide was selected in this trial 
because of the lack of renal toxicity compared 
with ifosfamide. Nevertheless, myelosuppression 
was severe, and there were seven treatment-related 
deaths. This high-dose regimen results in a complete 
response rate of 40% and a 2-year survival rate of 
31 %. 



298 

BEYER et al. (1997) reported on 74 patients with 
recurrent and/or refractory germ cell tumors treated 
with 1500-2000mglm2 carboplatin, 1200-2400mg/ 
m2 etoposide, and 0-10g/m2 ifosfamide. The results 
were an overall survival rate of38% and a failure-free 
survival rate of 31 % at 5 years. 

Some centers have extended the indications for 
high-dose chemotherapy, using it to intensity first 
salvage regimens, to treat patients with a slow re­
sponse to conventional-dose chemotherapy, or even 
as a part of the first-line treatment of patients who 
present with advanced disease at the time of initial 
diagnosis. The role of dose intensification in these 
settings awaits clarification in future research. 

As a single agent, paclitaxel is the first drug 
capable of inducing response rates greater than 
20% in previously treated germ cell tumors. MOTZER 
et al. (1996) are studying paclitaxel as a component 
of conventional-dose and dose-intensive salvage 
therapy. In vitro cisplatin and the oxaza­
phosphorines have been found to be synergistic with 
paclitaxel (CHOU et al. 1994). 

23.5 
Management of Residual Masses 

PUC et al. (1996) reviewed 104 patients with ad­
vanced seminoma after cisplatin-based induction 
chemotherapy. Site failure correlated only with the 
size of the residual mass. Patients who have normal 
radiographs or residual masses ofless than 3 em after 
chemotherapy can be observed without further in­
tervention. The following options exist for patients 
with a residual mass ~3 em, for which there is a 
27% likelihood of persistent tumor: observation, 
radiotherapy, or surgical intervention. This author 
prefers surgery for several reasons. First, an immedi­
ate assessment of tumor response is accomplished; 
second, resistant tumor can in some instances be 
resected; third, it allows salvage chemotherapy to be 
administered in a timely fashion. 

CULINE (1996) points to the difficulties and com­
plications of surgery because of the severe fibrotic 
reaction in these tumors following chemotherapy, 
and the uselessness of surgery in the majority of the 
cases, where only fibrosis/necrosis is found. Fine­
needle biopsies are not convenient because tiny tu­
mor residues in large fibrotic masses could be 
missed. Whatever the drawbacks of surgery, radio­
therapy also seems to be unsuitable because it fails in 
80%-90% of cases. Therefore, surgery remains the 
postchemotherapy treatment that should be consid-
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ered in patients in whom large masses persist; never­
theless, it is not necessary to operate immediately, 
allowing further shrinkage of residual mass. Surgical 
removal of residual masses is required only in those 
patients in whom shrinkage appears not to be satis­
factory for up to 1 year after chemotherapy. Gallium 
scans are of minimal value in determining whether 
residual masses consist of viable tumor or necrotic 
fibrous tissue (WARREN and EINHORN 1995). 
Positron emission tomography can be useful for 
the detection of residual viable carcinoma in 
nonseminomas, but its role in seminomas has still 
to be established (STEPHENS et al. 1996). 

23.6 
Conclusion 

The combination of etoposide and cisplatin is con­
sidered to be the standard treatment for patients 
with advanced seminoma. This is in contrast with the 
standard treatment for patients with disseminated 
nonseminomatous germ cell tumors, which com­
prises the combination of bleomycin, etoposide, and 
cisplatin. 

Single-agent carboplatin cannot be recommended 
as the first-line treatment because of a high incidence 
of late failure. Even the combination of etoposide 
and carboplatin is inferior compared to etoposide 
and cisplatin. 

Postchemotherapy residual disease of less than 
3 em can be safely observed. Residual masses larger 
than 3 em show persistent tumor in up to 30% of 
cases, and surgical evaluation of these residuals 
should be considered if shrinkage is not satisfactory 
after several months of follow-up. 

While approximately half of the cisplatin­
sensitive seminoma patients treated with ifosfamide­
based salvage chemotherapy (cisplatin, ifosfamide, 
and etoposide or vinblastine) can achieve a disease­
free status, only approximately 25% will have du­
rable complete remissions. Consolidation therapy 
with high-dose regimens remains investigational. 

A dose-intensive regimen containing carboplatin 
and etoposide ± ifosfamide or cyclophosphamide 
(plus hematopoietic stem cell support) can be con­
sidered for patients with advanced seminoma refrac­
tory to, or with an incomplete response to first-line 
therapy or for patients with recurrent disease after 
salvage therapy (third line). 

Ongoing research efforts include randomized 
trials of high-dose chemotherapy in several settings, 
inclusion of paclitaxel in combination programs, 
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and investigations of alternative means of achieving 
dose intensification. 
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24.1 
Introduction 

Germ cell tumors are derived from the malignant 
transformation of pre anaphase I germ cells. These 
tumors most commonly originate in the gonads (tes­
tis or ovary) but similar neoplasms occasionally 
originate in midline structures (retroperitoneum, 
mediastinum, or pineal gland). Rarely, a germ cell 
tumor may originate in other sites. Many retroperi­
toneal germ cell tumors probably originate in occult 
testis primary sites whereas mediastinal germ cell 
tumors are likely distinct entities that arise in the 
mediastinum. 

Germ cell tumors are classified as either 
seminoma, the cell type most closely resembling the 
primordial germ cell, or nonseminoma. Embryonal 
carcinoma is totipotential and can differentiate into 
extraembryonic malignant cell types (yolk sac tumor 
and choriocarcinoma) and more mature cell types 
(teratoma). Many germ cell tumors are mixtures of 
more than one cell type. A pure seminoma must 

H. OZER, MD, Chief, Hematology/Oncology, Department of 
Medicine, Cancer Center Director, Allegheny University Hos­
pitals, Hahnemann, Broad & Vine Streets, MS 487, Philadel­
phia, PA 19102-1192, USA 

be composed exclusively of seminoma; otherwise 
the tumor will have the clinical behavior of a 
nonseminomatous tumor (WILLIAMS 1998). 

Nonseminomatous histology accounts for about 
50% of all germ cell tumors and such tumors 
frequently present in the third decade of life. 
Most tumors are mixed, consisting of two or more 
cell types. Seminoma may be a component, but the 
definition of a pure seminoma excludes the presence 
of any nonseminomatous cell type. The presence 
of any nonseminomatous cell type (other than 
syncytiotrophoblasts) imparts the prognosis and 
management principles of a nonseminomatous 
tumor (WILLIAMS 1998). 

Male relatives of testis cancer patients have a 
slightly increased risk of developing the disease. 
The other well-described predisposing factor is 
cryptorchidism. Males with a late descending testis 
should undergo orchiopexy before 5 years of age. 
Patients with testes not descending prior to puberty 
probably should undergo orchiectomy rather than 
orchiopexy. Patients with abdominal testes have a 
higher risk of malignancy and, as they cannot be 
examined, should undergo orchiectomy. It must be 
remembered that in about 25% of patients with a 
history of an undescended testis who develop testis 
cancer, the tumor will develop in the contralateral 
testis (BATATA et al. 1982). 

Testicular carcinoma in situ (CIS) has become 
increasingly well recognized. It is noted in the 
testis of most patients with adjacent invasive 
germ cell tumors. CIS is found occasionally in the 
workup of patients with infertility and is associated 
with a substantial risk of subsequent invasive carci­
noma. Some patients with an invasive germ cell 
tumor will have CIS in the contralateral testis if a 
routine biopsy is done. The importance of this 
finding is not clear as a metachronous second 
primary testis cancer develops in only about 1 %-
2% patients not undergoing routine biopsy of 
the contralateral testis. Thus, most authorities do 
not recommend routine biopsy (WILLIAMS 1998; 
DAUGAARD et al. 1987). 
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24.2 
Genetics 

Cytogenetic studies show that male germ cell tumors 
are nearly always hyperdiploid, are frequently trip­
loid or tetraploid, and have at least one X and one Y 
chromosome. This had been interpreted as implying 
that malignant transformation occurs in a premei­
otic cell, and that endoreduplication of genetic mate­
rial is an early event in germ cell transformation. 
However, separation of chromosomal complements 
does not occur until meiotic anaphase. Therefore, 
the timing of malignant transformation is more 
properly ascribed to a cell that is preanaphase I of the 
meiotic cycle (CHAGANTI et al. 1993). In 1983, ATKIN 
and BAKER (l983) described a small marker chromo­
some. Subsequent studies showed that this marker 
chromosome is an isochromosome of the short arm 
of chromosome 12 [i{l2p)]. 

The isochromosome 12 [i{l2p)] is present in more 
than 80% of germ cell tumors and is not seen in other 
malignancies. It is present in all histologic types, pri­
mary sites, and in primary and metastatic tumors as 
well as CIS (BOSL et al. 1994; Vos et al. 1990). There­
fore, the i{l2p) is probably the result of a very early 
event in germ cell tumorigenesis. This isochromo­
some can be identified by a variety of techniques 
including Southern analysis with FISH and the find­
ing of this abnormality may provide diagnostic 
information in poorly differentiated tumors of un­
certain origin. If i{l2p) is present or if a high 12p 
copy number is demonstrated, then the patient has a 
germ cell tumor. Deletions on 12q are common and 
also diagnostic. These consistent findings suggest the 
presence of a tumor suppresser gene (RODRIQUEZ et 
al. 1992). 

24.3 
Staging 

Embryologically, the testes originate in the genital 
ridge and migrate into the scrotum. Thus, the lym­
phatic drainage of the testis is generally to the retro­
peritoneal lymph nodes. The inguinal lymphatics are 
rarely involved unless the scrotum has been con­
taminated or there has been prior inguinal or scrotal 
surgery. After the retroperitoneal nodes, retrocrural, 
mediastinal, and supraclavicular lymph nodes may 
be involved. Hematogenous spread ordinarily occurs 
to the lungs. Occasionally, liver involvement may be 
observed and rarely the newly diagnosed patient 
may have brain metastases. 
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Multiple staging systems are currently used to 
classify and manage patients with germ cell tumors. 
They differ in the number of stages (three versus 
four), clinical versus pathologic, the inclusion of 
tumor marker values, and the use of size and sites of 
the primary tumor and metastatic disease. Revision 
of the stage groupings of the American Joint Com­
mittee on cancer (AJCC) were recommended in 
January 1996, and the Union Internationale Contre Ie 
Cancrum (UICC) has approved the same classifica­
tion. Broadly, stage I disease is confined to the testis; 
stage II disease is restricted to the retroperitoneum; 
and stage III disease represents involvement of 
supradiaphragmatic or other nodal sites, or visceral 
disease. Secondary classifications used for clinical 
trials of chemotherapy in patients with advanced 
disease, encompassing bulky retroperitoneal or 
supradiaphragmatic nodal disease and visceral 
metastases, vary considerably. 

Studies that should be done for staging include an 
abdominal computed tomography (CT) scan, a chest 
radiograph, and, if this is normal, a chest CT scan. 
Completion of these studies will allow the assign­
ment of a clinical stage. A simple and reproducible 
staging system is as follows (WILLIAMS 1998): 

- Stage I: Tumor confined to the testis 
- Stage II: Testis plus retroperitoneal nodes 

IIA: Abnormal nodes <2 cm 
IIB: Nodes 2-Scm 
IIC: Nodes >Scm 

- Stage III: Supradiaphragmatic or visceral 
metastases 

Patients with nonseminomatous tumors some­
times undergo retroperitoneal lymphadenectomy 
(RPLND) and can also be assigned a pathologic stage 
of the retroperitoneal nodes. The above system also 
proves useful in this situation. Alternatively, the 
TNM system is sometimes used. It is: 

- Stage IIN1: Microscopic disease in five or fewer 
lymph nodes 

- Stage IIN2a: Macroscopic disease in five or fewer 
lymph nodes, none greater than 2 cm 

- Stage IIN3: ExtraI).odal extension 
- Stage IIN4: Bulky "unresectable" disease 

24.4 
Tumor Markers 

Measurement of serum a-fetoprotein (AFP), human 
chorionic gonadotropin (HCG), and lactate dehy-
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drogenase (LDR) is required for the management of 
all stages of disease. Persistently elevated or rising 
concentrations of AFP and/or RCG almost always 
imply active disease. AFP may, however, be elevated 
during hepatic regeneration or, rarely, for inexpli­
cable reasons. RCG may be elevated due to relative 
or absolute hypogonadism, which may be seen in 
patients after chemotherapy or in those who have 
had bilateral orchiectomies and are not receiving 
adequate hormonal replacement. The half-lives of 
AFP and RCG are approximately 5 days and 30h, 
respectively. An elevated AFP in a patient with 
otherwise pure seminoma denotes the presence of 
undetected elements of nonseminoma and alters 
treatment accordingly. RCG may also be elevated in 
patients with seminoma, but this does not alter man­
agement. LDR is less specific, but can be used to 
follow the progress of treatment, particularly in pa­
tients with seminoma. 

24.5 
Therapy 

Nonseminomatous germ cell tumor is relatively 
radioresistant. Therefore, radiation therapy plays no 
role in its initial management. If a patient has clinical 
stage I disease at the conclusion of initial staging, 
three management options remain, the choice of 
which depends on specific histologic features and 
status of serum tumor marker concentrations (BOSL 
et al. 1997). 

After an inguinal orchiectomy has been per­
formed, a CT scan of the abdomen, a chest x-ray, and 
tumor marker determinations should be done, as 
should a chest CT scan if the plain film is normal. If 
the radiographic studies are unequivocally normal 
and the markers return to normal, the patient has 
clinical stage I disease. Management decisions are 
complex in such patients, with alternatives being 
RPLND or surveillance. Both have cure rates that 
approach 100%. Chemotherapy for high-risk pa­
tients has been recommended by some, but at this 
time there are not adequate data to recommend this 
approach and a significant number of patients would 
receive unnecessary chemotherapy. If an RPLND is 
to be done, it should be performed by someone who 
has significant expertise with this surgical procedure 
and who can do a nerve-sparing procedure. Factors 
that must be considered are surgical expertise avail­
able, patient preference and compliance, estimated 
risk of relapse if surveillance is the choice, and con­
comitant illness. 
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Favorable prognostic factors for recurrence are 
the absence of vascular invasion, teratoma elements 
in the primary tumor, absence of embryonal carci­
noma, and an elevated AFP concentration that re­
turns to normal. The influence ofT stage is less clear. 
Risk of relapse ranges from 15% to about 50% based 
upon these factors (WILLIAMS 1998). Vascular inva­
sion is perhaps the most important feature but is not 
always reproducible among pathologists. Patients 
who elect surveillance should have monthly marker 
determinations, physical examinations, and chest x­
rays for 1 year, with an abdominal CT scan every 2 
months. During the second year, the marker deter­
minations, physical examinations, and chest x-rays 
should be done every 2 months with the chest CT 
every 4 months. Appropriate follow-up during years 
3 and 4 is less clear, but only a few patients will 
develop evidence of recurrent disease this long after 
orchiectomy. Management of patients undergoing 
RPLND is dependent upon pathologic stage. Patients 
with negative nodes are followed with physical ex­
amination, marker determinations, and chest x-ray 
monthly for 1 year and every other month during the 
second year. CT scans are unnecessary. Follow-up in 
years 3 and 4 can be infrequent as relapse is very 
rare. Management of patients with pathologic stage 
II disease is discussed subsequently. 

The merits of RPLND versus observation can be 
summarized as follows (WILLIAMS 1998): 

1. Provides pathologic staging and more certain 
natural history. 

2. Brief adjuvant chemotherapy can be given to 
node-positive patients if desired (see Sect. 24.5.3). 

3. Less reliance on patient and physician compli-
ance during follow-up. 

4. Risk of recurrence limited to 2 years. 
5. Fewer tests required. 
6. Fewer patients will require chemotherapy (those 

who have positive nodes do not receive adjuvant 
chemotherapy). 

24.5.1 
Observation 

The driving forces for early observation studies 
in clinical stage I patients were the infertility 
resulting from RPLND (due to retrograde ejacula­
tion) and the apparent absence of therapeutic 
benefit (i.e., orchiectomy was a curative procedure or 
systemic disease occurred in the absence of retro­
peritoneal disease). The ability of cisplatin-based 
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chemotherapy to cure systemic disease directly per- 24.5.2 
mitted observation studies because the rate of cure Chemotherapy 
of low-burden disease exceeded 95% and treatment 
of relapse would not compromise survival. Relapse 
occurs in 25%-30% of patients who are observed 
(DUNPHY et al. 1988; GELS et al. 1995; READ et al. 
1992; NICOLAI and PIZZOCARO 1995). A higher like­
lihood of retroperitoneal or systemic relapse was as­
sociated with T2-4 tumors and with lymphatic or 
vascular invasion in Tl tumors. Some studies sug­
gested that a high percentage of embryonal carci­
noma and other histologic features also predicted a 
higher likelihood of relapse. However, the correla­
tion between lymphatic-vascular invasion and the 
presence of embryonal carcinoma is high, and gen­
eral agreement on histologic criteria for relapse inde­
pendent of vascular or lymphatic invasion does not 
exist. Therefore, vascular-lymphatic invasion is the 
critical pathologic predictor for relapse in tumors 
confined to the testis. The retroperitoneum is the site 
of relapse in approximately two-thirds of patients, 
the lungs in approximately one-third, and other vis­
ceral sites, much less frequently. 

Patients with clinical stage I nonseminomatous 
germ cell tumor with a Tl tumor without vascular­
lymphatic invasion and serum tumor markers that 
are normal or declining at half-life should be offered 
both surgical and observation options. If RPLND 
is chosen, it should be of the nerve-sparing type, 
thereby preserving ejaculatory capacity in the major­
ity of patients. Frequent CT scans of the abdomen are 
unnecessary once an RPLND has been performed. If 
surveillance is chosen, then a possibly unnecessary 
RPLND is avoided, limiting therapy to orchiectomy 
alone in at least 70% of the patients (Le., those who 
never relapse). The importance of patient compli­
ance cannot be overemphasized. A physical exami­
nation, chest x-ray, and determinations of AFP and 
hCG levels are required at monthly intervals in the 
first year, every other month in the second year, 
quarterly in the third year, and less frequently there­
after. An abdominal CT scan is required quarterly in 
the first year, every 4 months in the second year, and 
every 6 months beginning in the third year. Visits 
and evaluations should be made annually in the 
fifth year and thereafter. In both situations, relapses 
are extremely uncommon after 2 years and have 
only very rarely been observed after 5 years, in con­
trast to the situation with seminoma (WILLIAMS 
1998). 

There are few data regarding chemotherapy as initial 
treatment of clinical stage I disease when the risk of 
retroperitoneal disease is high. In three reports of 
patients receiving two cycles of cisplatin-based che­
motherapy, fewer than 5% relapsed and about 1 % 
died of germ cell tumor (PONT et al. 1996; NICOLAI 
and PIZZOCARO 1995; OLIVER et al. 1992; CULLEN et 
al. 1995). Although this approach avoids RPLND and 
the duration of therapy is brief, a majority of these 
patients would be exposed to the transient (e.g., 
myelosuppression), permanent (e.g., neuropathy), 
and delayed (e.g., Raynaud's phenomenon, acute 
leukemia) toxicities of chemotherapy. The data are 
not yet mature and follow-up is short; this approach 
should be considered investigational. Rarely, pa­
tients with clinical stage I disease are found to have 
persistently elevated serum concentrations of AFP or 
hCG after orchiectomy. If these markers increase 
or plateau at an elevated level after a period of 
observation (4 weeks or less), metastatic disease 
is present (DAVIS et al. 1994). This group of pa­
tients should receive initial systemic chemother­
apy because the disease is often not limited to the 
retroperitoneum. An RPLND should be done only if 
clinical studies at the conclusion of therapy demon­
strate new disease. 

24.5.3 
Stage II Disease 

Low-tumor-burden clinical stage II nonsemino­
matous germ cell tumor encompasses disease ipsilat­
eral to the primary tumor, at or below the renal 
hilum, not associated with tumor-related back pain, 
and limited to the primary lymph nodes. The pres­
ence of suprahilar or retrocrurallymphadenopathy, 
bilateral retroperitoneal nodal metastases, back 
pain, or contralateral lymph node involvement 
(even if the ipsilateral lymph nodes do not appear 
to be involved) generally implies unresectable 
disease (e.g., tumor-associated back pain) or a 
higher likelihood of metastatic disease (suprahilar 
and retrocrural adenopathy), and initial chemo­
therapy is preferred. Ipsilateral solitary lymph nodes 
smaller than 3 cm are best handled by RPLND. 
Lymph nodes between 3 and 5 cm, even if solitary, 
may be associated with more extensive disease than 
can be detected on abdominal CT scan (WILLIAMS 
1998). 
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Patients with clinical stage IIA disease should 
undergo an RPLND. Some patients will be candi­
dates for a nerve-sparing procedure and some will 
not, depending upon intraoperative findings. One 
important reason for the procedure is that 20%-
25% of patients with clinical stage II disease 
will have pathologic stage I tumors. The role of 
newer radiographic staging procedures (e.g., 
positron emission tomography) in this situation is 
not clear. 

Many patients in clinical stage lIB and all stage IIC 
patients should be treated with chemotherapy with 
or without postchemotherapy surgery, as will be de­
scribed subsequently. An occasional patient with 
small-volume lIB disease can undergo tumor resec­
tion, but most patients in these groups will have tu­
mor that is difficult to resect completely and have a 
high likelihood of ultimately needing chemotherapy 
anyway. 

A special situation is that in which the patient 
has normal radiographic studies but persistently el­
evated AFP or HCG after orchiectomy. Recent stud­
ies suggest that most patients with persistent AFP 
elevation in this situation have a high risk of relapse 
after RPLND and thus should be treated with chemo­
therapy rather than surgery (PIZZOCARO et al. 1984a; 
SKINNER and SCARDINO 1980). The optimum man­
agement of patients with persistent HCG elevation is 
not clear and either chemotherapy or RPLND may 
be considered. In one series, 24 patients underwent 
RPLND, seven had positive nodes, and six ultimately 
required chemotherapy (HARTLAPP et al. 1987; 
PIZZOCARO et al. 1984b). 

Patients with positive nodes that have been com­
pletely resected and whose markers are normal after 
surgery may be observed or treated with adjuvant 
chemotherapy. Several clinical trials have shown that 
two courses of chemotherapy will nearly always pre­
vent relapse. However, patients can also be observed 
after chemotherapy and those destined to be cured 
by surgery with "unnecessary" chemotherapy; those 
destined to suffer recurrence can be treated with 
three to four courses of chemotherapy when they 
have small volume tumor and a very high chemo­
therapy cure rate. Risk of recurrence ranges from 
30% to 60% depending upon the size and number of 
involved nodes and extranodal extension. In compli­
ant patients, these two approaches are equivalent 
and cure 98%-99% of patients. Patients receiving 
adjuvant chemotherapy have a very low risk of re­
currence and need to be followed relatively infre­
quently. Observed patients should undergo physical 
examination, marker determinations, and chest x-
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ray monthly for 1 year and every other month in the 
second year. 

Adjuvant chemotherapy remains a strong consid­
eration in patients when six nodes or more are 
involved, any node is larger than 2 cm, or there 
is extranodal extension. In the late 1970s, treat­
ment programs based on cisplatin, vinblastine, and 
bleomycin were given as adjuvant therapy following 
RPLND, and nearly 100% of patients survived re­
lapse free. Considerable treatment-related morbidity 
was associated with these regimens, prompting ef­
forts to reduce toxicity. Two cycles of cisplatin-based 
chemotherapy are nearly always effective in prevent­
ing relapse. A randomized trial showed that observa­
tion with standard treatment at relapse and two 
cycles of adjuvant chemotherapy yielded equivalent 
survival rates. Etoposide has replaced vinblastine in 
adjuvant regimens. A recent study suggests that 
etoposide plus cisplatin alone is adequate, and that 
bleomycin is unnecessary as part of adjuvant therapy 
(MOTZER et al. 1995). 

24.5.4 
Stage III Disease 

Approximately 70%-80% of patients with metastatic 
disease should be cured with chemotherapy with 
or without postchemotherapy surgery. More recent 
germ cell tumor clinical trials have divided patients 
into those most likely to achieve complete response 
(good risk) and those not likely to achieve a com­
plete response (poor risk) (MOTZER et al. 1992c). In 
good-risk patients, the trial design attempted to 
reduce toxicity but maintain efficacy; in poor-risk 
patients, efficacy was a priority over toxicity. Unfor­
tunately, until recently there has not been a generally 
agreed upon system that assigned patients to one 
group or the other. However, a consensus group re­
cently reviewed data on more that 3500 patients and 
developed a prognostic factor system that is rela­
tively simple and accurately assesses prognosis 
(Table 24.1). This system requires easily obtainable 
clinical data. It was highly reliable when validated in 
a test series (KAYE et al. 1995) and is being used in 
the ongoing international trial of high-dose chemo­
therapy with stem cell rescue in poor-prognosis 
patients. 

Good-risk patients account for 70%-80% of the 
patient population and about 90% of them will sur­
vive. Patients with very small volume disease fare 
even better. Recent trials have attempted to reduce 
cost and toxicity of treatment. Results can be sum-
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Table 24.1. Prognostic factor system for assessment of prog­
nosis in patients with germ cell tumors 

Good prognosis: 
Nonseminoma 

Seminoma 

Testis/retroperitoneal primary and 
Good markers* 
No nonpulmonary visceral metastases 
Any primary and 
Any markers and 
No nonpulmonary visceral metastases 

Intermediate prognosis: 
Nonseminoma Testis/retroperitoneal primary and 

Intermediate markers* and 
No nonpulmonary visceral metastases 

Seminoma Any primary and 
Any markers and 

Poor prognosis: 
Nonseminoma 

Nonpulmonary visceral metastases 
present 

Mediastinal primary site or 
Testis/retroperitoneal primary with 

either: 
Nonpulmonary visceral metastases 

or 
Poor markers* 

*Good markers: AFP < 1000 and 
HCG < 5000IU/l and 

*Intermediate 
markers: 

~Poor markers: 

LDH < 1.5 x normal 
AFP 1000-10 000 or 
HCG 5000-50000IU/I or 
LDH 1.5-10 x normal 
AFP > 10 000 or 
HCG> 50 000 IU/I or 
LDH > 10 x normal 

marized as follows for regimens shown in Table 
24.2. 

1. Three courses of cisplatin, etoposide, and 
bleomycin (BEP) or four courses of etoposide and 
cisplatin (EP) are the standard of care. 

2. If only three courses of chemotherapy are to be 
given, deletion of bleomycin significantly worsens 
therapeutic results. 

3. Two large randomized trials have shown that 
the substitution of carboplatin for cisplatin is as­
sociated a higher risk of relapse and a worsened 
outcome. 

Poor-risk patients fortunately comprise a minor­
ity of patients with germ cell tumors that require 
chemotherapy. Only about 50% will survive. At this 
time, there is no regimen that has been found to be 
therapeutically superior to four courses of standard 
dose BEP. A recent intergroup study compared 
BEP with cisplatin, ifosfamide, and etoposide (VIP) 
(NICHOLS et al. 1992). There were no therapeutic 
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Table 24.2. Commonly used chemotherapy regimens for 
metastatic germ cell tumors 

Previously untreated - good risk 
Etoposide 100mg/m' intravenously (IV) daily x 5d 
Cisplatin 20 mg/m' IV daily x 5 d 

Four cycles administered at 21-d intervals 
Etoposide 100mg/m' IV daily x 5d 

Cisplatin 20mg/m' IV daily x 5d 
Bleomycin 30 units IV weekly on d 2, 9, 16 

Three cycles administered at 21-d intervals 

Previously untreated - poor risk 
Etoposide 100mg/m' IV daily x 5d 
Cisplatin 20 mg/m' IV daily x 5 d 
Bleomycin 30 units IV weekly on d 2, 9, 16 

Four cycles administered at 21-d intervals 

Previously treated - first-line salvage therapy 
Ifosfamide 1.2 g/m' IV daily x 5 d 
Mesna 400 mg/m' IV every 8 h x 5 d 
Cisplatin 20 mg/m' IV daily x 5 d 

plus either 
Vinblastine 0.11 mg/kg IV 1 and 2 

or 
Etoposide 75 mg/m' IV daily x 5 d 

differences and the VIP regimen had more toxic­
ity. The current ongoing international randomized 
trial in poor-prognosis patients is comparing 
four courses of BEP with a regimen comprising two 
courses of BEP followed by two courses of very 
high dose therapy with hematopoietic progenitor 
support. 

24.5.5 
Salvage Therapy and Autologous 
Transplantation 

Patients who do not achieve a complete response 
or who relapse from complete response have a less 
favorable prognosis but some are still potentially 
curable. For patients treated with conventional 
dose therapy, the regimen of choice is ifosfamide, 
vinblastine, and cisplatin (VeIP), assuming first-line 
therapy was EP or BEP. Four courses should be 
given. As first-line salvage therapy, this regimen 
will induce complete remissions in 40%-50% of pa­
tients (HARSTRICK et al. 1991; EINHORN et al. 1996; 
MOTZER et al. 1992b). About one-third will relapse 
and only about 25% of patients will be long-term 
survivors. Patients with seminoma and those who 
have a complete response to initial therapy fare bet­
ter. This regimen in the salvage setting is consider-
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ably more toxic than BEP; severe neutropenia and 
thrombocytopenia are common. A hematopoietic 
growth factor should be administered prophylacti­
cally. Nephrotoxicity will occur occasionally. Mesna 
will almost always abrogate urothelial toxicity. 

Several studies have shown that as third-line 
therapy, high-dose chemotherapy will induce du­
rable complete remissions in about 10%-20% of pa­
tients (LINKESCH et al. 1992; BEYER et al. 1995). The 
most common chemotherapy is two courses of high­
dose carboplatin and etoposide with or without cy­
clophosphamide or ifosfamide, each course being 
followed with hematopoietic progenitor support. 
Because of this activity in heavily pretreated patients, 
high-dose chemotherapy is being used earlier in the 
course of the disease. Some centers will give one 
course ofVeIP followed by two courses of high-dose 
therapy with rescue as the initial salvage chemo­
therapy regimen. In a nonrandom trial about 40% of 
patients were long survivors (MOTZER et al. 1992b). 
However, this patient population was more favorable 
and it is not clear whether, as second-line treatment, 
high-dose chemotherapy is superior to four courses 
of standard dose VeIP; either approach is reasonable 
for most patients. 

Patients with extragonadal primaries rarely if ever 
have durable complete remissions in response to any 
form of salvage therapy (either VeIP or high-dose 
therapy) and are candidates for phase II clinical tri­
als. Patients who are overtly cisplatin refractory 
(progressive disease within 4 weeks of the last dose 
of cisplatin) should not be treated with VeIP and 
have less than a 5% chance of attaining a durable 
complete remission with high-dose therapy. 

24.5.6 
Postchemotherapy Surgery 

After serum tumor markers have normalized, 
postchemotherapy surgery remains an integral part 
of management for patients in whom a residual mass 
is indicated to be present by radiographic staging 
or clinical examination (DONOHUE et al. 1987). Ap­
proximately 45% of resected residual masses will 
contain fibrosis-necrosis and a similar number will 
contain immature or mature teratoma. About 10% 
will harbor residual carcinoma. Two additional 
cycles of chemotherapy should be given if viable 
malignant tumor is detected. All other patients have 
a low risk of relapse and do not require postoperative 
therapy. However, unresected postchemotherapy 
teratoma may progress over time and interfere with 
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organ function. Also, there is presumptive evidence 
that later malignant degeneration may occur. All re­
sidual masses at all sites should be resected. Most 
investigators define a residual retroperitoneal mass 
as persistent lymph nodes larger than 1 cm. How­
ever, patients whose primary tumors do not contain 
teratoma and who have at least a 90% regression of 
metastases do not need surgery. The occasional pa­
tient who has not undergone orchiectomy prior to 
chemotherapy should undergo this procedure after 
treatment as the testis may be a drug sanctuary. 

Residual masses should be considered for resec­
tion only in patients whose serum tumor markers 
have completely normalized, except for patients with 
a solitary resectable residual site of metastasis (usu­
ally in the retroperitoneum) (FOSSA et al. 1992). All 
postchemotherapy surgery should be done by physi­
cians with substantial expertise in the management 
of germ cell tumors. Similar surgical selection factors 
should be used for patients who have received sal­
vage therapy and those with extragonadal tumors. 

An area of controversy concerns patients with 
seminoma who have been treated with chemo­
therapy and have a residual mass; such residual 
masses are a common finding, particularly in those 
with very bulky disease. The residual mass is ordi­
narily densely fibrotic and adherent to adjacent 
structures. These patients are very unlikely to have 
residual teratoma, a major indication for surgery. It 
is very clear that those patients with residual masses 
less than 3 cm in diameter have a very low likelihood 
of having persistent seminoma. Data for those with 
larger masses are controversial. Some investigators 
favor surgical resection, while others favor observa­
tion. Radiotherapy to residual masses does not ap­
pear to affect outcome. 

24.5.7 
Late Effects 

An important consideration in these patients with 
high potential for cure is late effects of treatment. 
There have been anecdotal reports suggesting that 
cisplatin-based chemotherapy may be associated 
with an increased risk of cardiovascular disease. A 
recent study investigated the likelihood of these 
events in patients entered several years previously 
on a study that investigated therapeutic alternatives 
and outcome in early-stage tumors other than 
seminoma (GIETEMA et al. 1992). This study regis­
tered and observed patients with pathologic stage I 
tumors; some ultimately relapsed and required che-
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motherapy. Patients with stage II tumors randomly 
received either two courses of adjuvant chemo­
therapy or were observed. Relapsing patients re­
ceived four courses of therapy. Thus, a prospectively 
defined patient population received either no che­
motherapy or two or four courses of treatment. No 
differences were seen in the incidence of the develop­
ment of cardiovascular disease or hypertension. The 
differences noted were in the frequencies of distal 
extremity paresthesias and Raynaud's phenomenon, 
primarily due to cisplatin, which were more likely 
to be present in patients who received longer 
chemotherapy. 

Another concern is the discovery that etoposide is 
associated with the late development of a distinctive 
type of leukemia or myelodysplastic syndrome 
(BAJORIN et al.1993; NICHOLS et al. 1992; PEDERSEN­
BJERGAARD et al. 1991). This event appears to be 
dose related and is very rare in patients who receive 
less than a total dose of etoposide of 2000 mg/m2• 

Among testis cancer patients this total dose is ex­
ceeded only in those who fail to enter durable com­
plete remission with initial therapy. 

The impact of chemotherapy on fertility is 
less than originally thought, but it is likely that 
at least some patients will have long-standing 
chemotherapy-induced oligospermia or azoos­
permia (STEPHENSON et al. 1995). However, many, if 
not most, will resume normal or nearly normal sper­
matogenesis and a significant number have fathered 
children. 
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25.1 
Introduction 

The progress in imaging modalities and in the avail­
able treatment options in recent decades has ren­
dered, stage I testicular cancer, the most frequent 
malignancy in the young male population, highly 
curable. Seventy percent of seminomas and 50% of 
nonseminoma testicular tumors are diagnosed as 
stage 1 disease (BOSL and MOTZER 1997; FOSSA and 
HORWICH 1989). High inguinal orchiectomy has 
been the standard initial diagnostic and treatment 
approach for a patient with a suspected testicular 
tumor. In the past, even patients with no clinical 
signs of cancer dissemination were additionally sub­
jected to adjuvant retroperitoneal lymph node dis­
section (RPLND) or locoregional radiotherapy. 
There were certainly reasons justifying this 
cautious approach. Patients with stage I testicular 
cancer, a highly aggressive disease, had a good prog-
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nosis, but due to the insufficient accuracy of clinical 
staging and a low probability of curing patients with 
relapsed disease, survival rates were usually propor­
tional to the incidence of relapse and ranged at that 
time from 70% to 90% (CARTER 1983; MAIER and 
SULAK 1973; WHITMORE 1979; PECKHAM and 
McELWAIN 1974). Although not proven by random­
ized trials, some authors believed that a combined 
approach, which often included chemotherapy, gave 
a decrease in relapse rate and a higher overall sur­
vival. 

25.2 
Is Adjuvant Treatment Necessary? 

The introduction of modern imaging modalities and 
cisplatin-based chemotherapy substantially im­
proved the likelihood of cure of patients with a 
relapse, resulting in a further increase in overall sur­
vival. Elective treatment of the retroperitoneal area 
with radiotherapy or surgery, in combination with 
cisplatin-based chemotherapy offers a real prospect 
of cure for primary stage I and relapsed (20%-
30%) testicular cancer patients. The technical pro­
gress in the surgical treatment of nonseminomas, 
orchiectomy, and RPLND resulted in a decrease in 
the incidence of surgical complications but did not 
significantly influence the prognosis (RICHIE 1990; 
BOSL et al. 1997; SMALL and TORTI 1995; FOSTER and 
DONOHUE 1992; WILLIAMS et al. 1987; NICHOLS et al. 
1992; McLEOD et al. 1991). Despite this progress, in 
11 %-23% of these surgical procedures considerable 
morbidity has been reported (DONOHUE 1987). Fif­
teen percent of the operated patients have ejacula­
tory impotence (DONOHUE et al. 1993a, b). Ten to 
25% will relapse and will have to receive additional 
salvage chemotherapy (McLEOD et al. 1991; KLEPP et 
al. 1990). 

The technical progress in radiotherapeutic treat­
ment of seminomas, with reduction of dose and 
fields, resulted in a significantly decreased incidence 
of relapse. This is expected to decrease the incidence 
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of radiotherapy-related late side-effects (FOSSA et al. 
1989; HAMILTON et al. 1986; DOSMANN et al. 1993; 
HANKS et al. 1992; VAN LEEUWEN et al. 1993). 

As a third possible adjuvant method, cisplatin­
based chemotherapy has been successfully used 
in the treatment of both seminomas and 
nonseminomas. The high response rate of this sys­
temic treatment has been considered to justify its use 
despite the substantial toxicity (CULLEN et al. 1996; 
STUART et al. 1990; DIECKMANN et al. 1996). 
Myelosuppression, infertility, reduced lung function, 
and sporadic drug toxicity-related deaths are pos­
sible severe toxicities. Although the incidence of 
recurrence after cisplatin-based chemotherapy in 
stage I testicular cancer is low (3%-6%), relapse can 
be fatal because of the lack of an equally effective 
second-line treatment (CULLEN et al. 1996; PONT et 
al. 1996; MADEJ and PAWINSKI 1991a, b). In the 
opinion of some authors, the latter makes adjuvant 
chemotherapy unsuitable in this population of pa­
tients with a small risk of recurrence (RORTH 1992; 
PONT et al. 1990; CULLEN and JAMES 1996). 

To summarize, patients undergoing orchiectomy 
for stage I testicular cancer have a very high prob­
ability oflong-Iasting disease-free survival, irrespec­
tive of the adjuvant treatment applied. This raises the 
question of whether the application of an additional 
harmful and costly approach after orchiectomy is 
justifiable. 

25.3 
Surveillance 

Most important is the fact that 70% of stage I 
patients treated with any form of adjuvant therapy 
undergo an unnecessary additional, harmful, and 
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costly treatment (McLEOD et al. 1991). Based on 
these data, Peckham proposed a new strategy of sur­
veillance with screening by means of computed 
tomography (CT) scanning and tumor marker tests 
[human chorionic gonadotropin (HCG) and (X-feto­
protein (AFP) during close follow-up and treatment 
with chemotherapy in the event of a relapse 
(PECKHAM et al. 1982). Due to the introduction of 
this procedure, most patients do not need adjuvant 
treatment, while a minority, in whom a relapse will 
be detected at an early stage, can be adequately 
treated with chemotherapy. 

Nonseminoma appeared to be the best model for 
the implementation of this surveillance policy. The 
availability of reliable tumor markers facilitates the 
detection of an early relapse. Most recurrences are 
diagnosed in the first year, thus limiting the period 
during which intensive surveillance is required. The 
extreme chemosensitivity of this cancer guarantees 
a high probability of cure even after a relapse. Only a 
minority of patients will have a second relapse after 
chemotherapy and less than 10% need additional 
surgery (BOKEMEYER et al. 1996). The results of sev­
eral nonrandomized studies confirm the efficacy of 
this approach (Table 25.1). 

Thirty percent of patients who have no detectable 
metastatic disease after orchiectomy still harbor 
micrometastases. This 30% could be an underesti­
mate, according to KLEPP et al. (1990). In their study, 
279 patients with clinical stage I disease underwent 
postorchiectomy retroperitoneal lymphadenectomy. 
Seventy-five patients (27%) had pathological stage 2 
disease and 30 (11 %) additional patients with no 
apparent metastases at operation relapsed within the 
median follow-up time of 50 months. These authors 
concluded that at least 37.6% of the clinical stage I 
population have subclinical metastatic disease at the 

Table 25.1. Relapse rate in various surveillance trials in stage I testicular nonseminomas 

Reference Number of patients Median follow-up (months) Relapse rate (%) Survival (%) 

HOSKIN et al. (1986) 126 42 28 99 
GELDERMAN et al. (1987) 54 29 20 98 
SWANSON et al. (1987) 82 Unknown 29 99 
PIZZOCARO et al. (1987) 85 42 27 99 
FREEDMAN et al. (1987) 259 30 32 98 
SOGANI and FAIR (1988) 102 40 25 97 
RAGHAVAN et al. (1988) 46 40 28 96 
RORTH et al. (1991) 79 64 30 98 
READ et al. (1992) 396 60 27 98 
STURGEON et al. (1992) 105 60 35 99 
VAN OOSTEROM et al. (1998) 139 87 27 99 

Total 1473 4-10 years 29 98 
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time of orchiectomy (KLEPP et al. 1990). Although 
similar data were reported by DONOHUE et al. 
(1993b), Klepp's results have not been confirmed by 
the clinical practice of other investigators. In the 
combined analysis of 11 studies including almost 
1500 patients with nonseminoma clinical stage I dis­
ease and at least 4 years' follow-up, the median inci­
dence of relapse was 29%. Tumor-related mortality 
was 2% (Table 25.1). The discrepancy between 
pathological staging (DONOHUE et al. 1993b; KLEPP 
et al. 1990) and the observed relapse rate in the pub­
lished surveillance studies (Table 25.1) (CULLEN and 
JAMES 1996; PIZZOCARO et al. 1995) could be 
explained either by inadequate staging in Klepp's 
patients or by a too short follow-up in several of the 
clinical reports or simply by a statistical chance. 

Despite earlier suggestions to the contrary, sur­
veillance in nonseminomas did not prove to be more 
expensive than traditional adjuvant treatment 
(BANIEL et al. 1996). However, some authors stress 
that surveillance can be troublesome for both the 
patient and the medical staff. According to early 
reports, some patients find the process of surveil­
lance stressful. Frequent examinations remind pa­
tients of their cancer history and of their continuing 
risk of relapse (MOYNIHAN 1987). Although recent 
psychometric investigations have shown that doc­
tors tend to overestimate the degree of psychological 
distress in patients on the surveillance program 
(FOSSA et al. 1996b), insufficient patient compliance 
can become the reason for advanced recurrent dis­
ease at the time of detection. This lack of compliance 
can become a reason for bulky relapse with possible 
development of drug-resistant clones and subse­
quent fatal outcome (FOSSA et al. 1996b; HOWARD et 
al. 1995). A patient should therefore only be admit­
ted into a surveillance program if he agrees to the 
regular follow-up visits. 

25.4 
Prognostic Factors 

One of the most important advantages of a surveil­
lance program is the "ex juvantibus" identification of 
the 70% of patients who do not need any other treat­
ment after orchiectomy. Since this is only a theoreti­
cal estimation, the most important challenge for this 
policy is to discover early screening tests for patients 
with a high risk of relapse. Research has recently 
been focused on two endpoints: (1) to identify early 
prognostic factors predictive for present disease dis­
semination; and (2) to increase the sensitivity and 

specificity of the imaging methods that can allow 
early noninvasive detection of low-volume meta­
static disease. 

Several retrospective studies have identified histo­
logical evidence of vascular or lymphatic invasion in 
the primary tumor as a predictor of either relapse or 
occult nodal involvement in patients with clinical 
stage I disease (CS1) (KLEPP et al. 1990; HOSKIN et al. 
1986; MEAD et al. 1992; JACOBSEN et al. 1990). The 
Testicular Intergroup Study observed venous or 
lymphatic invasion in 24% and 9% of CS 1 specimens, 
respectively. Relapse was seen in 6% of patients who 
demonstrated no vascular invasion and in 19% of 
those with vascular invasion (SESTERHENN et al. 
1992). The presence of embryonal carcinoma ele­
ments was reported to be the second most important 
prognostic factor in early stage nonseminoma dis­
ease (SESTERHENN et al. 1992; WISHNOW et al. 1989). 
One of the largest Medical Research Council (MRC ) 
trials of surveillance in 259 patients resulted in a 
prognostic model based on the following param­
eters: (1) tumor vascular invasion, (2) presence of 
embryonal cell carcinoma, and (3) absence of yolk 
sac tumor. The presence of these parameters identi­
fies a high-risk group of stage I patients with 
approximately 50% chance of recurrence (FREED­
MAN et al. 1987). The following prospective study 
validated this prognostic index and allowed the iden­
tification of patients for whom adjuvant chemo­
therapy had been offered (READ et al. 1992). In a 
recently updated prospective European Organiza­
tion for Research and Treatment of Cancer (EORTC) 
trial, tumor specimens of 137 patients at surveillance 
were reassessed by one review pathologist. Out of 16 
variables analyzed, invasion of tunica albuginea and 
the presence of hemorrhage within the tumor were 
the only important risk factors reported (VAN 
OOSTEROM 1998). Other proposed prognostic factors 
were: (1) absence of AFP before orchiectomy (KLEPP 
et al. 1990; WISHNOW et al. 1989), (2) high T stage 
(HOSKIN et al. 1986), and (3) recently discovered 
tumor proliferative activity measured by a high level 
ofMIB-l antibody (ALBERS et al. 1997). 

Computed tomography and magnetic resonance 
imaging (MRI) are not able to differentiate between 
malignant and nonmalignant tissue. Positron emis­
sion tomography (PET), a new imaging technique 
based on quantification of glucose uptake in tumors 
and normal tissue, can help to identify tumor and 
differentiate it from the normal tissue (STRAUSS and 
CONTI 1991). Early results of studies confirmed a 
superior positive predictive value and accuracy of 
PET as compared to CT in the diagnosis of testicular 
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cancer. However, PET scan was not able to detect 
micrometastases and thus at this preliminary level 
of investigation does not represent an alternative to 
a surgical diagnostic approach, if one believes that 
such an approach is indeed necessary (BENDER et al. 
1997; NUUTINEN et al. 1997). 

25.5 
Risk-Related Surveillance Policy 

Risk-related surveillance policy (RRSP) is a 
multimodal treatment strategy based on inclusion of 
all stage I testicular cancer patients in the surveil­
lance program, except those with a high risk of 
relapse. The latter patients should be treated with 
adjuvant chemotherapy. The experience of several 
centers has validated this new treatment approach. 
In the MRC adjuvant chemotherapy study two cycles 
of BEP chemotherapy were given to high-risk stage I 
nonseminoma testicular cancer patients. High-risk 
patients were identified by the use of the study's own 
prognostic model (FREEDMAN et al. 1987). Two of 
114 patients relapsed and one died with chemo­
therapy-resistant tumor. The median follow-up time 
was 4 years (CULLEN et al. 1996). In a similar series of 
the Warsaw Group, 70 patients with vascular inva­
sion or advanced local T stage were treated with two 
or three cycles of adjuvant BEP or PVB chemo­
therapy. Seventy-two other, low-risk patients were 
only kept under surveillance. In the treatment and 
the surveillance arm, similar relapse rates were 
noted, at 7% and 5%, respectively. After a median 
follow-up time of 5 years, an overall survival of99% 
was reported (P ALUCHOWSKA et al. 1995). PONT et al. 
(1996) selected 29 patients for adjuvant chemo­
therapy on the basis of presence of venous invasion. 
The median follow-up was 79 months. Two of the 
29 patients relapsed and one tumor-related death 
was reported. OLIVER et al. (1992) entered 22 
patients into their pilot study of adjuvant chemo­
therapy. In patients in whom a maximum of only two 
MRC risk factors (recurrence risk <25%) were 
present, the authors observed only a single relapse 
(OLIVER et al. 1992). STUDER et al. (1993) selected 43 
patients for adjuvant treatment based on the pres­
ence of vascular invasion, stage pT > 1, and the pres­
ence of embryonal cancer in the primary tumor 
specimen. One relapse occurred in this study and the 
patient was cured by second-line chemotherapy 
treatment. 

The value of RRSP needs further confirmation in 
randomized trials; however, the results of the men-
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tioned studies suggest that with RRSP or adjuvant 
chemotherapy, similarly high rates of cure in stage I 
nonseminoma can be obtained. The overall recur­
rence rate of < 10% in RRSP is comparable with the 
best results of adjuvant chemotherapy or RPLND 
alone, while the risk of treatment side-effects is 
restricted only to the small group of patients at high 
risk of relapse or with a subsequent relapse. In RRSP, 
cisplatin-based therapy remains the adjuvant 
therapy of choice because of its high response rate in 
relapsed disease. 

25.6 
Surveillance as a Management Option 
for Seminoma 

Radiotherapy has been considered the standard 
adjuvant treatment of early stage seminomas for the 
last 30 years. The exceptional radiosensitivity of the 
tumor results in universally high cure rate, relatively 
low costs, and acceptable acute treatment toxicity 
(DOSMANN et al. 1993; HANKS et al. 1992). The 
relapses observed in 2%-9% of patients, however, 
are almost always systemic, and a 1 %-2% disease­
related death rate has been noted (FOSSA et al. 1989, 
1996a; HANKS et al. 1992; CULLEN and JAMES 1996). 
The list of reported side-effects include: (1) common 
nausea, (2) peptic ulcers, and (3) oligospermia; long­
term sequelae in this relatively young population in­
cluded the increased risk of carcinogenesis (HANKS 
et al. 1992; VAN LEEUWEN et al. 1993; SCHOVER et al. 
1986). After several preliminary reports, this was 
confirmed in a large epidemiological study, where 
this type of radiotherapy was found to be associated 
with an excess incidence of cancers of the stomach, 
bladder, and pancreas (CHOW et al. 1997). 

Since the 1970s seminomas have also been proved 
to be sensitive to chemotherapy (HORWICH and 
DEARNALEY 1992; MOTZER et al. 1988; PAWINSKI et 
al. 1992). However, in the treatment of patients with 
no parent tumor, only a low toxic regimen can be 
accepted as a good alternative for radiotherapy. 
Carboplatin, introduced by OLIVER et al. in 1990, 
seems a new option for adjuvant treatment for 
stage I seminoma. In 300 patients treated in several 
pilot studies with one or two courses of adjuvant 
carboplatin only four relapses were seen 
(DIECKMANN et al. 1996; OLIVER et al. 1996; 
KRATZIK et al. 1993). A single outpatient visit for a 
short infusion of the drug, with low immediate and 
apparently no late toxicity, makes carboplatin a very 
attractive alternative to radiotherapy. The results of 
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a phase III study (radiotherapy vs single cycle 
carboplatin) will be available soon (CULLEN and 
JAMES 1996). 

The relapse rate of early stage seminomas is lower 
than in nonseminoma (NS) patients, in whom the 
surveillance programs have already proved to be 
effective. Review of the literature shows that as many 
as 83% stage I seminoma patients do not need addi­
tional treatment after orchiectomy (Table 25.2). 
Moreover, the predominant pattern of relapse after 
surveillance is within para-aortic lymph nodes. Sub­
sequent salvage local or systemic therapy results in 
cause-specific survival rates identical to those 
obtained with conventional radiotherapy (WARDE et 
al. 1995; HORWICH et al. 1992; VON DER MAASE et al. 
1993). In a Canadian study based on 364 patients 
treated with adjuvant radiotherapy or managed by 
surveillance, 6% and 16% of patients relapsed, 
respectively. Overall cause-specific survival rate for 
all patients was 99.7% (WARDE et al. 1995). In 103 
patients of the Royal Marsden Hospital study, no 
patient died within a median follow-up of 62 months 
(HORWICH et al. 1992). Similar results were reported 
by other authors (MADEJ and PAWINSKI 1991a; VON 
DER MAASE et al. 1993; ALLHOFF et al. 1991). 

Surveillance in seminoma is, however, a less con­
venient treatment policy than in nonseminoma. In 
spite of a higher relapse rate in nonseminoma, 80% 
of the recurrences appear in the first 12 months after 
orchiectomy, while the same relapse rate in 
seminomas can be detected only after 3-4 years 
(READ et al. 1992; WARDE et al. 1995; VON DER 
MAASE et al. 1993; RORTH et al. 1991). This, together 
with the lack of a sensitive and specific serum marker 
to facilitate early relapse detection, necessitate a 
longer and close follow-up program, which gener­
ates more medical and patient attention than after 
adjuvant treatment. In a recent study by SHARDA et 
al.(1996), surveillance was also reported to be signifi­
cantly more expensive than adjuvant radiotherapy. 
This calculation was largely dependent on the design 
of the follow-up program. The maximum cost differ-

ence between the two treatment arms occurs at 5 
years with the cost equivalence point at 2.5 years 
following orchiectomy. The main criticism of this 
study is that the risk of radiation-induced 
carcinogenesis or inhibition of spermatogenesis was 
not included in the model (SHARDA et al. 1996). 

Since identification of a risk group within an 
almost nonrelapsing population of irradiated pa­
tients is very difficult, the lack of reliable prognostic 
factors becomes an important weakness of the sur­
veillance policy in seminomas. Among the few pro­
posed, and not yet validated factors are tumor type 
(anaplastic), tumor size (>6cm) (VON DER MAASE et 
al. 1993), vascular invasion (HORWICH et al. 1992), 
and patient age (WARDE et al. 1995). The only known 
data on risk-related treatment policy in seminomas 
were reported by the Warsaw group. Vascular inva­
sion, tumor type (anaplastic vs typical), and >T1 
stage were considered as risk factors. Eighty-six pa­
tients at risk for recurrence received two adjuvant 
cycles of BE PIP VB, while 74 other patients were kept 
under surveillance. In this study only ten relapses 
were observed (6%): one (1 %) after chemotherapy 
and nine (12%) under surveillance. The median fol­
low-up was 44 months with a range of 1-120 months. 
In nine patients the relapse was locoregional and in 
one patient concomitant lung metastases were ob­
served. The only disease-related death in the surveil­
lance group was reported for a patient with a 
concomitant hepatic cirrhosis, for whom the admin­
istration of the full-dose salvage systemic treatment 
was contraindicated (MADEJ et al., unpublished 
work). 

The above results suggest that RRSP may become 
the third management option in the treatment of 
seminoma. Moreover, further decrease in the relapse 
rate should be possible, provided by a successful 
application of more efficient prognostic models. 
Again, however, the possible advantage of this new 
management policy over any other method dis­
cussed above needs confirmation in randomized 
trials. 

Table 25.2. Relapse rate in various surveillance trials in stage I testicular seminomas 

Reference Number of patients Median follow-up (months) Relapse rate (%) Survival (%) 

ALLHOFF et al. (1991) 33 48 11 100 
HORWICH et al. (1992) 103 62 16 100 
VON DER MAASE (1993) 261 48 19 98 
WARDE et al. (1995) 172 60 16 98 

Total 569 4-10 years 17 99 
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25.7 
Ethical Issues in Surveillance 

The decision to give adjuvant therapy in the treat­
ment programs was usually based on the risk of 
recurrence, since tumor relapse was inevitably asso­
ciated with a worsening of prognosis. Due to the 
important progress in treatment options, the relapse 
itself is no longer a real threat to survival for patients 
with early stage testicular cancer. Regarding both 
seminomas and nonseminomas, only a few patients 
died in the entire group of2000 investigated patients. 
The most often reported cause of death was resis­
tance of the tumor to chemotherapy. This defini­
tively changes the future scope on treatment 
strategy. The surveillance policy is focused on two 
main objectives: (1) to identify relapsing patients at 
the earliest possible level of tumor development; and 
(2) to save all active treatment modalities until they 
become necessary. However, these endpoints need 
professional organization of a follow-up program 
in which patient compliance and close cooperation 
with the general practitioner are mandatory. None of 
the discussed treatment methods can guarantee 
100% curability, since patients can suffer or die 
because of either treatment toxicity or refractory 
relapsed disease. Thus the option of adjuvant 
treatment for all stage I testicular cancer patients 
may not be accepted by everyone. Given that it is 
impossible to weigh any individual, cancer- or treat­
ment-related death against the quality of life of 
others, and since patient compliance is a crucial 
determinant for successful outcome, the final deci­
sion as to the most acceptable price for the patient's 
cure should in large part be made by the patient 
himself. An important role of the physician in this 
optional treatment program is to provide the patient 
with complete and understandable information on 
the treatment methods and possible threats, stress­
ing at the same time the necessity of his close 
compliance. 

25.8 
Conclusions 

Surveillance policy in the management of stage I 
germ cell tumors is becoming an important alterna­
tive to the standard local and systemic adjuvant 
programs. In the treatment of nonseminomas, sur­
veillance policy is attractive for patients with a low 
risk of relapse, saving unnecessary harmful medica­
tion for the majority of these patients. For stage I 
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seminomas, risk-related surveillance policy may be­
come (together with the classical radiotherapy and 
low toxicity chemotherapy) the third treatment op­
tion, however, definitive confirmation of its role 
needs final validation in randomized trials. 

Since 100% curability is the main objective of sur­
veillance policy, a professionally designed, optimal 
follow-up program that is able to assure full patient 
compliance is mandatory. Investigations with 
respect to this optimal program are being defined in 
current trials and their results are awaited. 
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26.1 
Introduction 

Testicular cancer usually occurs in young men, many 
of whom have not yet established a family at the time 
at which the diagnosis of cancer is made. Most of 
the tumors are germ cell tumors, which are highly 
curable with surgery, radiotherapy, chemotherapy, 
or multimodality treatment. The primary goal for 
urologists, radiotherapists, and medical oncologists 
is, of course, to cure the patient. Despite the obvious 
stress to the patient caused by the news of a diagnosis 
of testicular cancer, one must take time to discuss the 
fertility issues with the patient. Unlike Hodgkin's 
disease, which also affects young men of reproduc­
tive age and is highly curable, testicular cancer in­
volves an organ intrinsically linked with fertility, 
sexuality, and self-image (see Chap. 36). RIEKER et 
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al. (1990) showed that there were different fertility­
related behaviors in these patients. Young childless 
patients without a stable relationship were more in­
terested in sperm banking, while men who also lost 
their ejaculatory function after treatment had the 
greatest risk of continued distress regarding infertil­
ity. RIEKER et al. showed that adjustment to infertil­
ity is a complex process that begins at diagnosis and 
extends long after treatment has been completed. 

26.2 
Pretreatment Fertility 

Most authors agree that the fertility potential of pa­
tients with testicular cancer is already diminished at 
the time of diagnosis. Although there are some meth-
0dological problems in assessing the fertility poten­
tial at the time of diagnosis, 15%-50% of all patients 
will have oligoasthenospermia (FOSTER et al. 1994; 
PRESTI et al. 1993). Stress related to the diagnosis 
of carcinoma may be one influencing factor, but 
other organic mechanisms are probably of greater 
importance. 

26.2.1 
Sperm Abnormalities Before Treatment 

The most obvious changes in sperm characteristics 
are a decreased concentration and impaired motility. 
The literature data are summarized in Table 26.1. 
These changes do not seem to be permanent in all 
patients since recovery of sperm parameters has 
been described (CARROLL et al. 1987; FOSSA et al. 
1990; HANSEN P.V. et al. 1990). Methodologically 
there are some points that need to be addressed 
when interpreting these results. First of all there is 
the natural variance in the sperm concentration de­
pending on a number of factors. Secondly, these 
sperm samples have been delivered in a very stress­
ful situation, which in itself can already have an 
effect on sperm quality (BELL and ALDER 1994). 
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Table 26.1. Incidence of oligospermia «20 million/ml) in 
patients with testicular cancer 

Authors Year of No. of % oligo 
publication patients spermia 

THACIL et al. 1981 42 52% 
DRASGA et al. 1983 30 77% 
JEWETT et al. 1983 86 27% 
WEISSBACH et al. 1985 76 51% 
FRITZ and WEISSBACH 1985 36 17% 
NiJMAN et al. 1987 25 72% 
CARROLL et al. 1987 15 60% 
HORWICH et al. 1988 97 48% 
HANSEN et al. 1989 97 53% 
FOSSA et al. 1989b 147 69% 
FOSTER et al. 1994 51 45% 

Thirdly, usually only one sample has been evaluated, 
whereas in modern spermiology study of multiple 
samples is preferred (MORTIMER 1994). Moreover 
there is well-documented and important variation 
in the laboratory skills of people examining these 
samples, which can lead to differences in the re­
ported sperm concentrations and morphology. Data 
on more elaborate sperm studies are rarely reported. 
FOSTER et al. (l994) found that DNA histograms 
were normal in 33 out of 35 men with testicular can­
cer when compared to a control group. HANSEN S.W. 
et al. (l990) showed that the penetration capacity 
of spermatozoa was preserved even after chemo­
therapy. Data on other tests such as fructose 
contents and capacitation potential are not yet avail­
able for routine use but could give better insight 
into the sperm abnormalities encountered in these 
patients. 

26.2.2 
The Role of Endocrine Dysfunction 

Testicular tumors can be endocrinologically active. 
Alterations in the levels of the following are the most 
common changes found in the sera of these patients: 
(l) a-fetoprotein (AFP), (2) ~-human chorionic go­
nadotropin (~HCG), (3) luteinizing hormone (LH), 
(4) follicle-stimulating hormone (FSH), (5) estrogen, 
and (6) testosterone. Obviously these observations 
usually refer to nonseminoma tumors. The role of 
~HCG in altering the fertility potential was recog­
nized during the 1980s by several investigators 
(BERTHELSEN and SKAKKEBAEK 1983; NIJMAN et al. 
1987), although the exact mechanism of action was 
initially unclear. MORRISH et al. (l990) published a 
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well-designed study on this subject. These authors 
found elevated concentrations of total serum estra­
diol and serum estradiol not bound to sex hormone 
binding globulin, impaired spermatogenesis and 
sperm motility, and a blocking of multiple enzymes 
for steroidogenesis in tumor tissue but not in the 
normal remaining tissue. They concluded that this 
paracrine-endocrine mechanism in which tumor­
produced ~HCG stimulates the production of estra­
diol by the "normal" testicular tissue but not tumor 
tissue is responsible for the impaired spermatogen­
esis. A second source for estradiol is tumor aro­
matization of dehydroepiandrosterone sulfate to 
estradiol. Elevated serum levels of estrogens will 
inhibit the production of FSH and subsequently 
also result in decreased spermatogenesis Ooos et al. 
1993). It is also known that in normal men after 
~HCG administration, FSH is decreased, resulting in 
increased production of inhibin. On the other hand, 
in patients with high FSH levels before the treatment, 
FSH seems to be a poor prognostic factor for sperm 
recovery after treatment (FOSSA et al. 1990). 

Concerning the function of the pituitary gland in 
men with testicular cancer, there are conflicting re­
ports in the· literature. Both normal and abnormal 
concentrations of LH, FSH, and prolactin have been 
described (CARROL et al. 1987; THACHIL et al. 1981). 
Dynamic testing showed no impairment of pituitary 
function and indicated that basal LH elevations were 
artifacts of the cross-reactivity of the LH assay with 
HCG (MORRISH et al. 1990). HANSEN S.W. et al. 
(l989), however, found elevated LH concentrations 
in patients with normal ~HCG values. In these pa­
tients the increased LH is considered a compensa­
tory mechanism for the decreased Leydig cell 
function (WILLEMSE et al. 1983). The effect of an 
increased AFP level on spermatogenesis is unknown, 
although an association between high levels of AFP 
and decreased spermatogenesis has been described 
(PRESTI et al. 1993). 

26.2.3 
Sperm Antibodies 

Sperm antibodies are present in about 7% of fertile 
adult men and about 30% of subfertile men 
(HOBARTH et al. 1994). In patients with testicular 
cancer incidences between 21 % and 73% have been 
reported by PRESTI et al. (l993). Destruction of the 
testis-blood barrier by the tumor with secondary 
immune responses is the probable mechanism 
behind the appearance of these antibodies. In a 



Fertility Following Treatment of Testicular Carcinoma 

study by HOBARTH et al. (1994), four (18%) of 22 
patients with testicular cancer had positive serum 
antibodies, compared with one (5%) out of 20 
patients with normogonadotrophic oligoastheno­
teratozoospermia. However, only two patients 
with testicular cancer had had an abnormal 
spermiogram. 

The role of antisperm antibodies in male infertil­
ity remains unclear. With increasing availability of 
advanced in vitro fertilization techniques such as 
intracytoplasmic injection, the importance of these 
antibodies is progressively decreasing. 

26.2.4 
The Role of the Contralateral Testis 

Carcinoma in situ (CIS) of the testis is still the sub­
ject of ongoing debate. It is present in the contralat­
eral testis in about 6% of all patients with unilateral 
testicular cancer (VON DER MAASE et al. 1986). 
Since these men have bilateral neoplasia,· the 
local paracrine-endocrine effects can persist after 
orchiectomy. A persistently increased FSH level 
posttreatment may identify patients at risk of har­
boring CIS (W ANDERAS et al. 1990). It is noteworthy 
that in the infertile male without cancer, the inci­
dence of CIS is also increased and that, when present, 
sperm counts are usually lower than in other infertile 
men (JORGENSEN et al. 1990). 

26.2.5 
Psychological Considerations 

The diagnosis and treatment of testicular carcinoma 
obviously create a lot of stress for the patient and 
his partner. Not only the oncological aspect is of 
importance, but also the fertility and sexuality 
issues. Hemicastration can lead to an altered self­
image and a less satisfactory sexuality or relationship 
subsequently (PRESTI et al. 1993). The option of 
a testicular prosthesis may be offered to the patient 
to alleviate at least partially the effect of 
hemicastration. The study of RIEKER et al. (1990) 
showed that infertility distress correlates well with 
the level of education of the patient and with the 
existence of a relationship at the time of diagnosis. 
Patients undergoing retroperitoneal lymph node dis­
section or patients who had lost their ejaculatory 
function were at higher risk of long-term infertility 
distress. Some of these patients might benefit from 
professional counseling. 
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26.2.6 
The Female Factor 

Almost all studies on subfertility in relation to tes­
ticular cancer lack information on the possible 
subfertility of the female partner. Paternity and not 
the spermiogram is still the gold standard for normal 
fertility. Generally speaking, only about 25% of all 
cases of infertility are due to male-only factors. In 
50% of the cases there is a problem with both part­
ners. To what extent taking into account the female 
factor would change the data on testicular cancer­
related male infertility cannot be objectively evalu­
ated at present. On the other hand, one must be 
careful in interpreting paternity results, and espe­
cially those from fathers with very poor sperm 
counts, since proof of paternity is usually lacking. 

26.3 
Fertility After Surgical Treatment 

26.3.1 
Unilateral Orchiectomy and Fertility 

According to FERREIRA et al. (1991), orchiectomy in 
itself leads to a considerable decrease in fertility po­
tential regardless of the reason for which it is per­
formed. In this study semen analysis was performed 
in 54 men after hemicastration for cryptorchidism, 
testicular torsion, trauma, or testicular cancer. 
Between 50% and 57% of these patients had 
oligospermia, without any significant difference be­
tween the individual groups. In testicular cancer, 
only selected patients with early-stage disease are 
candidates for a surveillance policy after inguinal 
orchiectomy. In these patients conflicting results 
have been published concerning the fertility poten­
tial. S.W. HANSEN et al. (1990) reported, in nine pa­
tients, a mean sperm count of 17 million per ml with 
a range from 0 to 87 million. Four of the study pa­
tients attempted to have a child and two (50%) suc­
ceeded. P.V. HANSEN et al. (1991) found that three 
out of nine patients (33%) became fathers after 
orchiectomy alone. These findings did not differ 
significantly from those in patients who underwent 
chemotherapy or radiotherapy. BAR-CHAMA et al. 
(1992) reported a very optimistic 84% paternity rate 
in 19 patients on a surveillance protocol. 
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26.3.2 
Retroperitoneal Lymph Node Dissection 
and Fertility 

Retroperitoneal lymph node dissection (RPLND) is a 
treatment option for patients with nonseminoma tu­
mors or for seminoma patients with residual mass 
after chemotherapy (see Chaps. 18 and 19). RPLND 
has no direct effect on spermatogenesis as far as we 
know, but can severely impair ejaculatory function. 
The techniques and boundaries for lymph node dis­
section have changed (LANGE et al. 1987). Spontane­
ous return of ejaculation was previously described 
in 19% (FOSSA et al. 1985) to 92% (GARNICK and 
RICHIE 1986) of treated patients. More recently 
nerve-sparing techniques have been introduced 
(DONOHUE et al. 1990). These nerve-sparing tech­
niques have been successfully used in stage I disease 
(FOSTER et al. 1994) with preservation of ejaculatory 
function in 99% and a posttreatment paternity rate 
of 76%. Moreover, even in patients who underwent 
this procedure following chemotherapy, ejaculatory 
function could be preserved in 76.5% with a pater­
nity rate of 16%. In the latter patient group, COOGAN 
et al. (1996) reported the rate of normal ejaculation 
to be 73.8% even following bilateral lymph node 
dissection. 

If ejaculation fails to return, sympathomimetic 
drugs may be tried, although knowledge about use of 
these drugs in this patient population is merely anec­
dotal (LANGE et al. 1987). If this therapy fails, 
electroejaculation is the treatment of choice. In a 
study of 23 men who had undergone RPLND, semi­
nal emission was successfully achieved in all 23 after 
electrical stimulation (OHL et al. 1991). Nineteen 
couples underwent artificial insemination with the 
electroejaculated sperm, resulting in a 36.8% preg­
nancy rate for a 9% cycle fecundity. 

26.4 
Chemotherapy and Fertility 

The issue of fertility changes after chemotherapy for 
germ cell tumors is difficult to assess. First of all 
there is the intrinsic sub fertility related to the tumor 
itself, as described above. Secondly, improvement of 
the pretreatment fertility status has been observed 
after chemotherapy. AASS et al. (1991) reported the 
pretreatment fertility status to be a more important 
factor in recovery than the administration of chemo­
therapy itself. 
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Chemotherapeutic agents can have an effect on 
both endocrine and exocrine functions. Alkylating 
agents seem to have the most profound effect on the 
fertility potential. Most of the patients undergoing 
chemotherapy become azoospermic approximately 
7 -8 weeks after the beginning of treatment. This is in 
keeping with the kinetics of human spermatogenesis, 
because the anticancer drugs act mostly on the 
sperm cells during cell division and thus destroy 
mainly the rapidly proliferating type B sperma­
togonia. If all stem cell spermatogonia (type A 
spermatogonia) survive, spermatogenesis can be ex­
pected to recover 12 weeks after treatment (PONT 
and ALBRECHT 1997). 

Cisplatin, which is frequently used in chemo­
therapy programs for testicular cancer, has proven 
to be toxic for type A spermatogonia in animal stud­
ies (RUSSEL and RUSSEL 1991). Cisplatin itself is not 
an alkylating agent, but has a similar mechanism of 
action. If the cumulative dose of cisplatin does not 
exceed 400 mg (equivalent to four courses of state­
of-the-art treatment), chemotherapy is unlikely to 
cause irreversible damage to fertility. When admin­
istered at conventional doses, vinblastine, etoposide, 
bleomycin, and ifosfamide do not appear to affect 
long-term fertility. Data for taxanes are not yet avail­
able (PONT and ALBRECHT 1997). 

Besides a direct effect on spermatogenesis, endo­
crine abnormalities have also been described. 
HANSEN S.W. et al. (1990) showed that in some pa­
tients there was a persistent elevation ofLH and FSH, 
with a normal or slightly decreased testosterone 
level, indicative of a subclinical or compensated 
Leydig cell dysfunction. This observation was con­
firmed by PALMIERI et al. (1996). BRENNEMANN et 
al. (1997) looked at the testosterone to LH ratio as a 
more sensitive marker of the Leydig cell function. 
This ratio was still abnormal in 31.6% of232 patients 
more than 60 months following chemotherapy. The 
investigators concluded that the partial impairment 
of testosterone secretion is based upon a primary 
testicular defect, since persistent higher LH secretion 
is necessary to allow testosterone secretion. The im­
pact on spermatogenesis is more important with 
high-dose chemotherapy (PALMIERI et al. 1996). 
Testicular atrophy of the remaining testicle has been 
recognized as a poor prognostic factor for recovery 
(NIJMAN et al. 1987; HANSEN S.W. et al. 1990). FOSSA 
et al. (1990) showed that oligoasthenozoospermia 
was transient in at least 50% of patients, except 
in those with an elevated FSH. PALMIERI et al. 
(1996) confirmed these findings, but noted that 



Fertility Following Treatment of Testicular Carcinoma 

patients with high ~HCG levels were more prone 
to have high FSH levels and a poor sperm con­
centration. Additionally, these authors also proved 
the age of the patient to be an important factor. 
The poor prognostic factors for sperm recovery 
after chemotherapy and radiotherapy are listed in 
Table 26.2. 

As to the fathering of children, HANSEN P.V. 
et al. (1991) found that there was no statistical 
difference between patients under surveillance and 
those who underwent either chemotherapy or radio­
therapy. In addition they concluded that low 
sperm counts do not differentiate fertile from infer­
tile men. But in their study population 53% 
of the patients remained infertile after 5 years of 
follow-up. 

There is no evidence of an elevated relative risk of 
malformations in children fathered by patients with 
germ cell tumors after chemotherapy, just as there is 
no increased risk of malignancies in these children 
(SENTURIA and PECKHAM 1990; MULVIHILL et al. 
1987). At one time some authors favored the use of 
LHRH analogs to temporarily suppress spermatoge­
nesis in order to protect it from the damaging effects 
of chemotherapy. Despite the interesting theoretical 
advantages, this approach did not prove to be suc­
cessful (KREUSER et al. 1993). 

Table 26.2. Poor prognostic factors for sperm quality 
recovery during and after adjuvant treatment for testicular 
cancer 

Chemotherapy 
Atrophy of the remaining testicle 
Pretreatment azoospermia with FSH >2x upper limit of 

normal 
Patient age >25 years 
High-dose chemotherapy (>400mg cumulative dose of 

cisplatin) 
High preoperative ~HCG levels 
Multimodality treatment (radiotherapy and chemotherapy) 
Subfertility prior to testicular carcinoma 
Contralateral carcinoma in situ 

Radiotherapy 
Inadequate shielding of remaining testis during 

radiotherapy 
Radiotherapy on the remaining testis for carcinoma in situ 
Multimodality treatment 
Low pretreatment sperm count 
Patient age> 25 years 

Surgery 
Loss of ejaculatory function 
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26.5 
Radiotherapy and Fertility 

Radiation has a direct effect on spermatogenesis. In 
healthy males a transient depression of spermatoge­
nesis has been observed after a single dose of radia­
tion (PRESTI et al. 1993). Scatter radiation affecting 
the remaining testis has been a point of major inter­
est. HANSEN et al. (1990) calculated that about 1.7 Gy 
(range 1.2-4.1 Gy) reached the remaining unshielded 
testis. Of the 49 evaluable patients, 20 underwent 
additional chemotherapy as well. At 2 years after 
treatment all of the 45 evaluable patients had low 
sperm counts, and after 8 years offollow-up 82% still 
had low sperm counts. The investigators performed 
a regression analysis of sperm recovery and con­
cluded that recovery was dependent on the radiation 
dose. Adjuvant chemotherapy prolonged the recov­
ery period and it was less successful in patients 
with initial low sperm counts and in those older than 
25 years. FOSSA et al. (1989b) reported that of 
53 patients who had gonadal shielding during 
radiotherapy, only 23% remained infertile after 
infradiaphragmatic radiation therapy. Gonadal 
shielding is thus imperative during radiotherapy for 
testicular carcinoma. 

In the presence of carcinoma in situ of the re­
maining testis, a Sertoli cell-only pattern was de­
scribed invariably after curative radiotherapy of 
20 Gy given in ten equal fractions (GIWERCMAN et al. 
1991). Biopsies of the remaining testicle 2 years after 
the treatment failed to show any recovery 
(GIWERCMAN et al. 1991). 

26.6 
Treatment Options 

The treatment of ejaculatory dysfunction has already 
been described. The issue of importance here is 
whether one should offer sperm banking to patients 
with germ cell tumors. As mentioned earlier, nearly 
half of the patients with testicular tumors will have 
abnormal sperm counts at the time of diagnosis. It is 
expected that some of these patients will recover and 
could father children in a natural way (FOSSA et al. 
1989a). Such recovery, however, is not always pre­
dictable and therefore sperm banking prior to 
therapy is indicated. Additionally, sperm banking 
has a strong beneficial psychological effect on the 
treated patient. Low sperm counts should not pre­
clude patients from having sperm banking. The 
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earlier eligibility criteria of a sperm count of 40 mil­
lion per ml and 60% motility need to be reconsidered 
owing to the increasing availability of modern in 
vitro fertilization techniques such as intracyto­
plasmic injections (LANGE et al. 1987; SANGER 
et al. 1992). A recent study used a sperm count 
of 20 million per ml and 30% motility as the lowest 
values for cryopreservation, and reported a high 
incidence of successful insemination and preg­
nancy (KLIESCH et al. 1996). In patients treated with 
radiotherapy for Hodgkin's disease even lower 
sperm counts have resulted in successful in vitro 
fertilization (TOURNAYE et al. 1991). The manage­
ment of the infertile noncancer patient is becoming 
more and more aggressive and at the present time 
intratesticular sperm or spermatids can be used for 
intracytoplasmic injections. Even frozen-thawed tes­
ticular sperm have been used successfully for in vitro 
fertilization. This includes sperm obtained from tes­
tes with very little spermatogenic activity. In such 
testes preserved zones of spermatogenesis can be 
found and sperm successfully obtained and used for 
in vitro fertilization. This evolution opens new possi­
bilities for patients with severe oligospermia. So far, 
the use of these options has not been reported in 
patients with germ cell tumors. 

26.7 
Conclusion 

Fertility changes secondary to testicular cancer are 
complex and unpredictable. Many factors are in­
volved. Pretreatment fertility seems to be the best, 
but certainly not a perfect prognostic factor of what 
the patient might expect after completion of his 
treatments. Chemotherapy and radiotherapy do al­
low sperm recovery if applied in a state-of-the-art 
fashion. Sperm banking should be offered to the pa­
tient and the possibility of utilization of modern in 
vitro fertilization techniques has to be discussed with 
the patient and his spouse in a realistic way. Invest­
ment of adequate time to explain these complex is­
sues to the patient prior to the administration of 
definitive therapy will ultimately result in a better 
quality of life for the patient. 
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27.1 
Introduction 

As in many subjects of pediatric urology, distinct 
differences exist between the natural history of tes­
ticular tumors in children and adults. The attempt to 
extrapolate the experience in adults creates confu­
sion in the classification, therapy, and prognosis of 
testis cancer in children. 

Testicular tumors in children represent approxi­
mately 1 % of all childhood malignancies and occur 
at an incidence of 0.5-2 per 1000000 children. They 
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are the seventh most common neoplasm in children. 
The cause of this rare cancer in children remains 
unclear. Because prepubertal testicular tumors are 
uncommon, only small series, with the exception of a 
few multicenter studies, have been reported. This 
makes valid conclusions difficult to reach and many 
questions remain unanswered. LI and FRA UMENI 
(cited in COPPES et al. 1994) have pointed out the 
extreme rarity of testicular tumors in black and 
Asiatic children. They suggested that the racial dif­
ferences as well as the occasional occurrence of fa­
milial testis cancer and the rare gonadoblastoma in 
dysgenetic gonads lead to a genetic predisposition. 

Others claim that the incidence of testicular 
tumors in children under 15 years of age is similar 
for white and black boys. The frequency of testicular 
cancer in whites in the United States starts to rise at 
15-19 years of age to a peak at 25-29 years of age. 
There is no corresponding peak for blacks and 
Japanese. GILBERT and HAMILTON (1940) first 
pointed out the relationship between cryptorchidism 
and subsequent development of testicular cancer. He 
noted orchiopexy may not protect children against 
development of testicular cancer. 

27.2 
Classification 

In morphological terms, testicular tumors are a 
varied and heterogeneous group of neoplasms. The 
classification is based on the histological appearance. 
Separation of testicular tumors into germ cell 
tumors and nongerm cell tumors, formalized in the 
classification of the World Health Organization, is 
now generally used. In children, however, Kaplan 
proposed a classification of prepubertal testicular 
tumors, sponsored by the Section of Urology of the 
American Academy of Pediatrics (CoPPEs'et al. 1994; 
BRosMAN 1979). This proposed classification is pre­
sented in Table 27.1. 
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Table 27.1. Classification of prepubertal testicular tumors 
(COPPES et al. 1994) 

Germ cell tumors 
a) Yolk sac tumor 
b) Teratoma 
c) Seminoma 
d) Mixed germ cell tumor 

Gonadal stromal tumors (nongerminal tumors) 
a) Leydig cell 
b) Sertoli cell 
c) Granulosa cell 
d) Mixed gonadal stromal tumor 

Gonadoblastoma 
Tumors of the supporting tissues 

Fibroma, fibrosarcoma, leiomyoma, leiomyosarcoma, 
hemangioma 

Lymphomas and leukemias 
Tumor-like lesions 

a) Epidermoid cyst 
b) Hyperplastic nodule secondary to congenital adrenal 

hyperplasia 
Secondary tumors 
Tumors of the adnexa 

Rhabdomyosarcoma, fibroma, fibrosarcoma, leiomyoma, 
leiomyosarcoma, hemangioma, lipoma 

27.3 
Diagnosis 

Almost 85% of boys with a testicular tumor present 
with a scrotal painless mass, present for one to 
several months (Fig. 27.1). Less frequent presenting 
symptoms are trauma, swelling, and hydrocele 
formation. The differential diagnosis includes 
hydrocele, testicular infarction, torsion, mumps 
orchitis and epididymo-orchitis. 

In the neonatal period, a healed stage of meco­
nium peritonitis, which initially presents as a scrotal 
mass, often turns out to be a diagnostic problem and 
raises the question of a testicular tumor. There are 
reports in the literature of such cases leading to un­
necessary removal of the testis (FoRouHAR 1982; 
DAGANY 1975). 

In prepubertal children with hormonally active 
tumors, the diagnosis may be considered due to pre­
cocious puberty, even when scrotal examination is 
unremarkable. The available diagnostic procedures 
are of limited value. Successful transillumination of 
the scrotal mass may induce a false sense of security 
and cause an underlying tumor to be misdiagnosed. 

The preoperative evaluation of a child suspected 
of having a testicular malignancy should include a 
complete blood count, serum studies of hepatic and 
renal function, a urinalysis with a microscopic ex­
amination of the urine sediment, and determina-
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Fig 27.1. Typical presentation of a right testicular tumor 

tions of a-fetoprotein (AFP) and the j3 subunit of 
human chorionic gonadotropin (j3-HCG). 

The diagnosis of a testicular tumor is established 
after examination and removal of the testis. 
Transscrotal ultrasonography can be performed in 
patients with a scrotal mass to determine the compo­
sition and tumor extent. If torsion is suspected, the 
blood flow should be evaluated. Transscrotal 
ultrasonography is a simple and noninvasive 
imaging technique. However, some investigators 
claim ultrasound studies to be less accurate in delin­
eating a testicular neoplasm, especially in the neo­
nate (LEVY et al. 1994). 

The operative procedure is performed through an 
inguinal incision. At the internal inguinal ring the 
entire spermatic cord is isolated and cross-clamped 
by an atraumatic vascular clamp. The testis is mobi­
lized into the inguinal canal and the tumor in the 
testicular or paratesticular tissue is confirmed. At 
this level the spermatic cord is divided and ligated at 
the proximal end (Fig. 27.2). Aspiration of a testicu­
lar tumor or a biopsy while the testis is still within 
the scrotal sac creates local tumor spill and increases 
the probability of recurrence. 

Further studies should be performed once a diag­
nosis of a testicular tumor is confirmed histologi­
cally. Retroperitoneal lymph nodes, lungs, and liver 
should be evaluated for the presence of metastatic 
disease. Abdominal and supraclavicular palpation, 
ultrasonography, computed tomographic (CT) ex­
amination of the abdomen and pelvis, and radio­
graphs of the chest are the most important staging 
procedures. Chest radiographs will detect most 
lung metastases, but CT of the chest is needed to 
detect pulmonary lesions smaller than 0.5 cm in 
diameter. 
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Fig 27.2. Inguinal orchiectomy with a clamp applied at the 
proximal end of the spermatic cord 
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Fig 27.3. Normal levels of a-fetoprotein in the first 300 days of 

27.4 
Germ Cell Tumors 

Primordial germ cells originate in the yolk sac 
endoderm and find their way into the developing 
fetus by the 5th or 6th week of fetal life, through 
the dorsal artery of the hind gut and then to the 
urogenital ridge. When these cells or their progeny 
undergo malignant transformation, tumors occur 
in the gonadal site for those cells which have 
reached their target; alternatively, when neoplastic 
transformation occurs earlier, extragonadal tumors 
may be the result. Malignant germ cell tumors 
account for approximately 3% of neoplasms in 
children. 

27.4.1 
Yolk Sac Tumors 

Of the various types of germ cell tumors, the endo­
dermal sinus tumor is the most common among the 
pediatric population, and it occurs almost exclu­
sively in children. This tumor was first described by 
White in 1910. Many synonyms have been used to 
describe this tumor, including adenocarcinoma of 
the testis, orchioblastoma, embryonal cell carci­
noma, juvenile embryonal cell carcinoma, and endo­
dermal cell tumor of Teilum. 

Microscopically, the yolk sac tumor is well recog­
nized. The morphology of the yolk sac tumors is 
uniform and composed of epithelial, glandular, and 
mesenchymal elements. The presence of a 
perivascular Schiller-Duval bodies is the most distin­
guishing feature. It consists of a labyrinth of inter­
connecting cavities associated with endodermal 
sinus structures containing AFP. 

life (MAST ERSON et al. 1985) 27.4.1.1 

Biochemical parameters play an important role in 
the evaluation of children with testicular tumors. 
AFP is a major serum binding protein produced by 
the fetal yolk sac, the liver, and the gastrointestinal 
tract. Its half-life is 5 days. In neonates AFP levels are 
very high and will remain elevated until the age of 8-
12 months (Fig. 27.3) (ABLIN 1982). The ~ subunit of 
HCG is elevated in all patients who have tumors with 
trophoblastic components. 

Clinical Course 

The peak incidence of this tumor is between the ages 
of 12 and 24 months. Congenital anomalies includ­
ing cryptorchidism, inguinal hernia, and hydrocele 
can occur in association with this tumor. Less than 
1 % of patients have bilateral involvement at the time 
of initial presentation. 

The presenting level of AFP has not been shown to 
be a good prognostic sign. However, it is of great 
concern if the AFP level fails to decrease or normal­
ize after radical orchiectomy. If this is not the case in 
children older than 1 year of age, the patient is 
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suspected to have metastatic disease and careful 
workup is obligatory. 

27.4.1.2 
Staging 

Once the histological diagnosis has been established, 
the patient must be thoroughly staged to exclude the 
presence of metastatic disease. This staging includes 
a CT scan of the chest, abdomen, and pelvis. 
However, none of these studies are completely reli­
able in detecting metastatic disease. If tumor spread 
to the bone or brain is suspected, bone scan or CT 
scan of the brain is indicated. The initial levels of 
AFP are of major importance in the further follow­
up of the disease. 

27.4.1.3 
Treatment 

The management of the yolk sac tumor has become 
clearer but is still not scientifically proven. Meta­
static disease and death are rare in patients with yolk 
sac tumor. 
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A treatment protocol and management of patients 
were outlined by GEARHART and CONNOLLY (1993) 
(Fig 27.4). Following radical inguinal orchiectomy, 
adjuvant therapy in stage 1 disease remains contro­
versial, and this is especially true of the role of retro­
peritoneal lymphadenectomy (RLND). At the time of 
diagnosis, the tumor is localized in the testis in 80% 
of the patients. Hematogenous tumor spread is more 
common than lymphatic involvement. Some authors 
still propose retroperitoneal lymphadenectomy as a 
diagnostic and therapeutic procedure, because a few 
studies have indicated an improved survival rate 
even when lymph nodes were free of tumor 
(CONNOLLY and GEARHART 1993). 

Major complications of RLND (up to 19%) 
include: bowel obstruction, intussusception, and 
chylous ascites. Following bilateral RLND the 
retroperitoneal and sympathetic nerves that form 
the superior hypogastric plexus may result in 
dry or retrograde ejaculation and infertility. Explo­
ration of the retroperitoneum should therefore 
be reserved to patients with stage 1 disease and 
persistently elevated or increasing AFP values, a 
normal CT scan of the chest, and a normal bone 
scan. Patients older than 2 years of age at diagnosis 
have a worse prognosis and should also be 
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Fig 27.4. Schematic representation of the management pathway in pediatric patients with yolk sack tumors 
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considered for RLND with preservation of the sym­
pathetic nerves. 

Prophylactic chemotherapy is considered since 
metastatic spread is mostly hematogenous. 

Chemotherapeutic agents, however, have severe 
side-effects, and evidence of improved prognosis is 
lacking in patients with organ-confined disease; ac­
cordingly, adjuvant chemotherapy should not be 
given in stage 1 patients under the age of 1 year. 
Stage I patients older than 2 years at diagnosis may 
benefit from the use of adjuvant chemotherapy 
because their prognosis is generally poor. 

All children with stage II and III disease should be 
treated by combination chemotherapy, consisting of 
vincristine, dactinomycin, and cyclophosphamide 
or cisplatin, vinblastine, and bleomycin. At this time 
there are no clear therapeutic recommendations for 
the treatment of advanced yolk sac tumors. Patients 
with advanced yolk sac tumors should be treated in a 
national clinical protocol(s) to gain better under­
standing of this rare condition. 

27.4.7.4 
Prognosis 

The prognosis of children with a testicular yolk sac 
tumor is very good, with an overall reported survival 
rate of 87%. Testicular yolk sac tumors are mostly 
organ confined, and metastatic spread is less fre­
quently seen than in adults. Some authors have ex­
plained this by the absence of intra tubular germ cell 
neoplasia or carcinoma in situ commonly associated 
with the adult germ cell tumor of the testis 
(MANIVEL et al. 1988). 

27.4.2 
Teratoma 

Teratoma is the second most common germ cell 
tumor in children. It occurs both in children and 
adults, but in childhood teratoma accounts for ap­
proximately 14%-27% of germ cell tumors of the 
testis. The testis is the third most common site of 
origin following the sacrococcygeal region and the 
ovaries (HERR et al. 1993). Some investigators 
have suggested a familial occurrence of teratoma. 
Teratoma has a mean age of occurrence of 18 months 
but may also be seen at the neonatal period. Most 
patients present under the age of 4 years. In prepu­
bertal children teratoma of the testis is a benign neo­
plasm because it invariably presents as a mature 

teratoma and the tumor does not spread. Most pa­
tients have a painless swelling of the involved testis, 
with only 15% of patients suffering pain. The mass 
does not transilluminate, but a translucent mass 
does not exclude a testicular tumor. Often a 
hydrocele is present, causing confusion and leading 
to a misdiagnosis (LEVY et al. 1994). 

Macroscopically the tumor appears lobulated and 
contains cysts of various size, filled with gelatinous 
and mucinous material. Ultrasound examination 
of a teratoma typically reveals multiple cystic areas 
(Fig. 27.5). Microscopically these tumors consist of 
elements resembling structures derived from the ec­
toderm, mesoderm, and endoderm. The ectoderm 
may be represented by squamous epithelium, the 
mesoderm by smooth muscles, cartilages, or bone, 
and the endoderm by intestinal, pancreatic, or respi­
ratory tissue. On examination, the testis is diffusely 
enlarged but sometimes a nodule is felt in the lower 
or upper pole. Metastases in prepubertal children 
have not been reported. However, pubertal and 
postpubertal boys should be regarded as adults, in 
whom metastatic disease does occur. Serum tumor 
marker levels remain normal in prepubertal pa­
tients, unlike in patients with a yolk sac tumor of the 
testis. Preoperative ultrasound examination may de­
lineate cystic and solid areas in which calcifications 
may be seen to be differentiated from neuroblas­
toma, meconium, or hemorrhage. 

The standard therapy is inguinal orchiectomy 
without adjuvant treatment as teratomas in prepu­
bertal children do not metastasize. As prepubertal 
teratomas are encapsulated, it is reasonable to con­
sider enucleation of the lesion in selected cases with 
reconstruction of the tunica albuginea. In those pa­
tients in whom an epidermoid cyst of the testis is 
considered, careful follow-up of the lesion by 

Fig 27.5. Ultrasound examination of the testis demonstrates 
the presence of multiple cystic areas characteristic of teratoma 
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ultrasound may be employed. When changes occur, 
inguinal orchiectomy should be performed. This 
measure is not appropriate in pubertal and 
postpubertal teratoma, where intratubular germ cell 
neoplasia exists in the adults. 

27.4.3 
Seminoma 

Seminomas are the most common testicular tumors 
in adults but they are very rare in children. The ex­
planation for this phenomenon is that seminomas 
are related to spermatogenesis. However, they have 
been described in children. Therapy should be the 
same as in adults. 

27.S 
Gonadal Stromal Tumors 

Gonadal stromal tumors represent about 6% of tes­
ticular tumors in prepubertal boys according to the 
Prepubertal Testicular Tumor Registry. 

27.5.1 
Leydig Cell Tumors 

In the neonate Leydig cells in the testis are absent 
and they normally appear by the time puberty is 
reached. The age distribution in Leydig cell tumor is 
bimodal, with the first peak occurring between 5 and 
10 years of age (in children with precocious puberty) 
and the second peak between 30 and 35 years of age. 
The mean time between onset of symptoms and di­
agnosis varies from 6 months to 4 years. In most 
children with unilateral testicular enlargement in 
combination with precocious puberty, a testicular 
Leydig cell tumor is found. However, congenital 
adrenal hyperplasia with ectopic adrenal tissue in the 
testis also causes precocious puberty and testicular 
enlargement. The differential diagnosis should be 
made prior to surgery. In most patients with con­
genital adrenal hyperplasia with ectopic adrenal 
tissue, testicular volume will decrease with glucocor­
ticoid therapy [luteinizing hormone-releasing 
hormone (LH -RH) administration on two occasions 1 
and surgery can be avoided. Urinary pregnanetriol 
and 17-ketosteroids, and plasma testosterone and 
androstenedione determinations are useful in differ­
entiating between these two conditions (URBAN et al. 
1978). 
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Physiologically patients with a Leydig cell tumor 
have elevated levels of plasma testosterone. 
However, a case of Leydig cell tumor without preco­
cious puberty has been reported. 

Microscopic examination of Leydig cell tumors 
shows typical Reinke's crystalloids in 40% of the 
cases. 

Preoperatively, children should undergo endocri­
nological screening including serum levels of 
testosterone, follicle stimulating hormone (FSH), 
luteinizing hormone (LH), and determination of 
bone age. Ultrasound examination of the scrotum 
can provide additional information in many cases. 
No large series of Leydig cell tumors of the testis 
have been published in the literature. The generally 
accepted therapy, however, is inguinal orchiectomy. 
Tumor enucleation has only rarely been performed. 
It should be pointed out that no case of malignant 
Leydig cell tumor has been described so far in chil­
dren. In adults late onset of metastases have been 
described and for that reason children probably also 
need long-term follow-up. 

27.5.2 
Sertoli Cell Tumors 

In general, gonadal stromal tumors are benign. Only 
some rare variants have been described by the Pre­
pubertal Testicular Tumor Registry. The clinical 
course of Sertoli cell tumor is in general also benign, 
and orchiectomy alone should be a curative treat­
ment. In one case metastatic disease was reported 
and even in this special case surgical extirpation of 
metastatic lesions was curative. However, due to an 
unpredictable tumor behavior, long-term follow-up 
is necessary. 

27.5.3 
Granulosa Cell Tumors 

Benign granulosa cell tumors account for 15% of all 
gonadal stromal tumors reported in the Prepubertal 
Testicular Tumor Registry by 1986. The usual age at 
presentation is in the first months of life, with the 
majority of patients presenting in the neonatal 
period. 

Granulosa cell tumors have been reported in de­
scended and cryptorchid testes. These tumors are 
hormonally inactive and patients with a cryptorchid 
granulosa cell tumor of the testis have structural ab­
normalities of the Y chromosome or mosaicism. 
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Some of these patients have mixed gonadal 
dysgenesis or ambiguous genitalia. Ultrastructural 
analysis of this tumor confirms the presence of 
granulosa and theca cell types and reveals a cellular 
structure similar to that of primitive Sertoli cell 
tumors and ovarian granulosa cell tumors. This 
tumor probably already develops in utero. CORTEZ 

and KAPLAN (1993) suggest hormonal factors during 
gestation affecting the immature gonadal blastema 
or Sertoli cells inducing growth of this tumor. 

Scrotal ultrasound examination typically reveals 
a multicystic pattern. In differential diagnosis a cys­
tic teratoma or cystic yolk sac tumor as well as cystic 
degeneration following testicular torsion and cystic 
dysplasia of the testis have to be ruled out. The clas­
sical therapy is inguinal orchiectomy. The clinical 
course of this tumor remains benign. 

27.5.4 
Mixed Gonadal Stromal Tumors 

This is a particular group of gonadal stromal tumors 
that cannot be further classified histologically. 
Despite the fact that a lot of mitotic activity can 
be identified in such tumors, in childhood they are 
considered to be benign. 

27.6 
Gonadoblastoma 

Gonadoblastoma is seen in intersex patients with 
dysgenetic gonads. The majority (80%) are pheno­
typic female patients who have various degrees of 
virilization. A minority (20%) are male patients with 
hypospadias and cryptorchidism. Most gonado­
blastomas occur after puberty and in general under 
the age of 20 years. In prepubertal children, 
gonadoblastoma has rarely been described. 

This tumor is benign but can potentially degener­
ate into a malignant neoplasm, usually into a 
dysgerminoma. It contains a mixture of germ cells 
and stromal cells. One-half of the reported cases 
have a predominant growth of the germ cell com­
ponent. Germ cell tumors that have developed 
in this context metastasize in about 10% of 
patients. 

Screening of patients with XY gonadal dysgenesis 
or mixed gonadal dysgenesis (XO\XY -mosaicism) is 
recommended, as they may have a risk of developing 
a germ cell tumor. The mechanism predisposing ge­
notypically normal male siblings of phenotypic 

females with dysgenetic gonads to develop germ cell 
neoplasms is poorly understood. 

Gonadoblastoma may be bilateral and more com­
monly appears after puberty. All patients with 
gonadal dysgenesis and a Y cell line are at risk for 
developing gonadoblastoma and should be Closely 
followed. They should undergo laparoscopy and ex­
cision of the dysgenetic gonads. However, if the testis 
is localized in the scrotum, there is no consensus as 
to whether orchiectomy is required. 

27.7 
Patients with Ambiguous Genitalia 
in Adolescence 

The diagnosis and management of patients born 
with intersex characteristics should be worked out 
within the first few days of life. Except perhaps for 
the 46XY with complete androgen insensitivity this 
should usually not present a diagnostic problem. It 
is, however, surprising that these intersex character­
istics in many patients are not recognized immedi­
ately after birth:N ormally, by the time of puberty the 
sex of rearing should already have been long estab­
lished. Problems may arise when the child fails to 
conform to that sex, cannot perform sexually, or has 
gonads with neoplastic potential. Because the accu­
racy of diagnosis is currently much higher than it 
was 15 years ago, we now face the problem of 
drawing conclusions from patients whose original 
diagnosis was uncertain. 

The decision on gender assignment, assuming the 
diagnosis is made accurately, in male pseudo­
hermaphrodites with ambiguous genitalia is rela­
tively easy. Patients with largely female genitalia and 
little or no gonadal source of testosterone usually 
have a reconstructible vagina and are reared as 
females. This group includes patients with pure 
gonadal dysgenesis, mixed gonadal dysgenesis un­
less there is a descended testis, 17-ketosteroid reduc­
tase deficiency, and 5 a-reductase deficiency. 
Because the gonads are usually removed early in in­
fancy there is no longer any potential for neoplastic 
transformation by the time of puberty. Patients with 
pure gonadal dysgenesis (46XY) appear to be normal 
females. They may even have a uterus and tubes but 
no ovaries, necessitating estrogen replacement 
therapy. Prolonged estrogen treatment may pre­
cipitate endometrial carcinoma in those who have 
a uterus and gonadal dysgenesis. At puberty some 
may even have sufficient testosterone production 
to show penile development. Surprisingly these 



334 

patients may develop an estrogen-secreting gonadal 
neoplasm. 

In other patients androgen production in utero is 
sufficient for the development of male characteris­
tics. At birth patients have some penile development 
and may have a descended testis. They should be 
brought up as boys even though they may have some 
internal female structures. This group includes pa­
tients with mixed gonadal dysgenesis and dysgenetic 
male pseudohermaphrodites. The management of 
the gonads requires a particularly accurate diagnosis 
because of the risk of development of benign or ma­
lignant neoplasia. 

A true hermaphrodite has both ovarian and 
testicular tissue with about half of the patients 
demonstrating 46XX, 20% 46XY, and 30% mosaics. 
Especially in this group there is a high rate of late 
diagnosis. The well-known high risk of neoplasia is 
one of the most influential factors in the manage­
ment of patients with intersex. A biopsy may be nec­
essary to define both the type of gonad present and 
the neoplastic risk. The majority of neoplasms are of 
germ cell origin and therefore some germ cells must 
be present in the gonads, although they may be 
primitive and small in number. The risk of neoplasia 
is higher with more dysplastic germ cells or with the 
coexistence of ovarian and testicular tissue in the 
same gonad. 

In gonadal dysgenesis the gonads may contain 
testicular tissue, but sometimes the gonad is nothing 
more but a streak. A streak gonad containing testicu­
lar is at highest risk. Such a testicle has a 30% prob­
ability of developing gonadoblastoma, which may 
become invasive. A dysgerminoma/seminoma may 
arise in a streak gonad. The risk of neoplasia is 
highest in the patients with pure gonadal dysgenesis 
with 46XY chromosomes. These patients were 
reported to have a 20%-30% incidence of 
gonadoblastoma, of which about a third will 
progress to malignancy (SAVAGE and LOWE 1989). 
The majority of tumors develop during the period of 
puberty, but they may occur earlier in life. 

Gonadoblastoma is composed of Sertoli cells and 
germ cells with only sporadic Leydig cells. Such 
tumors are typical of the streak and dysgenetic 
gonad. A gonadoblastoma never metastasizes as a 
gonadoblastoma and may undergo spontaneous 
regression. Metastases of a gonadoblastoma are 
composed only of germ cell elements. It is 
therefore believed that the germ cell portion of the 
gonadoblastoma develops malignant change and 
then metastasizes rather than the whole lesion 
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being malignant from the beginning. The endocrine 
cells may produce active hormones, especially 
testosterone. 

Dysgerminoma (classical seminoma arising in the 
ovary) is a malignant germ cell neoplasia from the 
outset, although this tumor tends to metastasize 
late. 

True hermaphrodites with a Y chromosome have 
a high risk of gonadal malignancy, and those patients 
with a testis rather than ovotestis are at the highest 
risk of tumor development. Both gonadoblastoma 
and seminoma have been described. Also the ovarian 
gonads may be at risk of tumor development. A juve­
nile granulosa cell tumor has been described 
(ZALOUDEK and NORRIS 1982). These tumors may 
produce estrogen, and they have a low malignant 
potential. Patients with complete androgen in­
sensitivity are at risk of developing malignant 
tumors in childhood or later in life. Gonadal biopsies 
in childhood have identified atypical cells which 
appear to precede the development of carcinoma 
in situ in adulthood (MULLER et al. 1984). These 
abnormal cells have similar features to seminoma 
cells. In male phenotypes that are 45XO/46XY these 
features are considered to be an indication for 
gonadectomy. 

In male patients with congenital adrenal 
hyperplasia who are poorly controlled, adrenocorti­
cal rests in the testes may develop hyperplasia, 
usually in both testes but not always synchronously. 
These tumors will disappear when the adrenals are 
properly suppressed with dexamethasone (CUNNAH 
et al. 1989). 

The indications for removal of the gonads are in­
appropriate gonadal type for the sex of rearing and 
the risk of malignancy, which is partly dependent on 
the diagnosis. The highest risk of neoplasia is in 
those patients with gonadal dysgenesis and a lower 
risk is present in true hermaphrodites and patients 
with testicular feminization. In congenital adrenal 
hyperplasia there is no increased risk of neoplasia. In 
true hermaphrodites the risk of neoplasia is higher in 
those with a Y chromosome. Also, the position of the 
gonads is of importance, with the risk of malignancy 
in abdominal gonads being very high, warranting 
their removal. 

But what should one do with palpable gonads? 
Should they all be removed at puberty? Some inves­
tigators have suggested regular biopsies to diagnose 
carcinoma in situ or regular ultrasound studies. At 
the present time there does not seem be a clear 
consensus on the management of these patients. In 
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patients with a significant risk of neoplasia the 
gonads are probably best removed with placement of 
a prosthesis and subsequent testosterone replace­
ment therapy. When the risk is considered to be 
acceptable, a careful follow-up policy should be 
instituted. 

27.8 
Tumors of the Supporting Tissue 

Tumors of the supporting tissue are extremely rare 
and generally seen in adult patients. Testicular 
tumors of the supporting tissue may be benign, in­
cluding fibroma, leiomyoma, and hemangioma. 
Following excision, the outcome of pathological ex­
amination will dictate further management. Most 
patients will be cured of these tumors, but in the 
occasional malignant tumor (leiomyosarcoma, 
fibrosarcoma), further assessment and therapy will 
resemble the treatment given to adult patients. 

27.9 
Lymphomas and Leukemias 

Testicular lymphoma and leukemia is often seen at a 
site of persistence of leukemic cells after chemo­
therapy for acute lymphoblastic leukemia (ALL). 
There are multiple explanations for this phenom­
enon. The incidence of these tumors ranges from 
10% to 30% in boys with ALL during or following the 
treatment course. The first manifestation of 
lymphoma is often a painful enlargement of the 
testis in a leukemia patient. Transscrotal ultrasound 
examination and magnetic resonance imaging 
are not diagnostically helpful. In addition, testicular 
biopsies are difficult to interpret and interpretation 
can differ between several observers. Routine 
pretreatment biopsies of the testis and end of 
therapy for leukemia are of no clinical value. Testicu­
lar leukemia is extremely radiosensitive. The classi­
cal treatment consists of a radiation dose of 2400 
and 3000 cGy with an additional dose of salvage 
systemic chemotherapy. Iatrogenic gonadal toxicity 
is a well-known phenomenon in patients receiving 
chemotherapy as well as in those treated with 
radiotherapy and it often results in future 
infertility. 

27.10 
Tumor-Like Lesions 

27.10.1 
Epidermoid Cysts 

Epidermoid cysts are rarely seen in prepubertal boys 
and represent less than 2% of childhood testicular 
tumors. The epidermoid cyst of the testis is a benign 
intraparenchymal squamous epithelium-lined cyst 
with a fibrous wall and intraluminal keratinized 
debris. They are distinguished from teratomas be­
cause they do not have all layers of the germinal 
epithelium. Because of the intraparenchymal local­
ization of these lesions, it may be difficult to make a 
correct preoperative diagnosis. Ultrasound exami­
nation may demonstrate the presence of a heteroge­
neous mass. This finding, however, is rather 
nonspecific for epidermoid cyst. 

The recommended therapy for epidermoid cyst is 
radical inguinal orchiectomy, but if the diagnosis can 
be suspected preoperatively, enucleation of the 
lesion is possible. If enucleation is performed, biopsy 
of the normal testis should be performed to rule out 
carcinoma in situ in other locations. 

27.10.2 
Hyperplastic Nodules Secondary 
to Congenital Adrenal Hyperplasia 

Hypertrophic adrenal rests in the testis secondary to 
adrenal hyperplasia have to be considered in the dif­
ferential diagnosis of a Leydig cell tumor. Both of 
these conditions are present with precocious puberty 
and testicular enlargement. The differential diagno­
sis can frequently be difficult. Both lesions can be 
unilateral. Some authors recommend the use ofbio­
chemical differentiation, which is, however, not 
totally reliable. Pathological differentiation between 
adrenal rests and interstitial cell tumors is equally 
difficult, if not impossible. 

Clinically it is relevant to note that adrenal rest 
cells occur frequently but usually not in the sub­
stance of the testis and that interstitial cell tumors 
are rare. On histological examination, Reinke crys­
talloids are suggestive, but not diagnostic, of intersti­
tial cell tumors. 

Empirically regression of a testicular mass after 
glucocorticoid therapy suggests an adrenal origin 
but sometimes high and prolonged steroid adminis­
tration is required. Failure to reduce the size of the 
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testicular mass, however, does not prove the exist­
ence of an interstitial cell tumor. 

27.11 
Testis Cancer and the Undescended 
Testis 

Undescended testis occurs in 1 of 400-500 men. The 
risk of developing a testicular tumor is 20-40 times 
greater in this group of patients than in the normal 
descended testicle patient population. About 85% of 
the testes are descended normally at birth. Discovery 
of a nondescended testis at the present time results 
in earlier treatment administration than a decade 
ago. However, the protective effect of orchiopexy 
against the development of testicular tumors has not 
yet been confirmed. The peak incidence of tumor 
development in these patients, as in other forms of 
testicular cancer, is in the third and fourth decades 
of life whether the cancerous testis is located in 
the abdomen, groin, or scrotum and irrespective of 
modes of correction. The time between orchiopexy 
and development of a testicular tumor averages 20 
years and some studies describe no prognostic dif­
ference whether there was a spontaneous testicular 
descent at a later age or as a result of hormonal or 
surgical treatment. Testicular cancer is associated 
with previous testicular atrophy. The incidence of 
cancer recurrence is similar whether the cryptor­
chidism has been corrected or not, and correction 
has no effect on the initial tumor stage. The relative 
incidence of pure seminoma and germinal carci­
noma is similar in corrected and non-corrected 
cases. (Even the initial cancer stage is similar.) 

Some authors postpone orchiectomy rather than 
orchiopexy in a unilateral postpubertal smaller 
cryptorchid testis to prevent ipsilateral carcino­
genesis. Testicular biopsies during the orchiopexy to 
detect carcinoma in situ (CIS) give no relevant infor­
mation since CIS occurs not earlier than 4 years 
before tumor development. To date no evidence has 
been found for the presence of histological 
premalignant changes. Flow cytometric analysis of 
testicular aspirates offers as important information 
as classical histology. It may permit prediction 
regarding the fertility and malignant potential 
of undescended testes in postpubertal children. 
Patients should be instructed to perform self­
examinations of the scrotum for an indefinite period 
of time. 

J.A.L.L. Baert and R.J.M. Nijman 

27.12 
Paratesticular Rhabdomyosarcoma 

Rhabdomyosarcoma is the most common soft tissue 
sarcoma of childhood and accounts for about 10% 
of all malignant diseases in children (see Chap. 35). 
Of all rhabdomyosarcomas, from l3%-20% develop 
in the urogenital tract. Paratesticular rhabdomyo­
sarcoma accounts for about 10% of all intrascrotal 
tumors. 

The diagnostic assessment as well as the primary 
treatment are identical to those in the other testicu­
lar tumors. In patients undergoing incomplete 
excision some authors advocate the use of 
hemiscrotectomy in order to avoid the need for ra­
diation to the groin and scrotum. After surgical and 
pathological confirmation, patients should undergo 
staging, consisting of radiographs of the chest, CT 
scan of the retroperitoneum, and a scintigraphic 
bone scan. Paratesticular rhabdomyosarcomas are 
divided into two pathological subtypes: those with an 
alveolar pattern and those without this pattern. 
Those without an alveolar pattern are prognostically 
the best and comprise almost 97% of the para­
testicular rhabdomyosarcomas. At the time of diag­
nosis about 20% of patients have distant metastases 
and more than 50% have para-aortic and paracaval 
lymph node involvement. 

The indication for extended retroperitoneal 
lymphadenectomy remains controversial since a 
high incidence of major complications has been 
reported and some investigators believe that chemo­
therapy can sterilize microscopic lymph node 
metastasis. However, a safer nerve-sparing lymp­
hadenectomy sharply reduces the incidence of surgi­
cal complications. It has been reported that less than 
20% of patients will be confronted with retrograde 
ejaculation and lymphedema. In modern series such 
complications are infrequently seen, and with the 
use of contemporary fertility-supporting techniques 
such as intracytoplasmatic sperm injection, fertility 
remains possible following RLND. Other treatments 
such as radiotherapy and chemotherapy also have 
serious side-effects. 

Because of the rarity of this disease, multicenter 
studies such as the IRS-III (Intergroup Rhabdomyo­
sarcoma Study III) clinical protocol and a rhabdo­
myosarcoma study of the Society of Paediatric 
Oncology (SIOP) were initiated (see Chap. 35). The 
IRS-III consists of a staging system classifying 
tumors into groups from 1 to 4 with appropriate 
treatment advised for each group (SHAPIRO and 
STROTHER 1992). Overall the prognosis of a 
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paratesticular rhabdomyosarcoma especially in 
younger age patients is very good. The 3-year sur­
vival rate was reported to range from 65% to 90% 
depending on the stage at diagnosis. The good prog­
nosis of this particular tumor means that care must 
be taken that the treatment should not be more dan­
gerous than the tumor itself. 
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28.1 
Introduction 

In the past hundred years the surgical management 
of carcinoma of the penis has ranged from maximal 
tissue conservation to maximal ablative surgery for 
similar stages of the disease. The underlying reasons 
for this wide variation in management are the low 
incidence of this tumor, resulting in an absence of 
large clinical trials, and the (presumed) importance 
of the organ, leading to individual management 
strategies. This is in striking contrast with the man­
agement of another tumor which is similar in 
histopathology and lymphatic spread, namely carci-

S. HORENBLAS, MD, PhD, Head, Department of Urology, 
Netherlands Cancer Institute, Antoni van Leeuwenhoek 
Hospital, Plesmanlaan 121, 1066 CX, Amsterdam, The 
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noma of the vulva. Standard therapy for vulvar 
cancer has consisted, until recently, of total 
vulvectomy and bilateral inguinal lymph node dis­
section (ANSINK 1992). A sound surgical treatment 
plan for carcinoma of the penis should be based on: 
(1) general principles of oncological surgery; (2) the 
true anatomical extent of tumor; and (3) individual 
risk estimations for local recurrence and/or meta­
static spread. Nearly all penile cancers are squamous 
cell carcinomas. The biological characteristics of 
squamous cell carcinoma of the penis can be sum­
marized as follows: 

1. These tumors have a high propensity for 
locoregional growth. 

2. They metastasize primarily to the inguinal lymph 
nodes by sequential spread. 

3. Only late in the natural history of the tumor does 
invasion of second-echelon lymph nodes in the 
pelvis occur. 

4. Equally late in tumor development there is he­
matogenous spread to the lung, bone, and liver. 

5. Apart from an occasional case report, no pelvic 
lymph node invasion or hematogenous spread 
has been observed before the occurrence of in­
guinal node metastasis. 

The efficacy of surgical management is deter­
mined by the inherent biological properties of the 
tumor and it depends on the total resection of all 
cancerous tissue. The biology of the tumor is, 
according to current understanding, largely deter­
mined by tumor grade, depth of invasion, and the 
presence or absence of vascular or lymphatic inva­
sion (HORENBLAS 1994). These factors largely deter­
mine the risk of lymphatic spread, which is the most 
important denominator of survival. The prognosis of 
patients after surgical management of the primary 
tumor depends on the presence of metastatic dis­
ease, being very good after removal of clinically 
occult metastasis or a small number of clinically evi­
dent metastases. Surgical removal of pelvic lymph 
node metastases leads to cure in only a minority of 
patients. 
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28.2 
Surgical Treatment of the Primary Tumor 

28.2.1 
Surgical Margin 

Traditionally penile cancer has been treated by par­
tial or total amputation. Common wisdom has dic­
tated a 2-cm margin between the visible or palpable 
tumor and the presumed healthy tissue. To my 
knowledge this recommendation has never been 
the subject of rigorous scientific examination and in 
daily practice one finds margins between tumor and 
healthy tissue far smaller than 2 cm with no subse­
quent local recurrences. During the period when 
partial or total amputation was standard therapy 
for penile carcinoma this recommendation could be 
of help in determining the indication to perform a 
penile amputation. However, with the increasing 
emphasis on tissue conservation and with a decrease 
in the incidence of large tumors diagnosed in the 
Netherlands (unpublished data), this advice could 
lead to unnecessary tissue loss, negating the advan­
tages of organ conservation. Only well-documented 
clinical studies using penile-conserving strategies 
will provide us in the near future with the necessary 
objective evidence as to whether the 2-cm margin 
can stand the test of time. As a corollary one should 
realize that surgical margins in colorectal carcinoma 
and in melanoma have seen a dramatic decrease in 
recent years. 

28.2.2 
Innovations in Surgical Treatment 
of the Primary Tumor: Penis Conservation 

The goals in penis conservation surgery are good 
local tumor control with preservation of function 
leading to normal micturition and normal sexual 
function. While penis conservation has been the 
hallmark of radiation therapy, one has to realize that 
organ preservation does not equal functional preser­
vation (see Chap. 29). The vulnerable skin after ex­
ternal radiation therapy may develop skin lesions 
following sexual activity (Fig. 28.1). This has resulted 
in a search to identify other effective treatment mo­
dalities. 

Local tumor excision and/or the use oflaser is an 
ideal treatment modality fulfilling all of the above­
mentioned goals. The following patients are consid­
ered good candidates for this therapy: (1) those with 
a tumor size less than half of the glans penis; (2) 
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those with no infiltration of the urethra proximal to 
the meatus; and (3) patients who can be trusted to 
comply with rigorous follow-up. Circumcision for 
small tumors of the prepuce is the best-known penis­
conserving treatment, leading to excellent cosmetic, 
functional, and oncological results (Fig. 28.2). Tho­
rough histopathological examination must give 
proof of total tumor removal, as any remaining can­
cerous tissue will give rise to local recurrence with 
subsequent risk of further spread. Larger tumors are 
treated by combining surgical removal of the bulk 
of the tumor with the use of laser beam or by laser 
treatment alone. The advantages of the use of laser 
therapy can be summarized as follows: (1) equal 
zone of destruction of the treated tissue; (2) the 
depth of treatment depends on the type oflaser used; 
(3) integrity of the destroyed tissue, leading to re­
placement with minimal loss of tissue; (4) minimal 
scar tissue formation enabling safe follow-up; and 
(5) the possibility of treating patients in an out­
patient setting. A major disadvantage to the use of 
this technique is the long period of healing, which 
can take up to 10 weeks. 

In our medical center we have been using laser 
therapy since 1987 (BOON 1988; HORENBLAs et al. 
1992a) and have been pleased with the results. Our 
initial results showed a local recurrence rate of 17%. 
However, a recent analysis of our data based on the 
treatment of more than 60 patients has shown a sub­
stantial decrease in this recurrence rate (unpub­
lished data). These results have been corroborated 
by others (WINDAHL and HELLSTEN 1995). An addi­
tional important advantage of treatment with laser is 
the ability also to treat a small local recurrence, obvi­
ating the need for salvage penile amputation. In 
order to diagnose early recurrence and treat it as 
soon as possible, rigorous follow-up is required. This 
has presented no problem in a country like the 
Netherlands. 

We have been using the Nd:YAG laser and the 
CO2 laser. The physical properties of the Nd:YAG 
laser give a zone of tissue destruction of approxi­
mately 4-5 mm with good coagulatory characteris­
tics. By contrast the CO2 laser has poor coagulation 
characteristics and leads to superficial tissue de­
struction by evaporation. In daily practice we use the 
CO2 laser for the treatment of carcinoma in situ or 
superficial lesions. This treatment is preceded by 
thorough biopsy of the lesion as no further tissue 
specimen can be obtained (Fig. 28.3). Larger lesions 
are treated with standard diathermy or a cutting 
sapphire, permitting histopathological examination. 
The base and the edges of the surgical defect are 
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Fig. 28.1 a,b. Skin and mucosal changes 10 years following external beam radiation therapy for penile cancer. Pigmentation 
changes, telangiectasia, and healing of skin lacerations are easily seen 

Fig. 28.2. a Extensive exophytic squamous cell carcinoma 
(T2NOMO) in a 73-year-old patient. b The same patient treated 
with extended circumcision. c Treatment outcome 3 years 
following therapy 

b 

b 
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Fig. 28.3. Photocoagulation with an Nd:YAG laser using an 
focusing handpiece in a patient with carcinoma in situ of the 
glans penis. Blanching of the treated tissue (protein coagula­
tion) can be seen at the border of the glans and shaft 

treated with the Nd:YAG laser, leading to an in­
creased resection margin (Fig. 28.4). Another ex­
ample of this treatment approach is shown in Fig. 
28.5. Treatment of a patient with T2NOMO squamous 
cell carcinoma of the glans penis using needle 
diathermy followed by laser photocoagulation is pre­
sented in Fig. 28.6. Based on good results and the 
simplicity of the treatment, we consider penis con­
servation therapy using standard surgical means 
in combination with the use of laser treatment of 
choice in patients fulfilling the above-mentioned cri­
teria. Detailed treatment recommendations for pa­
tients with penile carcinoma are summarized in 
Table 28.1. 

Table 28.1. Treatment schedule for penile squamous cell carcinoma 

T category 

Tcis/Tl 

T2 GI-G2 
«4cm) 

T2 GI-G2 
(>4cm) 

T2 G3 

T3/ope­
rable T4 

N category 

NO N+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

LND, Lymph node dissection. 

Treatment of primary tumor 

Penis conservation with the 
Nd:YAG laser (focusing 
handpiece/sapphire excision) 

Penis conservation with the 
Nd:YAG laser (sapphire 
excision) 

Partial penile amputation 

Partial penile amputation 

Partial amputation/total 
amputation/emasculation 

Treatment of regional lymph nodes 

Observation, consisting of 2-
monthly visits during the first 2 
years after treatment of the primary tumor 

Fine-needle aspiration cytology: 
Positive: bilateral inguinal LND 
Negative: meticulous follow-up (consider 
antibiotics if infectious adenopathy is 
suspected) 

Observation, see above 

Fine-needle aspiration cytology, see above 

Observation, see above 

Fine-needle aspiration cytology, see above 

Bilateral inguinal LND 
Fine-needle aspirationcytology: 
Positive: bilateral inguinal LND and pelvic 
LND at the affected side 

Negative: bilateral inguinal LND Bilateral 
inguinal LND 

Fine-needle aspiration cytology: 
Positive: bilateral inguinal LND and pelvic 
LND at the affected side 
Negative: bilateral inguinal LND 

Indications for additional pelvic LND after initial inguinal LND: positve nodes in the surgical specimen. 
Indications for adjuvant external radiation therapy: extranodal growth of metastasis and/or positive pelvic nodes. 
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Surgical Management of Carcinoma of the Penis and Scrotum 

Fig. 28.4. a,b A 68-year-old patient with a T2NOMO carcinoma 
of the glans penis treated with excision of the tumor bulk and 
photocoagulation of the resected area with a focusing 
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handpiece. c, d Blanching of the treated area can be seen on 
the glans penis. e Treatment results 1 year following therapy 
are cosmetically reasonable and functionally excellent 

b 

e 
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Fig. 28.5. a A 52-year-old patient with a T2NOMO squamous 
cell carcinoma of the glans penis. b The same patient 4 weeks 
following combination therapy consisting of surgical resec­
tion and laser photocoagulation. c, d Excellent cosmetic and 
functional result, 9 years after completion of this organ­
preseving treatment 

b 

d 
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Surgical Management of Carcinoma of the Penis and Scrotum 

Fig. 28.6. a-c A case of a 51-year-old patient with a T2NOMO 
squamous cell lesion of the glans penis. Excision of the bulk of 
the lesion with the use of a diathermy needle. d This diathermy 

28.3 
Surgical Treatment of the Regional 
Lymph Nodes 

28.3.1 
Lymph Node Dissection 

Patients presenting with lymph node metastases 
amenable to surgery should undergo a lymph node 
dissection (LND). It is apparent that surgery can be 
curative in selected patients with regional lymph 
node metastases. This outcome, however, depends 
on the degree of metastatic involvement. Contro­
versy exists on the extent of surgery in patients 
treated with LND (ABI-AAD and DEKERNION 1992). 
Should a bilateral inguinal LND always be performed 
with or without a pelvic LND? Based on retrospec­
tive analysis of our experience we have adopted 
treatment recommendations in lymph node-positive 
patients. Patients presenting with one or more posi­
tive lymph nodes unilaterally (proven by fine-needle 
cytology) are subjected to an inguinal LND in con­
junction with an ipsilateral pelvic LND. The indica-
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treatment was followed by laser photocoagulation of the 
resected area 

tions for contralateral LND are based on the findings 
of the histopathological examination. In cases with 
two or more invaded lymph nodes the risk of con­
tralateral node invasion is estimated to be at least 
30% (HORENBLAS et al. 1993). We consider this to be 
high enough to warrant performing a contralateral 
LND. In cases with only a single invaded lymph node 
the risk of contralateral involvement is considered to 
be less than 10% and patients are subjected to ex­
pectant management with a rigorous follow-up 
scheme. Patients are seen every second month dur­
ing the first 2 years following treatment. The man­
agement of clinically lymph node-negative patients 
is still surrounded by controversy. While it is argued 
that patients with metastases should be treated with 
LND at the earliest possible opportunity, preferably 
before node invasion is clinically detectable, this 
would result in overtreatment in a large proportion 
of patients because of histopathological absence of 
metastasis (SCHELLHAMMER et al. 1992; McDOUGAL 
et al. 1986; THEODORESCU et al. 1996; HORENBLAS 
and VAN TINTEREN. 1994; KULKARNI and KAMAT 
1994). A considerable rate of postoperative compli-

b 

d 
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cations poses another drawback to recommending 
routine use of LND in all patients presenting with 
penile cancer (ORNELLAS et al. 1994; JOHNSON and 
Lo 1984). Retrospective analyses of data on patients 
with penile carcinoma treated in our medical center 
and also treated by others have identified clinically 
lymph node-negative patient groups at high risk of 
having occult metastases (McDoUGAL 1995; 
AYYAPPAN et al. 1994; HORENBLAS et al. 1993; 
FRALEY et al. 1989). 

Patients with carcinoma in situ or T1 or small T2 
tumors (tumors smaller than 2cm and tumors of2-
5 cm with minimal invasion respectively, HARMER 
1978) have a fairly low risk of metastatic spread. 
Additionally the degree of tumor differentiation in­
dicates the probability of dissemination to the re­
gionallymph nodes (HORENBLAS et al. 1993; FRALEY 
et al. 1989). Nevertheless, even when LND is reserved 
for the high-risk group, we found in our clinical ex­
perience that in up to 40% of patients no tumor was 
present in the resected specimen (HORENBLAS et al. 
1993). In order to decrease the number of unneces­
sary LNDs and to improve the detection of occult 
metastases, better staging procedures are manda­
tory. HORENBLAS et al. (1991) have shown that occult 
metastases cannot be detected by the currently avail­
able imaging modalities. 

About 20 years ago, CABANAS (1977) investigated 
the existence of a so-called sentinel node, a specific 
lymph node location being the first site of metastasis. 
Identification of tumor cells in this lymph node 
would indicate the need for LND. The absence of 
tumor cells would obviate the need for subsequent 
LND, assuming a sequential pattern of metastatic 
spread. On the basis of lymphangiography per­
formed via dorsal lymphatics of the penis, CABANAS 
(1977) labeled the lymph node close to the superficial 
epigastric vein as the sentinel node. The removal of 
this node was recommended based on static ana­
tomical landmarks. More recently, MORTON and 
co-workers (1994) extended the concept of the 
sentinel lymph node to include patients with 
melanoma. They identified the sentinel node 
through individual visualization of lymphatic chan­
nels originating in the primary tumor using vital 
dyes. We prospectively investigated this new ap­
proach in patients with penile cancer. In addition to 
the blue dye technique, we explored the value oflym­
phoscintigraphy with technetium-99m nanocolloid 
as a tracer for preoperative evaluation and the 
value of a gamma detection probe for intraoperative 
guidance. 

28.3.2 
Innovations in Surgical Treatment 
of the Regional Lymph Nodes: 
Dynamic Sentinel Node Procedure 

s. Horenblas 

Since January 1994 all clinically lymph node­
negative patients with squamous cell carcinoma of 
the penis have been submitted to the so-called dy­
namic sentinel node procedure. Patients with Tl tu­
mors or carcinoma in situ have been excluded from 
this study because of the assumed low risk of occult 
metastases. To date the study population consists 
of 40 consecutive patients. Scintigraphy oflymphatic 
drainage is performed on the day before surgery. 
Sixty MBq of 99IDTc-nanocolloid in a volume of 0.3-
OAml is injected around the tumor. Immediately 
after this injection dynamic image acquisition is 
started for a period of 20 min using a gamma camera 
to study the lymphatic flow. Subsequently anterior 
and lateral static views are obtained for 5 min each 
(Fig. 28.7), and repeated 2h after the injection. Senti­
nel lymph nodes are defined as nodes receiving 
direct drainage from the site of injection. The loca­
tion of the sentinel node is subsequently marked on 
the skin with a dye. The following day, 1 ml of patent 
blue dye is injected around the tumor in a similar 
fashion (Fig. 28.8). A few minutes later, a small inci­
sion is made over the skin mark. The sentinel node is 
searched for by tracing blue lymphatic channels 
leading to blue lymph nodes and by using the gamma 
detection probe in the wound (Figs. 28.9-28.11). 
Once identified, the sentinel node is removed and the 
wound is scanned for remaining radioactivity. Re­
gional LND is reserved for patients with a sentinel 
node positive for metastases. 

After the surgery all patients are seen at 2-month 
intervals during the first 2 years following treatment. 
In the 40 patients studied we identified 88% of senti­
nel nodes. Of these, 70% were identified with both 
the probe and blue dye, while 30% were located with 
the probe only. The mean total duration of explora­
tion was 12 min. In nine (22.5%) of the 40 study 
patients metastases were found, necessitating an 
inguinal LND. The LND specimens showed addi­
tional lymph node metastases in two patients only, 
underscoring the reliability of the procedure. There 
were no complications following the procedure. The 
average period of follow-up for all patients was 16 
months (range: 0.6-45.6 months). To date we have 
been confronted with one (2.5%) false-negative dy­
namic sentinel lymph node procedure. In contrast to 
the procedure described by CABANAS (1977, 1992), 
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Fig. 28.8. Injection of patent blue dye around the tumor 

this procedure takes into account the individual 
drainage pattern of each tumor and the diversity 
of the anatomy of lymphatic drainage. Given the 
encouragement provided by the favorable results in 
melanoma, the sentinel node concept is now being 
explored in other malignancies such as .breast cancer 
and carcinoma of the vulva (GIULIANO et al. 1994; 
LEVEN BACK et al. 1995). The results in carcinoma of 
the vulva deserve mention because of the similarities 
in behavior when compared with carcinoma of the 
penis. LEVENBACK and co-workers identified the 
sentinel node in 19 (66%) of 29 groins using only 
the blue dye technique. No false-negative results 
were obtained with inguinal LND as the gold stan­
dard. The probability of a false-negative result un­
derscores the need for a strict follow-up schedule. 
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Fig. 28.7. Lymphoscintigram of a 67-
year-old patient with a T2 tumor. The 
site of injection (tumor) drains onto 
two sentinel nodes in the left and right 
groin. A large number of nons entinel 
nodes are clearly visible 

Fig. 28.9. A gamma detection probe and the control unit as 
used in this study 

During the first 2 years after a dynamic SN proce­
dure, patients are seen every second month. Utilizing 
this close follow-up allows for an early diagnosis of 
tumor progression and administration of early 
therapy. 

The occurrence of a false-negative sentinel node 
may be partially explained by the presence of 
metastases blocking the lymphatic flow, as shown in 
our experience with lymphoscintigraphy of prostatic 
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Fig. 28.10. The use of the gamma detection probe at the 
marked spots on the skin surface 

cancer (HORENBLAS et al. 1992b). The tracer is then 
diverted to another lymph node that is falsely labeled 
as the sentinel node. It is not clear from our experi­
ence whether this occurs only in cases where gross 
metastatic invasion is present or whether micro­
scopic invasion may produce the same effect. More 
clinical research is required to answer this important 
question. This technique is minimally invasive and 
holds great promise in identifying patients with 
clinically occult metastasis at an early stage of the 
disease. 

28.4 
Reconstructive Surgery 

Various innovations in reconstructive surgery have 
made possible mitigation of the ablative effects of 
primary surgery. Traditionally myocutaneous island 
flaps have been used to cover large skin defects or 
to reconstruct the penis (HAGE et al. 1993). Well­
known flaps used to cover inguinal or perineal 
surgical defects include the following: (1) the tensor 
fascia lata island flap; (2) the rectus abdominis flap; 
and (3) the gracilis flap . Tubularized flaps were ro­
tated to the penile amputation zone to reconstruct 
the penis. Free flaps revascularized by microvascular 
anastomosis and "skin stretching" (MELIs et al. 
1998) have greatly increased the scope of reconstruc­
tive surgery. 

S. Rorenblas 

Fig. 28.11. The use of the gamma detection probe following 
incision of the skin to expose the lymph node-bearing area 

Fig. 28.12. Total penile reconstruction in a 44-year-old pa­
tient after penile amputation. The indication for this proce­
dure was tumor recurrence following a course of radiation 
therapy. The reconstruction was performed using the radial 
forearm flap. (Courtesy oO.J. Rage, MD PhD, Department of 
Plastic and Reconstructive Surgery, Academisch Ziekenhuis 
Vrije Universiteit, Amsterdam, The Netherlands) 

28.4.1 
Reconstructive Surgery of the Penis After 
Treatment of Carcinoma of the Penis 

The use of free flaps revascularized by microvascular 
anastomosis has led to a major improvement in total 
penile reconstruction. The use of the radial forearm 
flap with microvascular anastomosis to the penile 
stump has given very satisfactory cosmetic results 
(Fig. 28.12). Micturition can be done standing after 
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Fig. 28.13. Delineation of skin incision around a large left 
inguinal nodal mass 

Fig. 28.14. A large skin defect following ilioinguinal LND 

complete urethral reconstruction by way of 
tubularized skin. Disadvantages of this penile recon­
struction include the following: (1) poor sexual func­
tion; (2) impaired cosmetic aspect of the donor site; 
and (3) hair growth on the reconstructed penis. Im­
plantation of penile prostheses has not been success­
ful as yet. A new technique was published recently, 
using a free tibial flap incorporating a part of the 
tibia in order to give some rigidity to the recon­
structed penis (CAPELOUTO et al. 1997; RAGE et 
al. 1997; SADOVE et al. 1993a,b). Satisfactory inter­
course has been reported following this penile 
reconstruction. 

28.4.2 
Reconstructive Surgery After Lymph Node 
Dissection 

Removal oflarge inguinal masses with fixation of the 
skin sometimes leads to a skin defect that cannot be 
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Fig. 28.15. After placing two needles in the dermis parallel to 
each other, the skin-stretching device is anchored in place 
behind the two needles. Approximation of the skin edges 
occurs by turning the tension screws of the device 

closed primarily. Standard reconstructive proce­
dures include various myocutaneous flaps or so­
called free flaps. These techniques are time 
consuming, technically demanding, and often neces­
sitate the closure of the donor site with a skin graft. 
Closing a large defect primarily with the use of a 
skin-stretching technique has been used with success 
in our medical center (MELIS et al. 1998). Stretching 
and relaxing the skin in a controlled fashion, so­
called cycle loading, allows the skin to stretch 
beyond its inherent extensibility. Groin defects of 
approximately 10-12 cm can be closed primarily 
(Figs. 28.13-28.15). This procedure can be per­
formed without the need for undermining, so vas­
cular impairment is very likely avoided. The 
advantages of a skin-stretching technique include 
the elimination of a donor skin defect and its associ­
ated morbidity. The stretched skin is an ideal match 
in color, and hair-bearing properties and the cutane­
ous innervation are preserved. Despite the fact 
that previous radiation therapy is considered a 
contraindication to the use of this procedure, we 
have also used the skin-stretching device in a patient 
after radiotherapy to the inguinal region, without 
subsequent complications (Figs. 28.16-28.18). 

28.5 
Combination Therapy 

Adjuvant treatment with radiation therapy is a time­
honored treatment after circumcision and/or local 
tumor excision, especially in cases with positive sur­
gical margins. As mentioned earlier, we have been 
disappointed by the sexual function of the irradiated 
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Fig. 28.16. Skin defect after removal of a local recurrence fol­
lowing inguinal LND, adjuvant radiation therapy, and 
neoadjuvant chemotherapy 

Fig. 28.17. Gradual approximation of the skin edges after 
placing the needles and the skin-stretching apparatus 

penis. The vulnerable skin with its radiation-induced 
changes is prone to bleeding, laceration, and subse­
quent cellulitis following sexual activity. Admittedly 
these experiences are based on "old" radiotherapy 
series, and recently published series have shown 
excellent sexual function after penile irradiation 
(FOSSA et al. 1987). At present the potential of adju­
vant chemotherapy after surgery of the primary 
tumor remains to be assessed. Surgery plays the 
most important role in the cure of patients present­
ing with loco regional disease. The presence of 
unresectable metastases is a challenging issue. Fa­
vorable results of preoperative radiation therapy, 
permitting subsequent surgical removal, have been 
reported. In the absence of randomized studies it is 
unclear whether survival is improved in these cases. 
The use of combination chemotherapy in patients 
with locally unresectable disease appears to be able 
to achieve major responses in approximately two­
thirds of patients. Resectability has been reported in 
about 50% and durable disease-free survival in 15%-

S. Horenblas 

Fig. 28.18. Primary healing 6 months after surgery 

30% of patients (PIZZOCARO et al. 1995). These treat­
ment results are based on two combination chemo­
therapy regimens: (1) cisplatin and 5-fluorouracil 
and (2) vincristine, bleomycin, and methotrexate 
(DExEus et al. 1991; SHAMMAS et al. 1992). The cura­
tive potential of surgery is restricted by the presence 
of poor prognostic factors such as high tumor grade 
and extensive metastatic disease. Does adjuvant 
treatmenJ improve survival in cases with poor prog­
nostic factors? In the absence of prospective ran­
domized trials a definitive answer cannot be given. 
The experience in other primary sites of squamous 
cell carcinoma can be of help. Based on experience 
with head and neck surgery we have given adjuvant 
radiation therapy in all patients with: (1) two or 
more lymph node metastases, (2) extracapsular tu­
mor growth, and (3) pelvic lymph node metastases. 
The major goal of this treatment is increased local 
tumor control. From 1979 to 1990 adjuvant combi­
nation chemotherapy was used by PIZZOCARO and 
co-workers in 25 patients with radically resected 
nodal metastases (PIZZOCARO and PIV A 1988; 
PIZZOCARO et al. 1995). Chemotherapy consisted of 
vincristine, bleomycin and methotrexate. However, 
analysis of the data showed that most of those pa­
tients were in need of adjuvant treatment (bilateral 
metastases, pelvic lymph node involvement) and 
fared poorly, raising doubts as to the efficacy of this 
adjuvant regimen. 

28.6 
Carcinoma of the Scrotum 

While being interesting from a medical history point 
of view as an occupational cancer, scrotal cancer is 
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extremely rare (LOWE 1992). A regionally variable 
incidence of scrotal carcinoma was reported by 
the World Health Organization (WHO). While the 
incidence in the United States was reported to be 
fewer than ten cases per year (DOLL et al. 1976), the 
incidence in the United Kingdom was reported to 
be 10 times higher. Again, the most common scrotal 
tumor is squamous cell carcinoma. The biological 
behavior is not very much different from that of 
penile carcinoma, i.e. loco regional spread with 
inguinal metastasis and late onset of hematogenous 
metastasis. 

The same principles apply to the surgical manage­
ment of carcinoma of the scrotum as to that of carci­
noma of the penis, the aim being to achieve total 
local tumor excision. With respect to the regional 
lymph nodes (inguinal), histopathological evidence 
of aggressive behavior of the primary tumor would 
justify an elective LND in the absence of a reliable 
wait-and-see program. To date no reports are avail­
able on treatment outcomes, but knowledge from 
squamous cell carcinoma at other sites in the human 
body is readily applicable. This also applies to the 
dynamic sentinel node procedure in cases with scro­
tal cancer: no reports have been published so far 
(LOWE 1992). 
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29.1 
Carcinoma of the Penis 

29.1.1 
Anatomy 

The penis is composed of two corpora cavernosa and 
the corpus spongiosum encased in the dense Buck's 
fascia (CHAO and PEREZ 1997). A loose connective 
tissue separates this fascia from overlying skin. The 
corpus spongiosum expands into the glans penis dis­
tally and it is covered by the skin fold known as the 
prepuce. 

29.1.2 
Epidemiology 

Penile cancer is an uncommon malignancy in devel­
oped countries, representing 2%-5% of all uroge­
nital tumors (HERR et al. 1997). It is a significant 
clinical problem in populations in which circumci­
sion is not a common practice and proper hygiene is 
lacking. It accounts for up to 20% of male concerns 
in certain areas of Africa, Asia, and South America. 
In the United States, it accounts for 0.3%-10/0 of all 
cancers in men (CHAO and PEREZ 1997). 

29.1.3 
Etiology 

The most consistent etiologic factor is the presence 
of an intact foreskin and the irritative effect of 
smegma combined with the products of poor hy­
giene within the preputial sac (STADLER et al. 1996). 
In the United States, the risk of penile carcinoma in 
uncircumcised males is threefold higher than the 
risk in circumcised men and approaches the rate 
seen in some Third World nations (STADLER et al. 
1996). The protective effects of circumcision appear 
to be abrogated when it is performed during adoles­
cence or later years (STADLER et al. 1996). Phimosis 
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is found in a higher proportion of penile cancer pa­
tients and chronic infection developing beneath a 
phimotic foreskin may be of significance. There are 
also many epidemiologic studies attempting to link 
viral etiology with penile malignancy, namely, hu­
man papilloma virus types 16 and 18. But there are 
no compelling data to support the assertion that 
penile cancer is a sexually transmitted disease (HERR 
et al. 1997). 

29.1.4 
Natural History 

Nearly all cases of carcinoma of the penis originate 
within the preputial area, with the glans being the 
most common site followed by the prepuce (CHAO 
and PEREZ 1997). It is characterized by slow local 
and regional progression. The inguinal lymph nodes 
are the most common site of metastatic spread. 
Among the patients who present with clinically 
palpable inguinal lymph nodes, about 50% have 
pathologic evidence of metastasis (CHAO and PEREZ 
1997). In patients with clinically nonpalpable in­
guinal lymph nodes, about 20% are found to have 
micrometastasis. Distant metastasis is uncommon, 
being present in about 10% of the cases (CHAO 
and PEREZ 1997). Most patients die from septic 
complications and/or erosion of large vessels in the 
groin. 

29.1.5 
Pathology 

Ninety-five percent of penile cancers are squamous 
cell carcinomas (STADLER et al. 1996). Other primary 

Table 29.1. Premalignant lesions of the penis 

Lesions Characteristics 

White plaque 

B.K. Lee and L.W. Brady 

tumors include: basal cell carcinoma, melanoma, 
sarcoma, and Kaposi's sarcoma. Metastatic lesions to 
the penis have infrequently been reported. 

The early premalignant lesions include Bowen's 
disease and Queyrat's erythroplasia, which is being 
considered as a penile carcinoma in situ. The de­
scriptions of other premalignant lesions of the penis 
are summarized in Table 29.1 (HERR et al. 1997). 

29.1.6 
Clinical Presentation 

The most common presenting manifestation of pe­
nile cancer is a mass, persistent sore, or ulcer of the 
glans or prepuce (HERR et al. 1997). Most penile 
carcinomas are painless. The patient also experi­
ences fear and embarrassment, which probably con­
tribute to delayed diagnosis. It has been estimated 
that more than half of the patients delay more than 
1 year before seeking treatment after the initial ap­
pearance of the lesion. Assessment of the primary 
lesion may be obscured by the presence of phimosis. 
Secondary infection and associated foul smell are 
also common. Urethral obstruction is rare. 

In a collective series of 552 patients with penile 
carcinoma, the presenting symptoms were: mass 
lesion (78%), pain or itching (12%), bleeding (7%), 
groin mass (7%), and urinary symptoms (4%) 
(CHAO and PEREZ 1997). Inguinal lymph nodes are 
palpable on presentation in 30%-45% of the pa­
tients. Among these patients with palpable lymph 
nodes, in only half is a positive histologic diagnosis 
made following surgery. Diagnosis of penile cancer 
requires obtaining a detailed history with careful ex­
amination of the balanopreputial area, which may 
demonstrate small lesions. Regional lymph nodes, 

Treatment 

Local excision Leukoplakia 
Erythroplasia of Queyrat Raised, red, velvet lesion; cellular disorientation 

with multiple mitosis; identical to carcinoma in 
situ of skin; 10%-20% may develop areas of 
squamous cell carcinoma. May be painful 

Local excision; topical 5-ftuorouracil; 
radiation therapy 

Bowen's disease 
Balanitis xerotica obliterans 

Buschke-Lowenstein tumor 

Red plaque 
Scaly, atrophic with fissure or ulcerations; 
meatus often involved 
Large verrucous lesion, histologically benign; may 
undergo malignant degeneration 

Local excision 
Local excision; topical steroids 

Local excision with negative margins; 
topical therapy doubtful; radiation 
therapy has limited effectiveness 
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especially inguinal lymph nodes, should be eval­
uated thoroughly. Chest radiographs and intrave­
nous pyelogram are routinely obtained during 
patient workup. Urethroscopy and cystoscopy are 
considered to be essential diagnostic procedures. 

The use of lymphangiography is of a question­
able value due to the difficulty in interpretation of 
findings in the lymph nodes with extensive inflam­
matory changes as well as the pattern of lymphatic 
filling with contrast in a dorsopedal injection (CHAO 
and PEREZ 1997). Computed tomography (CT) scan 
is a useful study in the identification of enlarged 
pelvic and periaortic lymph nodes in patients with 
involved inguinal lymph nodes. 

29.1.7 
Staging 

The staging system proposed by Jackson is most 
commonly used for penile carcinoma. This staging 
system is summarized in Table 29.2. The American 
Joint Committee Staging System is shown in Table 
29.3. 

29.1.8 
Lymphatic Drainage 

The penis is a midline structure with bilateral 
lymphatic drainage. Lymph flow from the prepuce, 
glans, and skin drains to the superficial inguinal 
lymph nodes. The glans and corpora cavernosa 
drain into the deep inguinal and external iliac lymph 
nodes. The 5-year survival rate for patients without 
lymph node involvement ranges from 85% to 90% 
(CHAO and PEREZ 1997). For those with positive 
inguinal lymph nodes, the 5-year survival rate de­
creases sharply to 40%-50%, and patients with pelvic 
lymph node involvement at diagnosis show a 5-year 
survival ofless than 20% (CHAO and PEREZ 1997). 

29.1.9 
General Management 

Penile carcinoma metastasizes to regional lymph 
nodes by embolization rather than permeation of 
regional lymphatics (CHAO and PEREZ 1997). Ther­
apeutic intervention has been performed in two 
phases. The first phase consists of initial manage­
ment of the primary tumor followed by the manage­
ment of the regional lymphatics. 

Table 29.2. Staging system for carcinoma of the penis 
proposed by JACKSON 

Stage Characteristics 

I Tumor confined to glans and/or prepuce 
II Tumor extending onto shaft of penis 
III Tumor with malignant, but operable, inguinal 

lymph nodes 
IV Inoperable primary tumor extending off the shaft 

of the penis, or inoperable groin nodes or distant 
metastases 

Table 29.3. American Joint Committee Staging System for 
carcinoma of the penis 

Primary tumor (T) 
Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Tis Carcinoma in situ 
Ta Noninvasive verrucous carcinoma 
Tl Tumor invades subepithelial connective tissue 
T2 Tumor invades corpus spongiosum or cavernosum 
T3 Tumor invades urethra or prostate 
T4 Tumor invades other adjacent structures 

Regional lymph nodes (N) 
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
Nl Metastasis in a single superficial inguinal lymph node 
N2 Metastasis in multiple or bilateral superficial inguinal 

lymph nodes 
N3 Metastasis in deep inguinal or pelvic lymph node(s), 

unilateral or bilateral 

Distant metastasis (M) 
Mx Presence of distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis 

Lesions of the glans penis have traditionally been 
treated by partial penectomy. However, newer mi­
crosurgical techniques have shown local excision to 
be an acceptable and desirable option with small 
superficial lesions, because sexual and urinary func­
tions can be preserved (CHAO and PEREZ 1997). 
Larger or more invasive lesions (stage III) can be 
treated by partial or total penectomy. Partial pene­
ctomy is the procedure of choice if a surgical mar­
gin of2cm can be achieved (CHAO and PEREZ 1997). 
Total penectomy with a perineal urethrotomy 
is warranted if an adequate margin cannot be achi­
eved or if local recurrence has occurred (see Chap. 
28). 

The sensitivity of clinical staging of the lymph 
nodes ranges from 40% to 60%, and the false­
negative rate is 10%-20%. The relatively low inci­
dence of metastatic disease (10%-20%) in patients 
with clinically normal lymph nodes has led to man-
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agement by observation with delayed intervention 
when signs of lymph node involvement appear 
(CHAO and PEREZ 1997). For clinically positive 
lymph nodes, bilateral inguinal dissection is rou­
tinely performed. This is required because of the 
richly anastomotic network of lymphatic channels 
draining the penis. The frequency of contralateral 
metastasis approaches 50%. Approximately 20% of 
patients with palpable lymph node involvement can 
be salvaged by radical pelvic lymphadenectomy 
(CHAO and PEREZ 1997). 

Patients with clinically negative lymph nodes who 
are at high risk for microscopic metastasis can be 
managed with elective radiation to the inguinal 
lymph nodes with a high probability of tumor con­
trol and low incidence of treatment complications 
(CHAO and PEREZ 1997). 

29.1.10 
Radiation Oncology 

The main advantage of radiation therapy is preser­
vation of the penis. Modalities of radiation delivery 
include megavoltage external beam irradiation, 
iridium-l92 mold plesiotherapy, and interstitial im­
plant using iridium-l92 wires. Using external beam 
irradiation, Grabstald and Kelley reported 90% local 
tumor control in ten patients with stage I lesions 
treated to 50Gy over a 6-week period (CHAO and 
PEREZ 1997). Duncan and Jackson reported 90% lo­
cal control for Stage I lesions delivering 50 to 57 Gy 
(CHAO and PEREZ 1997). Patients who experienced 
local failure after radiation therapy are salvaged 
by surgery. Of those patients who present with 
nonpalpable inguinal lymph nodes, 20% can be ex­
pected to develop positive lymph nodes at a later 
date (CHAO and PEREZ 1997). A control rate of 95% 
is achieved in patients who receive prophylactic ra­
diation therapy to the inguinal lymph nodes. For 
those who present with palpable lymph nodes, bilat­
eral groin dissection becomes necessary. 

29.1.11 
Chemotherapy 

The role of chemotherapy in the management of 
penile cancer has not been established. Chemo­
therapeutic agents including cisplatin, doxorubicin, 
bleomycin, and methotrexate have been mentioned 
for management of advanced stage lesions but the 
treatment results have been poor. 
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29.1.12 
Radiation Therapy Techniques 

If the prepuce is intact, circumcision must be per­
formed prior to initiation of radiation therapy to 
minimize radiotherapy-associated morbidity. 

External beam radiation therapy with specially 
designed apparatus for the penis is employed to 
achieve a homogeneous dose distribution to the 
entire penis. Typically a plastic box with a central 
opening that can be fitted over the penis is used. 
The space between the skin and the box is then 
filled with a tissue-equivalent material. The penis 
then can be treated with parallel opposed radiation 
beams. It is of importance to note the need to angle 
the beams in such a way as to avoid delivery of 
high doses of radiation to deeper pelvis structures 
and to allow matching inguinal fields when this be­
comes necessary. Many of the series have reported 
2.5- to 3.5-Gy daily fractions to a total dose of 
50-55 Gy. However, a smaller daily fraction size of 
1.8-2 Gy and a higher total dose are preferred to 
reduce the incidence of late fibrosis and tissue 
damage (CHAO and PEREZ 1997). For prophylactic 
lymph node irradiation, the field should include in­
guinal, external iliac, and hypogastric lymph nodes. 
The posterior pelvis may be partially spared by ante­
rior loading of the radiation beams. Total dose 
may be limited to 50 Gy for clinically negative lymph 
nodes. In patients with palpable lymph nodes, ap­
proximately 70-75 Gy over a period of 7-8 weeks 
with field reduction after 50 Gy is advised (CHAO and 
PEREZ 1997). 

29.1.13 
Brachytherapy 

Brachytherapy can be employed by using the 
technique of plesiobrachytherapy or interstitial 
implantation. Plesiobrachytherapy involves build­
ing a customized box or a cylinder mold with a 
central opening and channels for placement 
of radioactive sources in the periphery of the 
device. Doses of 60-65 Gy at the surface and 
approximately 50 Gy to the urethra are delivered 
over 6-7 days (STADLER et al. 1996). Implementation 
of this technique requires the presence of nonbulky 
tumor (stage I and II) and a cooperative patient. 
The mold can be applied continuously, in which 
case an indwelling catheter should be in place or 
worn for 8-10h a day. Local control rates of 
50%-67% have been reported with the use of 
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this treatment technique (STADLER et al. 1996). The 
reported incidence of urethral stricture is low, at 
12%. 

Interstitial implantation is performed under gen­
eral anesthesia. A urinary catheter is inserted to en­
sure that the radioactive sources are not passed 
through the urethra. Usually a two-plane implant is 
necessary to surround the target volume by the 85% 
isodose line. A dose of 60-65 Gy is delivered to the 
85% isodose line, usually over a period of 6-7 days 
(STADLER et al. 1996). The dose rate is 0.3-0.5 Gy per 
hour. Local control rates of up to 91 % for Tl tumors, 
78% for T2, 71 % for T3, and 50% for T4lesions have 
been reported (STADLER et al. 1996). Most authors 
recommend T3 tumors or lesions greater than 
40 mm in diameter should not be treated with inter­
stitial implantation. 

29.1.14 
Side-effects 

Acute effects of radiotherapy are mucosal and skin 
reactions leading to edema, moist desquamation, 
and dysuria. Delayed effects include telangiectasia, 
fibrosis, urethral stenosis, and focal necrosis. Pa­
tients are advised that sexual intercourse may be 
resumed 3 or 4 months after the completion of treat­
ment. Following administration of radiotherapy a 
routine penile biopsy should be avoided and per­
formed only in patients in whom local recurrence is 
suspected. 

29.2 
Carcinoma of the Male Urethra 

Carcinoma of the male urethra is extremely rare, 
only about 600 cases having been reported world­
wide (HERR et al. 1997). No definitive etiologic 
factors have been identified. However, chronic in­
flammation appears to playa role in initiation of the 
disease process. The peak incidence occurs at 58 
years of age and there is no evidence of racial 
predisposition. 

29.2.1 
Symptoms 

Elderly patients may present with pain associated 
with urethral fistula or periurethral abscess. 

29.2.2 
Pathology 

The male urethra can be divided into three segments: 
prostatic urethra, bulbomembranous urethra, and 
penile urethra. The bulbomembranous urethra is the 
most common site of urethral carcinoma, represent­
ing about 60% of cases; the penile urethra is involved 
in about 30%, and the prostate urethra in about 
10% (STADLER et al. 1996). Histologically, 80% of 
male urethral tumors are squamous cell carcinoma, 
15% are transitional cell carcinoma, and about 5% 
are adenocarcinoma or undifferentiated carcinoma 
(STADLER et al. 1996). 

Male urethral carcinoma primarily spreads by 
direct extension with hematogenous spread being 
uncommon. Metastasis occurs by lymphatic embo­
lization to regional lymph nodes. The lymphatics 
from the penile urethra drain into superficial and 
deep inguinal lymph nodes and occasionally also 
external iliac lymph nodes. The lymphatics from 
bulbomembranous and prostatic urethra drain 
into the external iliac, obturator, and hypogastric 
lymph nodes. Approximately 20% of patients at 
diagnosis have clinically positive lymph nodes and 
they almost always are positive for tumor (STADLER 
et al. 1996). 

29.2.3 
Diagnostic Workup 

Diagnosis of urethral carcinoma requires a detailed 
history and complete physical examination. Exami­
nation under anesthesia aids in evaluating the extent 
of local involvement by tumor. Cystourethroscopy 
and transurethral needle biopsy are also performed 
at this time. Complete blood count, serum chemis­
tries, and urinalysis are also obtained. Radiologic 
studies including chest radiographs, intravenous 
urography, and CT scan of the abdomen and pelvis 
should be obtained to complete the process of 
staging. 

29.2.4 
Urethral carcinoma has a rather insidious onset. The Staging 
most common presentation is that of a palpable ure-
thral mass or the presence of obstructive symptoms. The most commonly used staging system is that pro-
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Table 29.4. Staging system for male urethra carcinoma 
proposed by Ray and associates 

Stage Characteristics 

o Tumor confined to mucosa only 
A Tumor extension into but not beyond lamina 

propria 
B Tumor extension into but not beyond substance of 

corpus spongiosum or into but not beyond 
prostate 

C Direct extension into tissues beyond corpus 
spongiosum or beyond prostatic capsule 

Dl Regional metastasis including inguinal and/or pelvic 
lymph nodes 

D2 Distant metastasis 

Table 29.5. American Joint Committee Staging System for 
carcinoma of the urethra 

Primary tumor (T) 
Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Ta Noninvasive papillary, polypoid, or verrucous 

carcinoma 
Tis Carcinoma in situ 
Tl Tumor invades subepithelial connective tissue 
T2 Tumor invades corpus spongiosum or prostate or 

periurethral muscle 
T3 Tumor invades corpus cavernosum or beyond 

prostatic capsule, or the anterior vagina or bladder 
neck 

T4 Tumor invades other adjacent organs 

Regional lymph nodes (N) 
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
Nl Metastasis in a single lymph node, <2 cm in greatest 

dimension 
N2 Metastasis in a single lymph node, >2 cm but not 

>5cm in greatest dimension, or multiple lymph 
nodes none >5cm in greatest dimension 

N3 Metastasis in a lymph node >5 cm in greatest 
dimension 

Distant metastasis (M) 
Mx Presence of distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis 

posed by RAY and associates, and this system is sum­
marized in Table 29. 4. The American Joint Commit­
tee Staging System is shown in Table 29.5. 

29.2.5 
General Management 

Traditionally, surgical excision with or without com­
bined radiation therapy has been the treatment of 
choice for carcinoma of the male urethra (STADLER 
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et al. 1996). Although there are reports of tumor con­
trol by radiation therapy alone, because of the rarity 
of this disease, comparison of cure rates with radia­
tion therapy or surgery is difficult. The principal ad­
vantage of radiation is preservation of the organ. 
Noninvasive carcinoma of the penile urethra can 
be treated with transurethral resection. For distal 
urethral carcinoma, 5-year survival rates following 
penectomy or radiation therapy are comparable, at 
50% versus 60%, respectively (CHAO and PEREZ 
1997). Lymphadenectomy is indicated for patients 
with clinically involved regional lymph nodes. 

Penile urethral carcinoma can be treated by tran­
surethral resection, local eXCISIOn, partial 
amputation, or radical amputation with or without 
orchiectomy. For tumors infiltrating the corpus and 
localized to the distal half of the penis, partial ampu­
tation with a 2-cm margin is an accepted and gen­
erally successful treatment. For infiltrative tumor 
involving the entire urethra or located in the proxi­
mal penile urethra, radical amputation should be 
considered. 

Early lesions of bulbomembranous urethra have 
been treated successfully by transurethral resection 
or resection of the involved urethral segment with 
an end-to-end anatomosis. Unfortunately, most pa­
tients with bulbomembranous urethral carcinoma 
present with locally advanced disease and overall 
survival is poor despite a radical surgical approach. 
This has led to combined preoperative radiation 
(2000-6000cGy in 2-6 weeks) followed by surgical 
resection of the inferior pubic rami. This approach 
offered small but distinct advantages in terms of bet­
ter local control and improved overall survival. Car­
cinoma arising from the prostatic urethra is rare. 
The serum acid phosphatase and prostate-specific 
antigen concentrations generally are normal (HERR 
et al. 1997). Superficial lesions of the prostatic ure­
thra in a majority of patients are successfully treated 
by transurethral resection. Unfortunately, most pa­
tients present with tumor involvement of the bulk 
of the prostate with variable extension to the 
bulbomembranous urethra, bladder neck, and 
trigone. For these patients, cystoprostatectomy and 
urethrectomy are the treatment of choice. Overall 5-
year survival of these patients is poor, with rates of 
lO%-20% being reported (HERR et al. 1997). 

Radiation therapy techniques for carcinoma of 
penile urethra are similar to those for carcinoma 
of the penis. Bulbomembranous urethral carcinoma 
can be treated with the setup of parallel opposed 
fields covering the groin and the pelvis followed by 
perineal and inguinal boost. The prostatic urethral 
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carcinoma can be treated with techniques and radia­
tion doses similar to those used for treatment of car­
cinoma of the prostate. 

Concomitant chemoradiation combination em­
ploying 5-fluorouracil and mitomycin C has been 
reported to be effective for local and advanced ure­
thral carcinomas in organ preservation protocols 
(CHAO and PEREZ 1997). 

29.2.6 
Conclusion 

Patients with early-stage lesions of the urethra 
may be treated successfully with surgery or radia­
tion alone. Advanced disease may best be treated 
with a combination of surgery, irradiation, and 
chemotherapy. 

29.3 
Carcinoma of the Scrotum 

Carcinoma of scrotum became widely known as 
chimney sweeper's disease as a result of the work by 
Pott in 1775. This tumor was the first known envi­
ronmentally related neoplasm (McDoNALD 1982). A 
carcinogen related to the soot that accumulated in 
the sweeper's clothing and contaminated the scro­
tum was responsible for induction of neoplasia. The 
cases of scrotal cancer in shale oil workers were 
presented by Joseph Bell in 1876 (WALDRON 1983). 
In the 1920s and 1930s, Kennaway discovered that 
those who handled tar and tar products at high tem­
peratures had a higher incidence of scrotal carci­
noma (WALDRON 1983). Cook and his colleagues 
isolated a highly carcinogenic 3,4-benzpyrene com­
pound from distillate of pitch. Mineral oil used by 
cotton mule spinners was also found to be carcino­
genic (WALDRON 1983). 

Fortunately, with an increase in the awareness of 
etiologic factors responsible for scrotal carcinoma 
and consequent alterations in the work environ­
ment, considerably fewer cases of scrotal carcinoma 
are seen at this time. 

29.3.1 
General Information 

The term scrotum is derived from Latin, from the 
word meaning a bag. The organ is a pouch designed 
to house the testes and regulate the temperature of 

the testes. Tumor may originate from any structure 
in the wall of the scrotum. The most frequently en­
countered lesions are pigmented nevi and epidermal 
inclusion cysts (sebaceous cysts). The most common 
cancer is squamous cell carcinoma followed by basal 
cell carcinoma (McDoNALD 1982). Other malignan­
cies are exceedingly rare. 

29.3.2 
Epidemiology 

Scrotal cancer is practically nonexistent in nonin­
dustrialized rural areas. It is seen most frequently in 
those who pay the least attention to local hygiene. 
The disease is found most often during the fifth or 
sixth decade of life (GERBER 1985). The lesion usu­
ally involves the lower and anterior region of the 
scrotum. The most common complaint on presen­
tation is pruritis which leads to an area of rough­
ened dense scaly skin. Over the subsequent several 
months this leads to a small papule or a wart. The 
lesion then becomes larger and ulcerated. Carci­
noma should be suspected in any patients with a 
warty, scaly, or ulcerated scrotal lesion that fails to 
heal, particularly if there has been prolonged expo­
sure to irritants such as soot, mineral oils, or petro­
leum products. Multifocality of tumor is found in up 
to 25% of patients (GERBER 1985). Diagnosis can be 
established only by biopsy. 

29.3.3 
Pathology 

Histologically, the typical patterns of squamous 
cell carcinoma with moderate differentiation are 
present. The tumor spreads from overlying epider­
mis into the adjacent dermis with various degree of 
finger-like projections. The cells are large and poly­
hedral, and may show a distinct pearl formation 
(GERBER 1985). There is usually an abundant dense, 
sclerotic supporting stroma with infiltration by 
chronic inflammatory cells. 

The disease spreads by slow but relentless local 
extension. The spread is facilitated by lack of protec­
tive substratum in the scrotal wall, and by repetitive 
trauma. Also, there is an extremely rich lymphatic 
network within the scrotal wall with a free bilateral 
lymphatic communication. The incidence of clinical 
involvement of inguinal lymph nodes at the time of 
diagnosis has been reported to range from 30% to 
71 % (GERBER 1985). Hematogenous spread with 
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distant metastasis is rare. Death is usually due to 
inanition from excessive local disease and the pres­
ence oflarge, tender, ulcerated, and necrotic infected 
lymph node involvement. A sudden exsanguination 
may occur from eroded femoral vessels. 

29.3.4 
Staging 

The most commonly used clinical staging system for 
carcinoma of the scrotum was proposed by Ray and 
Whitmore, and it is summarized in Table 29.6. 

29.3.5 
Treatment Recommendations 

The treatment of choice for localized scrotal carci­
noma is wide local excision with care taken to ensure 
generous margins of both skin and subcutaneous 
tissue around the tumor (McDoNALD 1982). 

Inguinal lymph node dissection should be with­
held until there is a clinical suspicion oflymph node 
metastasis. There is a high incidence of inflam­
matory nonmalignant adenopathy in these patients 
(McDoNALD 1982). 

Table 29.6. Ray and Whitmore clinical staging system for 
scrotal carcinoma 

Stage Characteristics 

Al Disease localized to the scrotum 
A2 Local extension to adjacent structures by continuity 

but without evidence of metastasis 
B Regional (nodal) metastasis resectable 
C Regional (nodal) metastasis, nonresectable 
D Distant metastasis (beyond regional nodes) 

In general, treatment results with the use of radia­
tion therapy have been disappointing, although 
successful in a few isolated cases. Radiation therapy 
has been successfully employed in combination with 
surgery in patients who have presented with ad­
vanced inguinal lymph node metastasis. 

Bleomycin has been reported to be an effective 
agent against scrotal carcinoma and should be con­
sidered as the first-line chemotherapy in this disease. 
Cisplatin has also shown some effectiveness against 
scrotal carcinoma originating in the penis and de­
serves trial in patients with scrotal carcinoma. Che­
motherapy should be given when the disease has 
progressed to the point of surgery, or if surgery in 
combination with radiation therapy cannot effect a 
cure. 
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30.1 
Introduction 

Urethral cancer accounts for less than 1% of all 
cancers occurring in women, but represents the only 
genitourinary cancer that is more common in the 
female population, with a female to male ratio of 4: 1 
(JOYNER and McDOUGAL 1997). It is more prevalent 
in Caucasians (88%) than in African Americans 
(12%), except when associated with a urethral diver­
ticulum (NARAYAN and KONETY 1992). Urethral 
cancer is primarily a disease that occurs in the sixth 
and seventh decades of life; however, extreme age 
ranges have been reported in the literature, from 25 
to 90 years (NARAYAN and KONETY 1992; MAYER et 
al. 1987). 

Urethral carcinoma usually has an insidious onset 
with a long interval between the first symptoms and 
the diagnosis. This cancer is usually associated with a 
poor prognosis unless it is confined to the anterior or 
distal third of the urethra. 

C.E. SALEM, MD, Urologic Oncology Fellow, USC School of 
Medicine, Department of Urology, 1441 Eastlake Ave, Suite 
7414, MS-74, Los Angeles, CA 90033, USA 
E.C. SKINNER, MD, Assistant Professor of Medicine, USC 
School of Medicine, Department of Urology, 1441 Eastlake 
Ave, Suite 7414, MS-74, Los Angeles, CA 90033, USA 

30.2 
Urethral Anatomy 

The female urethra is approximately 4 cm in length 
as it passes through the pelvic and urogenital 
diaphragms. It is commonly divided into the ante­
rior urethra (the distal third) and the posterior 
urethra (the proximal two-thirds). While this ana­
tomic differentiation has significant implications 
regarding types of treatment, it has no relation to 
the histology of the urethral mucosa. The proximal 
third of the urethra is lined by transitional cell 
epithelium and the distal two-thirds is lined by 
stratified squamous epithelium (MOORE 1985). 

Periurethral glands are present along the length 
of the female urethra. These are primarily lined 
with pseudostratified columnar and stratified 
columnar epithelium. One pair of paraurethral 
glands, Skene's glands, are homologous to the 
prostate gland in the male and drain into the 
distal urethra (MOORE 1985). 

The blood supply to the female urethra is rich 
with contributions from the inferior vesical, internal 
pudendal, and vaginal arteries. The lymphatics of the 
anterior urethra (distal third) drain preferentially 
into the superficial inguinal lymph nodes, primarily 
the medial and central groups. These then drain into 
the deep inguinal lymph nodes or to the external­
iliac lymph nodes. The posterior urethral (proximal 
two-thirds) lymphatics drain into the external iliac, 
internal pudendal, or presacral lymph nodes 
(MOORE 1985). 

30.3 
Urethral Pathology 

Urethral cancer can present with a wide variety 
of histologic types, including transitional cell carci­
noma, squamous cell carcinoma, adenocarcinoma, 
melanoma, and undifferentiated carcinoma. A 
review of the literature from 1980 to 1997 is repre­
sented in Table 30.1, comprising the experience of 11 
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Table 30.1. Various histologic cell types of 251 female 
urethral carcinoma specimens found in the recent literature 

Transitional cell 
Squamous cell 
Adenocarcinoma 
Melanoma 
Undifferentiated 

47 (18.7%) 
130 (51.8%) 
53 (21.1 %) 

7 (2.8%) 
14 (5.6%) 

institutions (JOHNSON and O'CONNELL 1983; ELKON 
et al. 1980; DESAI et al. 1973; HEDDEN et al. 
1993; TURNER and HENDRY 1980; BENSON et al. 1982; 
MOINUDDIN et al. 1988; HAHN et al. 1991; 
WEGHAUPT et al. 1984; MAYER et al. 1987; BOLDUAN 
and FARAH 1981). The epithelial lining of the urethra 
results in the varied histopathology of urethral carci­
noma. In the female, the proximal urethra usually 
develops transitional cell carcinoma and the distal 
urethra usually develops squamous cell carcinoma. 
The most common histologic type overall is squa­
mous cell. While it is conceivable how the transi­
tional and squamous cell varieties develop based on 
the normal histologic anatomy of the urethra, it is 
not known how the adenomatous variety develops. 
Furthermore, malignant melanoma is an uncommon 
neoplasm, representing only 2% of all malignant tu­
mors (KATZ and GRABSTALD 1976). However, the 
urethra is the most common genitourinary site of 
melanoma. Primary melanoma of the urethra usu­
ally occurs anteriorly, but is associated with a worse 
prognosis than the other histologic tumor types at 
this location (KATZ and GRABSTALD 1976; Pow­
SANG et al. 1988). 

Urethral diverticular cancer is a very uncommon 
disease (CLAYTON et al. 1992). Because these urethral 
tumors tend to present earlier, they are associated 
with a better prognosis. Adenocarcinoma is the most 
common cell type occurring in urethral diverticular 
cancers, accounting for 56% of cases. Transitional 
cell carcinoma, squamous cell carcinoma, and undif­
ferentiated carcinoma have been reported, account­
ing for 29%, 15%, and < 1 %, respectively (CLAYTON 
et al. 1992; GONZALEZ et al. 1985; EVANS et al. 1981). 

30.4 
Etiology of Urethral Carcinoma 

There has been no definitive causal etiologic factor 
for urethral carcinoma. However, several etiologic 
factors have been implicated. Inflammatory diseases 
have long since been associated with urethral cancer, 
though because of the rarity of urethral cancer no 
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definitive causal relationship has been established 
(JOYNER and McDOUGAL 1997). Chronic irritation, 
caruncles, fibrosis, and urethral diverticular disease 
have all been found to be associated with urethral 
cancer. A few cases documented in the literature sug­
gest an association between human papillomavirus 
(HPV), especially genotype 16, and carcinoma of the 
male and female urethra (WIENER and WALTHER 
1994; MEVORACH et al. 1990; WIENER et al. 1992). 

30.5 
Diagnosis of Urethral Carcinoma 

Female patients with urethral cancer present most 
commonly with urethral bleeding, though the 
presenting symptoms can vary depending on the 
location and extent of the lesion (Table 30.2) 
(JOHNSON and O'CONNELL 1983; ELKON et al. 1980; 
Desai et al. 1973; TURNER and HENDRY 1980; 
BENSON et al. 1982; MOINUDDIN et al. 1988; MAYER 
et al. 1987). The range of symptom duration prior to 
diagnosis is 3-9 months (MAYER et al. 1987; 
JOHNSON and O'CONNELL 1983; ELKON et al. 1980; 
BENSON et al. 1982; MAYER et al. 1987). Furthermore, 
all of the symptoms associated with urethral cancer 
can be attributed to benign diseases of the urethra 
and this is often the reason for the frequent delay in 
diagnosis. It is therefore important to have a high 
index of suspicion for any seemingly benign urethral 
lesion that does not resolve after standard therapy. 

Following a thorough history, physical examina­
tion is important to help further identify the diagno­
sis. As noted in Table 30.2, up to 30% of patients may 
present with a palpable urethral mass. In addition, 
distal lesions may be grossly visible protruding 
through the meatus. These must be distinguished 
from benign lesions. Inguinal lymph nodes may be 

Table 30.2. Presenting symptoms of 27l female patients with 
urethral carcinoma found in the recent literature 

Presenting symptoms 

Hematuria 
Irritative voiding symptoms 
Obstructive symptoms/urinary retention 
Dysuria 
Urethral bleeding 
Perineal pain 
Palpable mass 
Fistula 
Dyspareunia 
Urinary incontinence 
Incidental 

17 (6.3%) 
44 (16.2%) 
41 (15.1%) 
30 (11.1%) 
81 (29.9%) 
15 (5.5%) 
29 (10.7%) 

1 (0.4%) 
3 (1.1%) 
7 (2.6%) 
3 (1.1 %) 
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clinically evident in 20%-60% of patients at the 
time of presentation (JOYNER and McDOUGAL 1997). 
These palpable lymph nodes almost always represent 
metastatic spread rather than an inflammatory 
process (as is the case with penile cancer). Exa­
mination under anesthesia is necessary for adequate 
cystourethroscopy and biopsy of the suspicious 
lesion. As well, any palpable inguinal lymph 
node should be biopsied for appropriate staging 
(SKINNER and SKINNER 1988; AHLERING and 
LIESKOVSKY 1988). 

Urethral carcinoma metastasizes primarily via 
hematogenous spread with little correlation between 
lymph node disease and distant metastasis. 
Metastases are primarily to the lung, liver, bones, 
and brain. However, less than 10% of patients have 
distant metastasis at the time of diagnosis (JOYNER 
and McDOUGAL 1997; SKINNER and SKINNER 1988; 
AHLERING and LIESKOVSKY 1988). Radiologic 
studies to assess metastatic disease should include 
CT scan of the abdomen and pelvis, radiographs 
of the chest, and bone scan. While suggested by 
some, a lymphangiogram is of limited value because 
of high false-negative and false-positive results 
(SKINNER and SKINNER 1988). 

Recently in the literature, MRI has been noted to 
provide excellent anatomic detail of the pelvic struc­
tures, providing superior tissue contrast when com­
pared to CT. While many have studied its use in 
female urinary incontinence (CARR et al. 1996), there 
are now reports of its usefulness in helping to stage 
urethral cancer (STROHBEHN et al. 1996; MORIKAWA 
et al. 1995). STROHBEHN et al. (1996) investigated the 
histologic detail of the urethra using high-resolution 
MRI and found an excellent correlation between the 
visible internal urethral anatomy and the gross his­
tologic detail. 

30.6 
Urethral Cancer Staging 

Clinical stage is the most important prognostic fac­
tor in female urethral cancer. Currently, two staging 
systems are most commonly used. The first, that pro­
posed by Grabstald, distinguishes the extent of tissue 
invasion without regard for tumor location, i.e., dis­
tal versus proximal (Table 30.3) (GRABSTALD et al. 
1966). Depth of penetration does correlate well with 
overall survival, regardless of cell type. The reported 
5-year survival rates by stage are as follows: stage A 
45%, stage B 41%, stage C 26%, and stage D 18% 
(BRACKEN et al. 1976). 

Table 30.3. Grabstald staging system for female urethral 
carcinoma 

Stage 0 
Stage A 
Stage B 
Stage C 

Stage Cl 
Stage C2 
Stage C3 

Stage D 
Stage Dl 
Stage D2 
Stage D3 
Stage D4 

Carcinoma in situ 
Submucosal 
Muscular (invasion into periurethral tissues) 
Periurethral 
Invading muscular wall of vagina 
Invading muscle and mucosa of vagina 
Invading other adjacent structures 

(bladder, labia, clitoris) 
Metastases 
Inguinal nodes 
Pelvic nodes 
Para-aortic nodes 
Distant metastases 

Table 30.4. Prempree staging system for female urethral 
carcinoma 

I Disease limited to distal half of urethra 
II Entire urethra, with extension to periurethral tissue, 

but not involving vulva or bladder neck 
III a Urethra and vulva 

b Urethra and vaginal muscle 
c Urethra and bladder neck 

IV a Parametrium or paracolpium 
b Metastases 

1 Inguinal nodes 
2 Pelvic nodes 
3 Para-aortic nodes 
4 Distant metastases 

Many investigators have shown that distal lesions 
have a far better prognosis than proximal lesions due 
to earlier diagnosis and more effective treatments for 
control oflocal disease. The Prempree system, modi­
fied from Chau, does distinguish tumor location as 
well as bladder neck involvement, which has been 
shown in the literature to be an important prognostic 
factor (Table 30.4) (PREMPREE et al. 1978). This stag­
ing system does not, however, provide a classifica­
tion for superficial proximal lesions, which are quite 
infrequent. 

30.7 
Treatment 

Due to the rarity of urethral cancer, reported series 
in the literature are small, with marked variation in 
treatments based only on limited experiences. Thus 
it has been difficult for any single medical center 
to define a definitive therapeutic plan. In general, 
urethral carcinoma is a very malignant disease 
regardless of histologic type, and most would agree 
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that an aggressive treatment plan is usually neces­
sary in order to control local disease. 

Though rarely discovered at early stages, carci­
noma in situ and superficial exophytic lesions can be 
treated with transurethral resection. However, there 
is some concern about understaging which might 
prompt a more extensive treatment approach. For 
superficial distal urethral lesions, stage A or I, both 
conservative surgery and interstitial radiotherapy 
have been equally effective in achieving local con­
trol (see Chap. 31). For distal lesions which are low 
stage, conservative surgery has been used with 
excellent control rates (MOINUDDIN et al. 1988). Up 
to two-thirds of the distal urethra can be excised 
without affecting continence control. 

Despite the success in achieving local control with 
lower stage lesions, higher stage lesions present a 
difficult therapeutic challenge, requiring aggressive 
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surgical resections or the use of combined therapy. 
No standardized therapy has been established due to 
the rarity of this disease. HEDDEN et al. (1993) 
attempted bladder-sparing surgical resections in five 
patients with stage C urethral carcinoma, achieving 
excellent local control with follow-up of up to 75 
months. Others using both radical surgical tech­
niques and various forms of adjunctive radiation 
and chemotherapy treatments found variable 
results (Table 30.5) (JOHNSON and O'CONNELL 1983; 
HEDDEN et al. 1993; TURNER and HENDRY 1980; 
BENSON et al. 1982; MOINUDDIN et al. 1988; HAHN et 
al. 1991). For patients with locally advanced squa­
mous cell carcinoma of the urethra, some recent re­
ports suggest the use of combined external beam 
radiation therapy and chemotherapy (JOHNSON et al. 
1989; LICHT et al. 1995; SHAH et al. 1985; TRAN et al. 
1995) (see Chap. 31 for details). A groin dissection 

Table 30.5. Summary of results using various treatments for female urethral carcinoma according to Grabstald stage as found 
in the recent literature 

A B C C1 C2 C3 D D1 D2 D3 
Subtype Subtype 
not not 
specified specified 

No. of subjects 9 13 26 0 5 7 13 5 4 
Partial urethrectomy (1) NED 

42mos 
Wide local excision! 

anterior 
exenteration 

Surgery alone (3) NED (2) NED (l)NED (1) DWD 
34.3 mos 31.5 mos 54mos 48mos 

(3)AWD (1) AWD 
32.7 mos 3mos 

External beam radiation (1) NED (3) NED (1) NED (2) NED (1)AWD (1) AWD 
221 mos 5.3 mos 12mos 30mos 2mos 12mos 
(l)AWD (3)DWD (l)AWD 
48mos 19.7 mos 30mos 

Brachytherapy (l)DWD (1) NED 
7mos 75mos 

Chemotherapy (1) DWD 
12mos 

External beam radiation (1) AWD (2) NED (4) DWD (1) NED (3)DWD (l)DWD 
3mos 24mos 23.8 mos 119 mos 41.7 mos 18mos 

(3) DWD 
8.3 mos 

Brachytherapy (3) NED (1) NED (2) NED 
35.3 mos 48mos 84mos 
(2)DWD (1) AWD (l)DWD 
70.5 mos 24mos 42mos 

Chemotherapy 
External beam with (3) NED (4) NED (4) NED (l)DWD (1) DWD (1) DWD 

brachytherapy 38.3 mos 26.8mos 38.8 mos 70mos 12mos 12mos 
(1) AWD (l)DWD 
95mos 17mos 

External beam with (6) NED (3) DWD 
chemotherapy 49.5mos 9.3 mos 

No therapy (4) DWD 
24.3 mos 

Numbers of subjects are shown within parentheses; the number of months shown is the average in each case. 
NED, No evidence of disease; DWD, dead with disease; AWD, alive with disease. 
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should be performed for any patient with palpable 
inguinal lymph nodes because of the high likelihood 
of tumor presence. A pelvic lymph node dissection is 
usually performed in conjunction with exenterative 
procedures, but must also be individualized based 
on the extent of local disease and any evidence of 
gross metastatic involvement on initial evaluation. 

Because all of these procedures have a significant 
psychological impact, each must be carefully 
reviewed with the patient. The transurethral proce­
dures and partial resections are usually tolerated 
well with infrequent complications. The extensive 
resections and exenterative procedures are also asso­
ciated with few complications, though the potential 
for serious postoperative problems is greater. Large 
exenterative procedures result in significant areas of 
"dead space," increasing the risk of wound infections 
or abscess formation. In addition, the more exten­
sive surgical procedures increase the potential for 
nonspecific postoperative complications, such as 
sepsis, deep vein thrombosis, and pulmonary embo­
lism (AHLERING and LIESKOVSKY 1988; ZEIDMAN et 
al. 1992). 

30.8 
Surgical Technique 

Treatment failure is usually due to recurrence of dis­
ease locally, which commonly occurs prior to the 
appearance of distant metastasis. The importance of 
achieving local control with the primary treatment 
for urethral cancer cannot be overstated. The follow­
ing is a description of a surgical technique used 
to treat urethral cancers that require a pelvic 
exenterative procedure. This is an aggressive ap­
proach allowing for the inferior rim of the pubis to 
be removed en bloc with the anterior pelvic organs, 
including the anterior vaginal wall, vulva, and clito­
ris (SKINNER and SKINNER 1988). 

Preoperative preparation requires the patient be 
admitted 1 day prior to the procedure. The patient is 
placed on a liquid diet and intravenous fluids the day 
prior to surgery, with nothing by mouth after mid­
night. Additionally, a good bowel preparation is nec­
essary for the urinary diversion that will be required. 
The authors prefer the program first described by 
Nichols et aI., which is short and effective. The pa­
tient takes 120ml ofNeoloid (castor oil) by mouth on 
the morning of arrival at the hospital. This is fol­
lowed by several oral doses of neomycin and eryth­
romycin base given at various times throughout the 
day: 1 g of neomycin at 1000, 1100, 1200, 1300, 1600, 

2000, and 2400 hours and 1 g erythromycin base at 
1200, 1600, 2000, and 2400 hours. Lastly, the patient 
will require education on the type of diversion 
planned and a consultation with the stomal thera­
pist. Proper placement of the stoma site is of utmost 
importance for the patient's well-being postopera­
tively, as well as for postoperative care (SKINNER and 
SKINNER 1988). 

In the operating room, proper patient positioning 
is critical to allow appropriate access to the vaginal 
area, as well as to the abdomen and pelvis. The pa­
tient is placed in a hyperextended frog-leg position 
with the feet separated to allow the surgeon direct 
access to the perineum (Fig. 30.1). The operation 
begins through a long vertical midline incision which 
is directed lateral to the paramedian position at the 
level of the stoma site to ensure that the incision is 
far away from the stoma. After entering the perito­
neum, an intra-abdominal exploration is carried out 
in order to identify any evidence of metastatic dis­
ease. At this point, the large bowel should be mobi­
lized along both right and left colic gutters, and the 
small bowel mesentery mobilized to the ligament of 
Treitz. In addition, the sigmoid mesentery is freed 
from the sacral promontory and distal aorta up to 
the level of the inferior mesenteric artery. After 
mobilizing the bowel, a self-retaining retractor is 
positioned and the right colon and small intestines 
are packed into the epigastrium using lap pads 
(SKINNER and SKINNER 1988). 

Both right and left ureters can then be dissected in 
the deep pelvis to several centimeters beyond the 
point where they cross the common iliac arteries. 
Two large right angle clips are then placed distally on 

Fig. 30.1. Modified frog-leg position as seen from the foot of 
the operating table. [From SKINNER EC, SKINNER DG (1988) 
Management of carcinoma of the female urethra. In: SKINNER 
DG, LIESKOVSKY G (eds) Diagnosis and management of geni­
tourinary cancer. Saunders, Philadelphia, pp 494-495] 
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each ureter and the ureters subsequently divided 
just proximal to the most distal clip. The proximal 
ureters are then carefully mobilized, taking caution 
to maintain their attachment with the infundi­
bulopelvic ligament, which provides important col­
lateral circulation to the ureters. The ureters are then 
tucked under the previously packed bowel until they 
are needed for the urinary diversion (SKINNER and 
SKINNER 1988). 

A standard pelvic lymph node dissection is per­
formed. The limits of dissection are the same as 
those used in standard radical cystectomy proce­
dures; proximally to the level 1-2 cm above the aortic 
bifurcation; laterally to the genitofemoral nerve; 
distally (at the level of the external iliac artery) to the 
circumflex iliac vein; medially to Cooper's ligament; 
distally (at the level of the femoral canal) to the 
lymph node of Cloquet; posteriorly to the obturator 
fossa. Following the pelvic lymph node dissection, 
the lateral and posterior vascular pedicles are devel­
oped and divided as in a standard radical cystectomy 
procedure. 

After the vagina has been opened distal to the 
cervix, the posterior pedicle is further divided by 
incising the lateral vaginal wall on each side approxi­
mately two-thirds distally so that the anterior vaginal 
wall remains with the anterior pelvic organs. The 
midline vertical incision is then extended distally 
over the pubis into the perineum (Figs. 30.2, 30.3) 
and then directed around the clitoris along the vulva 
on either side of the vagina until the 1800 point of 
the vaginal circumference is reached. The incision is 
deepened with cautery down to the inferior ischial 
rim of the pubic ramus on either side. A periosteal 
elevator and cautery are then used to dissect the ori­
gins of the adductor muscles from off the anterior 
ischial rim and pubic ramus laterally to the obturator 
foramen. The lateral vaginal wall is then incised 
proximally on each side to join up with the vaginal 
incisions started from the abdomen (Fig. 30.3) 
(SKINNER and SKINNER 1988). 

Avoiding the obturator nerve laterally and the 
previously ligated obturator vessels, a curved Kocher 
clamp is gently passed through the obturator fora­
men from the perineum to the pelvis. One end of 
a Gigli wire saw can then be clamped to the Kocher 
clamp and gently passed through the obturator fora­
men from the pelvis to the perineum. Another 
curved Kocher clamp is passed medial to the ischium 
from the perineum to the pelvis and the other end 
of the Gigli wire saw is clamped and passed from 
the pelvis to the perineum. A second Gigli wire saw 
is then positioned in the same manner around 
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Fig. 30.2. Female perineum with underlying bone structures 
superimposed. [From SKINNER EC, SKINNER DG (1988) Man­
agement of carcinoma of the female urethra. In: SKINNER DG, 
LIESKOVSKY G (eds) Diagnosis and management of genitouri­
nary cancer. Saunders, Philadelphia, pp 494-495] 

Fig. 30.3. View of perineum showing removal of the anterior 
vaginal wall and inferior rim of pubis using three Gigli saws 
which will allow en bloc removal of these structures with 
the bladder and pelvic lymph nodes. [From SKINNER EC, 
SKINNER DG (1988) Management of carcinoma of the female 
urethra. In: SKINNER DG, LIESKOVSKY G (eds) Diagnosis and 
management of genitourinary cancer. Saunders, Philadelphia, 
pp 494-495] 

the opposite ischial rim of the pubic ramus. A third 
Gigli saw is then positioned in order to divide 
the pubis in half horizontally. A curved Kocher 
clamp is again passed through each obturator fora­
men and each end of this third Gigli saw is carefully 
passed through the right and left obturator foramen 
from the pelvis to the perineum. The three Gigli 
saws are in position to allow the lower rim of 
the pubis to be removed en bloc with the anterior 
pelvic organs once the remaining soft tissue between 
the lateral vaginal wall and the ischial rim of the 
pubic ramus is divided. This allows for excellent 
margins around the periurethral tissue and provides 
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the best possible chance for local control of the 
disease. A urinary diversion of choice is then 
constructed (SKINNER and SKINNER 1988). 

The perineum is closed by mobilizing the poste­
rior vaginal wall, allowing the lateral walls to be 
sewn to the incised vulva. The wound is closed 
primarily in the area of the resected clitoris. A 
polyglycolic acid mesh can be used within the pelvis 
to further reinforce the pelvic floor and prevent a 
possible enterocele (SKINNER and SKINNER 1988). A 
large piece of mobilized greater omentum can 
serve this function as well. In the younger patients, 
consideration should be given to a vaginal 
reconstruction. 

Complications include those following a standard 
radical cystectomy procedure, as well as some addi­
tional complications unique to this procedure. These 
include the development of osteitis pubis, resulting 
in pain and adductor spasms. In the author's ex­
perience, this occurs in approximately 18% of the 
patients, but can occur more frequently if more than 
50 Gy of preoperative radiation has been adminis­
tered. This complication can only be treated with 
palliative measures, but is usually self-limited. The 
rate of wound infections, occurring in approximately 
1 % of standard radical cystectomies, does not seem 
to be affected by the extended incision required 
for this procedure. However, any cosmetic recon­
structive techniques can result in an increased 
wound complication rate, with either infection or 
dehiscence (SKINNER and SKINNER 1988). 
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31.1 
Introduction 

Carcinoma of the female urethra is an uncommon 
tumor of the genitourinary tract. Few cases are being 
reported annually, and about 1500 cases have been 
reported in the literature (GRIGSBY 1992). Cancer of 
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the female urethra represents 0.02% of all cancers in 
women and about 0.1 % of all gynecologic malignan­
cies (JOHNSON and O'CONNELL 1983; WEGHAUPT et 
al. 1984). A majority (85%) of cases of carcinoma of 
the urethra have been reported in white women 
while black women have been next (12%) in fre­
quency (HOPKINS and GRABSTALD 1986). The aver­
age age of diagnosis was 60 years of age, with the 
peak incidence between 50 and 80 years of age 
(GRABSTALD 1973). Squamous cell carcinoma is the 
most frequent histologic diagnosis, being reported in 
70% of cases; transitional cell carcinoma is found in 
15% followed by adenocarcinoma. The remaining 
cases include the following tumors: adenocystic car­
cinoma, clear cell adenocarcinoma, anaplastic tu­
mors, Kaposi's sarcoma, lymphomas, and metastatic 
lesions. It is of interest to note a relatively frequent 
presence in the urethra of primary melanoma 
(SAILERET et al. 1988). 

Study of surgical specimens for the presence of 
human papillomavirus (HPV-16) revealed its 
presence in 59% of the 17 patients studied. Of the 
ten patients in whom HPV-16 was detected, 8 had 
invasive squamous cell carcinoma and 2 had a 
diagnosis of transitional cell carcinoma suggesting 
an association between HPV-16 and carcinoma 
of the female urethra (WEINER and WALTHER 
1994). 

31.2 
Tumor Behavior 

31.2.1 
Anatomic Considerations 

The female urethra is approximately 4 cm in length, 
extending from the bladder through the urogenital 
diaphragm to the vestibule, where it forms the ure­
thral meatus. A small curve is formed with an ante­
rior concavity because of the presence superiorly of 
the pubic ramus. The anterior vaginal wall abuts the 
urethra dorsally. 
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31.2.2 
Tumor Presentation and Spread 

Bleeding is the most common presenting symptom, 
followed by pain and urinary difficulties (GRIGSBY 
1992). Small tumors of the meatus may be misdiag­
nosed as a urethral caruncle which is a benign in­
flammatory lesion. With tumor progression it may 
ulcerate and extend to the perineum (PETERSON et al. 
1973). Larger tumors of the distal urethra can be 
palpated during pelvic examination. More advanced 
tumors may present with urinary retention and over­
flow incontinence. In more than one-third of the 
patients, tumors are confined to the distal urethra 
with regional lymph node spread being uncommon 
(JOHNSON and O'CONNELL 1983; GRABSTALD 1973). 
The lymphatic drainage of the meatus parallels that of 
the vulva, which involves the superficial, deep in­
guinal, and external iliac lymph nodes. The entire 
urethra drains mainly to the obturator, internal and 
external iliac lymph nodes. Advanced stage II and III 
cases have been associated with up to a 50% incidence 
of inguinal or pelvic lymph node involvement. The 
incidence of bilateral lymph node involvement is 
about 30% in patients with any positive lymph nodes 
(GRIGSBY 1992). Distant metastases are found at the 
time of diagnosis in approximately 10% of patients. 
The most common metastatic sites include, in the 
order of decreasing frequency: the lung, liver, bone, 
and brain. Distant tumor spread is more common in 
adenocarcinoma and it does not seem to correlate 
with the presence of lymphatic involvement. Distant 
metastases are responsible for death in 30%-40% of 
patients (GRABSTALD 1973; PETERSON et al. 1973). 

The two most significant prognostic factors affect­
ing patient survival are the tumor stage and its loca­
tion. GRIGSBY and CORN (1992) reported the 
actuarial5-year progression-free survival to be 81 %, 
37%, and 7% for patients with tumors of <2cm, 2-
4cm, and >4cm, respectively. BRACKEN et al. (1976) 
noted a similar correlation between tumor size and 
survival. The reported 5-year survival rates were 
60%, 46%, and 13% in patients with tumors of <2 cm, 
2-4 cm, and> 5 cm, respectively. Patients with early 
meatal tumors had an excellent 5-year survival rate 
of almost 90% (HOPKINS and GRABSTALD 1986). In­
volvement of the entire urethra, fixed lesions, infil­
tration of the adjacent organs, and lymph node 
metastases are well-documented poor prognostic 
factors. There was no statistically significant differ­
ence in treatment outcome in patients with different 
histologic diagnosis and presence or absence of 
adenopathy (GARDEN et al. 1993). 
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Table 31.1. Diagnostic workup for carcinoma of the female 
urethra 

General 
History 
Physical examination, including detailed pelvic examination 

under anesthesia 

Special procedures 
Urine cytology 
Punch biopsy 
Urethroscopy 
Cystoscopy 
Rectosigmoidoscopy (advanced stages or if symptomatic) 

Radiographic evaluation 
Standard 

Chest radiographs 
Intravenous urography 
Computed tomography scan of abdomen and pelvis 
Barium enema (advanced stages or if symptomatic) 

Complementary 
U rethrography 
Lymphangiography 

Laboratory evaluation 
Complete blood count 
Chemistry profile 
Urinalysis 

Prior to selection of treatment, it is imperative to 
accurately define the tumor extent and complete di­
agnostic workup and tumor staging. Recommended 
diagnostic workup is shown in Table 31.1. The two 
commonly used staging systems are the TNM and 
Prempree systems. These staging systems are shown 
in Tables 31.2 and 31.3 (HENSON et al. 1992; 
PREMPREE et al. 1984). 

31.3 
Treatment Selection and Outcome 

31.3.1 
Early Stages (T15, T1 NO, T2NO) 

Tumors of the distal urethra limited to the mucosa 
can be treated either by surgery or by interstitial 
brachytherapy with similar excellent results. Treat­
ment by surgery may involve the use of the following 
techniques: (1) laser, (2) local excision, (3) partial 
urethrectomy, or (4) total urethrectomy (NARAYAN 
and KONETY 1992). GRABSTALD et al. (1966) re­
ported long-term survival in five of the seven pa­
tients treated with partial urethrectomy. The two 
remaining patients developed local recurrence and 
distant metastases 6 and 20 months after treatment, 
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Table 31.2. TNM classification for carcinoma of the urethra" 

Primary tumor (T) 
TX Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Tis Carcinoma in situ 
Ta Noninvasive papillary, polypoid, or verrucous 

carcinoma 
Tl Tumor invades subepithelial connective tissue 
T2 Tumor invades the periurethral muscle 
T3 Tumor invades the anterior vagina or bladder neck 
T4 Tumor invades other adjacent organs 

Regional lymph nodes (N) 
NX Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
Nl Metastasis in a single lymph node, 2cm or less in 

greatest dimension 
N2 Metastasis in a single lymph node, more than 2cm but 

not more than 5 cm in greatest dimension, or multiple 
lymph nodes, not more than 5 cm in greatest 
dimension 

N3 Metastasis in a lymph node more than 5 cm in greatest 
dimension 

Distant metastasis (M) 
MX Presence of distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis 

"Data from HENSON et al. (1992). 

Table 31.3. Prempree modification staging for carcinoma of 
the female urethra" 

Stage I 

Stage II 

Stage III 
A 
B 
C 

Stage IV 
A 
B 
1 
2 
3 
4 

Disease limited to the distal one-half of the 
urethra 

Disease involving the entire urethra, with 
extension to the periurethral tissues, but not 
involving the vulva or bladder neck 

Disease involving the urethra and vulva 
Disease invading the vaginal mucosa 
Disease involving the urethra and bladder neck 

Disease invading parametrium or paracolpium 
Metastases 
Inguinal lymph nodes 
Pelvic nodes 
Para-aortic 
Distant 

"Data from PREMPREE et al. (1983). 

respectively. PETERSON et al. (1973) reported 
long-term tumor control in two patients with 
adenocarcinoma of the anterior urethra treated 
with surgical excision. The same investigators 
also reported another case where a patient with 
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adenocarcinoma of the anterior urethra treated with 
local excision developed local and inguinal node re­
currences 4 years after surgery. This tumor recur­
rence was controlled with salvage irradiation. 

31.3.1.1 
Radiotherapy 

Radiation therapy alone has been successful in treat­
ing distal urethral tumors. The reported cure rates 
with radiation therapy in early meatal tumors have 
ranged from 70% to 100%. ANTONIADES (1969) and 
PREMPREE et al. (1984) reported 100% 5-year sur­
vival in seven and three patients with meatal tumors, 
respectively. CHU (1973) reported the 5-year disease­
free survival in 7 (64%) of 11 patients with distal 
urethral lesions treated with interstitial 
brachytherapy or brachytherapy in combination 
with external beam irradiation. WEGHAUPT et al. 
(1984) reported a 71 % 5-year survival rate in 42 pa­
tients with anterior urethral tumors treated with a 
combination of intracavitary brachytherapy and ex­
ternal beam irradiation. Of the 42 patients treated, 
40% had clinically positive lymph nodes. If these 
lymph nodes were >2cm in diameter they were 
resected midway through the course of external 
beam radiotherapy. 

31.3.1.2 
Brachytherapy Technique 

Interstitial brachytherapy is well established as an 
effective alternative to surgery. Afterloading cath­
eters using iridium-l92 e92Ir) are inserted to form 
a circular pattern around the urethral orifice. The 
treatment volume is defined with magnetic reso­
nance imaging (MRI) and clinical evaluation (Fig. 
31.1). Pretreatment planning is performed with a ra­
diation physicist in attendance. This planning deter­
mines the number of radioactive sources along with 
their activity to best encompass the specified target 
volume and to deliver the desired dose rate. The 
patient, under spinal or general anesthesia, is placed 
in the lithotomy position and a Foley catheter is in­
serted into the bladder and its balloon inflated. The 
actual length of the urethra can be determined by 
gently pulling the balloon of the catheter toward the 
bladder neck, grasping the distal end of the catheter, 
deflating the balloon, and measuring the distance 
between the finger and the balloon. The Foley cath­
eter is used as the carrier of the central source of the 
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Fig.31.1. Magnetic resonance image of a female pelvis. Cross­
sectional view at urethral meatus, in a patient with squamous 
cell carcinoma of distal urethra. Note periurethral and ante­
rior vaginal wall extension of the tumor (solid arrow) 

implant. Stainless steel trocars spaced 1 cm apart, 
guided either by a template or by free hand, are in­
serted into the periurethral tissues in the circumfer­
ential pattern. Blind end plastic catheters are 
threaded into the trocars, and a metal stylet is used to 
keep the catheters in place as the trocars are re­
moved. Metal buttons are placed over each catheter 
and crimped while the stylet remains in position. 
The stylet is then removed and the buttons are su­
tured to the skin to secure the afterloading catheters 
in place. Afterloading treatment planning is then 
carried out to determine the optimal loading of each 
catheter with 192Ir seeds so as to achieve a radiation 
dose distribution within the tumor volume that is as 
homogeneous as possible. After verification of 
source placement by radiography, a dose of 6000-
7000 cGy is delivered at a dose rate of 60-120 cGy per 
hour to the periphery of the implant volume when 
brachytherapy is to be used alone (Figs. 31.2,31.3). 

31.3.2 
Advanced Stages (n, T4, and Positive Nodes) 

Tumor extension to the periurethral tissues, includ­
ing the vagina and labia, or posteriorly into the blad­
der will usually require the use of multidisciplinary 
tumor management. The best results have been 
achieved with the use of preoperative irradiation fol­
lowed by exenterative surgery and urinary diversion. 
KLEIN et al. (1983) reported on five female patients 
who received preoperative irradiation followed by 
anterior exenteration and inferior pubic rami resec-
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Fig. 31.2. Anteroposterior radiograph of an interstitial im­
plant with 19'Ir seeds using the afterloading technique. Forty­
two seeds with an activity of 0.48 mg radium equivalent per 
seed were used in this patient 

Fig. 31.3. Overlay of isodose distribution on the radiograph 
presented in Fig. 31.2. G line represents an isodose of 90 cGy 
per hour 
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tion. A 40% S-year survival rate was obtained in this 
small group of patients. 

31.3.2.1 
Surgical Treatment 

Surgical management (see Chap. 30 for details) in­
volves an anterior exenteration (cystourethrectomy) 
with an inguinal lymph node dissection. More 
advanced cases may require vaginal resection and 
reconstruction using gracilis-myocutaneous flaps. 
Involvement of the inferior pubic rami or symphysis 
pubis involves en bloc resection of the rami to ensure 
an adequate surgical margin (KLEIN et al. 1983). 
GRABSTALD et al. (1966) reported on the manage­
ment of 15 patients with advanced carcinoma of the 
urethra treated by means of anterior or total 
exenteration. At 5 years post treatment, there were 
three survivors. BRACKEN et al. (1976) performed 
radical surgery in seven patients. Of the seven pa­
tients treated, four (57%) failed locally, with one of 
these four patients being salvaged by external beam 
irradiation for a perineal recurrence. 

31.3.2.2 
Radiotherapy 

In order to achieve adequate tumor volume coverage 
in patients with advanced carcinoma of the urethra, 
the use of external beam radiation therapy is re­
quired in addition to brachytherapy. Definitive treat­
ment with radiation therapy consists in coverage of 
the whole pelvis with adequate width of the anterior 
and posterior portals to encompass the inguinal and 
external and internal iliac lymph nodes. This is fol­
lowed by an interstitial brachytherapy boost. The 
pelvis is treated with a dose of 4S00-S000cGy in 4-5 
weeks by external beam. A four-field pelvic tech­
nique is used to reduce treatment side-effects and 
allow adequate coverage of the medial inguinal 
lymph nodes (Figs. 31.4, 31.5). Care should be taken 
particularly when treating the perineum in the eld­
erly patient to avoid confluent moist desquamation, 
which may interfere with treatment completion. This 
tissue reaction may be substantially reduced by 
eliminating the difference in tissue thickness by us­
ing either bolus or tissue compensators, or by treat­
ing the patient with the legs adducted to homogenize 
the radiation dose at the perineum. After a 1- to 2-
week rest period, an additional 2000-3500 cGy is de­
livered by the afterloading interstitial implant (as 
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Fig. 31.4. Anteroposterior radiograph as a part of the treat­
ment simulation process of the four-field pelvis technique for 
urethral cancer. The patient is in the prone position placed on 
a wedge-shaped sponge; the bladder and rectum are filled with 
contrast media. Note displacement of small bowel loops out­
side of the radiation fields. Markers on the urethral meatus 
and anus are shown on simulation radiographs. Note the in­
clusion in the radiation portal of the medial inguinal lymph 
nodes 

Fig.31.5. Lateral simulation radiographs of the four-field pel­
vis technique for urethral cancer. The patient is in the prone 
position placed on a wedge-shaped sponge; the bladder and 
rectum are filled with contrast media. Note displacement of 
small bowel loops outside the radiation fields. Markers on the 
urethral meatus and anus are shown on simulation radio­
graphs. Note the inclusion of the medial inguinal lymph 
nodes. The posterior wall of the rectum and the entire anus are 
excluded from the volume of interest 
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described in Sect. 31.3.1.2) for a cumulative tumor 
dose of7000-8000cGy. ANTONIADES (1969) reported 
a 36% 5-year survival rate in the 11 patients treated 
using external beam irradiation followed by 
brachytherapy. BRACKEN et al. (1976) reported a 
25% 5-year survival for stage C and 20% 5-year sur­
vival for stage D lesions. PREMPREE et al. (1984) 
treated five patients with irradiation alone and two 
with preoperative irradiation. Four of the five pa­
tients treated had no evidence of disease at 5 years 
post treatment. One of the two patients receiving 
preoperative irradiation had no evidence of disease 
at 2 years and the other died of intercurrent disease. 
WEGHAUPT et al. (1984) reported a 50% 5-year sur­
vival rate in 20 patients with involvement of the pos­
terior urethra or of its entire length, treated as 
previously described for the anterior urethral cases. 
Palliation with radiation therapy may provide local 
tumor control but it is usually of short duration 
(GARDEN et al. 1993). 

31.4 
Treatment of Lymphadenopathy 

Clinical involvement of inguinal lymph nodes war­
rants consideration of lymphadenectomy or radio­
therapy. When the lymph nodes are clinically 
negative, prophylactic lymphadenectomy has not 
been proven to be superior to therapeutic node dis­
section (LEVINE 1980). Several investigators have 
recommended prophylactic inguinal lymph node 
irradiation (GARDEN et al. 1993; FOENS et al. 1991; 
HAHN et al. 1987). Those patients not receiving pro­
phylactic inguinal node irradiation had a signifi­
cantly higher (52%) inguinal failure rate than those 
who did (10%) receive this treatment. The use of 
elective inguinal lymph node irradiation has also re­
sulted in a correspondingly higher survival rate as 
compared with those patients who did not receive 
this treatment, the 5-year survival rates being 60% 
and 18%, respectively (FOENS et al. 1991). Tables 31.4 
and 31.5 provide a summary of reported treatment 
results for early and advanced-stage carcinoma of 
the urethra in females. 

31.5 
Chemo-radiotherapy Combination 

Several investigators have used concomitant chemo­
therapy and irradiation. Three medical centers have 
published case reports of patients with advanced 
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Table 31.4. Summary of treatment results for early female 
urethral carcinoma 

Reference No. of Treatment' 5-year 
patients survival (%) 

GRABSTALD et a1. (1966) 26 

BRACKEN et a1. (1976) 30 

TAGGART et al. (1972) 15 
ANTONIADES (1969) 8 
CHU (1973) 11 
PPREMPREE et al. (1984) 7 
WEGHAUPT et a1. (1984) 42 
DESAI et a1. (1973) 10 

R 
S 
R+S 
R (19) 
S (3) 
R + S (8) 
R 
R 
R 
R 
R 
R 

3/13 (23) 
8110 (80) 
2/3 (67) 

(40-45)b 

8/15 (53)' 
7/8 (87.5) 
7/11 (64) 
5/7 (71) 

30/42 (71) 
4/10 (40) 

'R, Radiation therapy; S, surgery; R + S, radiation therapy plus 
surgery. 

bThree-year survival estimated from survival curve. 
'Two-year no evidence of disease. 

Table 31.5. Summary of treatment results for advanced 
female urethral carcinoma 

Reference No. of Treatment' 5-year 
patients survival (%) 

GRABSTALD et a1. (1966) 48 R 1/14 (17) 
S 3117 (18) 
R+S 5/17 (29) 

BRACKEN et al. (1976) 44 R (35) (20-25)b 
S (8) 
R + S (1) 

TAGGART et al. (1972) 22 R (18) 4/22 (18)' 
S (4) 

ANTONIADES (1969) 11 R 4/11 (36) 
CHU (1973) 8 R 0/8 (0) 
PREMPREE et al. (1984) 7 R (5) 

R + S (2) 4/5 (80) 
WEGHAUPT et al. (1984) 20 R 10/20 (50) 
DESAI et al. (1973) 6 R 1/6 (17) 

'R, Radiation therapy; S, surgery; R + S, radiation therapy plus 
surgery. 

bThree-year survival estimated from survival curve. 
'Two-year no evidence of disease. 

squamous cell carcinoma of the female urethra 
treated with 5-fluorouracil, mitomycin C, and exter­
nal beam irradiation with impressive results 
(JOHNSON et al. 1989; SHAH et al. 1985; TRAN et al. 
1995). Another area of interest is the application 
of neoadjuvant chemotherapy with methotrexate, 
vinblastine, doxorubicin, and cisplatin (M -V AC) for 
transitional cell carcinoma of the female urethra. 
This treatment regimen has been successfully used in 
the management of transitional cell carcinoma of the 
bladder (SCHER et al. 1988). 
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31.6 
Treatment Complications 

31.6.1 
Surgery 

Surgical approaches such as anterior exenteration 
and inferior pubic rami resection have resulted in a 
substantial morbidity. Reported treatment compli­
cations of these procedures include: (1) rectovaginal 
fistula, (2) perineal herniation, (3) small bowel fis­
tula, (4) abscess formation, and (5) fracture of the 
superior pubic ramus (KLEIN et al.1983; FOENS et al. 
1991). These are in addition to the permanent 
ostomies necessitated by surgery. 

31.6.2 
Radiotherapy 

Reported complications of radiation therapy have 
been decreasing since the early 1980s due to adop­
tion of the practice of treating multiple fields each 
day and using shrinking field techniques. Most 
medical centers report a complication rate of 12%-
30% (ANTONIADES 1969; CHU 1973; GRIGSBY and 
CORN 1992; GARDEN et al. 1993; PREMPREE et al. 
1984; FOENS et al. 1991). Previously reported compli­
cations include: (1) urethral strictures, (2) urinary 
incontinence, (3) cystitis, (4) osteomyelitis, (5) ra­
diation enteritis, and (6) small bowel obstruction. 
Fistula formation is a severe complication of radio­
therapy in patients with advanced disease. The exist­
ing tumor extension into adjacent organs undergoes 
necrosis following radiotherapy, resulting in fistula 
formation. 

31.7 
Conclusions 

Excellent results may be achieved with either surgery 
or radiotherapy for early distal urethral cancers 
(squamous and adenocarcinomas). 

Early proximal or entire urethral cancers are best 
treated with a combination or external beam radio­
therapy and brachytherapy with or without chemo­
therapy with excellent results and preservation of 
organ function. Surgery can be used for radiotherapy 
failures or persistent tumors. 

Advanced carcinoma of the urethra requires a 
multimodality therapeutic approach, and a combi­
nation of radiation and chemotherapy appears to be 
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the optimal way to treat these patients. Surgery 
should be used in biopsy-proven persistent tumors 
or recurrent tumors following radio-chemotherapy. 
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Retroperitoneal sarcomas are rare tumors that 
account for 10%-20% of all soft tissue sarcomas 
(BINDER et al. 1978; CORAN et al. 1970). Retroperito­
neal sarcomas are responsible for only 0.1 %-0.2% 
of all malignant lesions in the United States 
(ARMSTRONG and COHN 1965; BENMARK et al. 1980; 
BINDER et al. 1978; BOSE 1979; PACK and TABAH 
1954). Eighty-five percent of retroperitoneal tumors 
are malignant, and 35% are found to be sarcomas 
(DONNELLY 1946; MELCOW 1953; PACK and TABAH 
1954). They can occur in patients of all ages, with a 
peak incidence in the sixth decade of life. The first 
description of a retroperitoneal tumor was reported 
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by MORGAGNI in 1761 (MORGAGNI 1969). The 
overall prognosis of patients with retroperitoneal 
sarcomas is poor; these tumors can become quite 
extensive, and invade adjacent organs prior to diag­
nosis. They are relatively resistant to chemotherapy 
and radiation therapy. Surgical intervention cur­
rently offers the best hope for cure, with the highest 
reported overall and disease-free survival and the 
lowest recurrence rates. However, these tumors can 
be difficult to completely resect en bloc (without 
positive surgical margins), resulting in a high inci­
dence of local recurrence and poor survival rates. 

32.2 
Clinical Presentation 

Patients with retroperitoneal sarcomas present most 
commonly with abdominal or flank pain associated 
with a palpable abdominal mass which is associated 
with weight loss (BOSE 1979; BRAASCH and MON 
1967; CODY et al. 1981; ORIANA et al. 1977; PACK and 
TABAH 1954). Symptoms are related to the size, loca­
tion, and associated organ involvement by the tu­
mor. The average duration of symptoms to the time 
of presentation is 5 months. A nontender, palpable 
mass is found in 80%-90% of patients at initial pre­
sentation. Patients may give a history of increasing 
abdominal girth, while 40%-70% of patients de­
scribe vague, poorly localized discomfort. Nonspe­
cific symptoms of nausea, vomiting, and back pain 
are uncommon. Neurologic signs and symptoms at­
tributed to compression of the lumbar and sacral 
plexus nerve roots are present in 27%-33% (COHAN 
et al. 1988). Less commonly (15%), patients present 
with nonmalignant serous ascites secondary to ex­
ternal portal vein compression (STORM and MAHVI 
1991). Gastrointestinal symptoms of a partially ob­
structed nature due to displacement or direct inva­
sion by the mass are present in 10% of patients 
(STORM and MAHVI 1991). Acute or chronic gas­
trointestinal bleeding may occur if the tumor erodes 
into an adjacent portion of small or large intestine. 
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Urinary tract symptoms (dysuria and hematuria) 
are uncommon. Despite the proximity of the kidney 
and ureter to many of these retroperitoneal tumors, 
urinary tract obstruction is generally uncommon 
(BRAASCH and MON 1967; DUNCAN and EVANS 
1977). Although rare, patients may present with 
hypoglycemia thought to be related to either the 
production of an insulin-like substance or the rapid 
utilization of glucose stores by some highly meta­
bolically active sarcomas (PAPAIOANNOU 1966; 
STORM and MAHVI 1991). Other less common pre­
senting symptoms may include lower extremity 
edema secondary to vena caval or lymphatic 
obstruction. 

32.3 
Radiologic Evaluation 

The most useful radiographic study in the evaluation 
of retroperitoneal sarcoma is computed tomography 
(CT) scan (DE SANTOS et al. 1981; KREEL and 
BYDDER 1981; LINDELL et al. 1981; NEIFELD et al. 
1982). An abdominal CT scan can evaluate a retro­
peritoneal mass, and its relationship to adjacent 
structures. It can also identify lymph node involve­
ment if greater than 1 em in diameter and the pres­
ence of any loco regional metastases (see Chap. 4). 
Furthermore, CT scanning may help to distinguish 
sarcomas from other retroperitoneal malignancies, 
such as lymphomas or germ cell tumors (DALTON et 
al. 1989). However, CT scanning cannot distinguish 
the various sarcomatous cell types, with the excep­
tion of liposarcoma, which contains fat (Fig. 32.1). 
Additionally, it may provide a gross evaluation of 
renal function. Importantly, CT scanning plays a 
critical role in routine postoperative patient follow­
up and detection of disease recurrence. 

Magnetic resonance imaging (MRI) is being used 
with increasing frequency. It may prove useful in 
evaluating spinal cord involvement and determining 
whether the tumor extends along a spinal nerve root 
into the cord. MRI should be considered for all 
patients with neurologic symptoms. Tl-weighted 
MRI images may better define the relationship of 
the tumor to other adjacent solid organs, including 
liver, spleen, and pancreas, than CT scanning. 
T2-weighted MR images may also provide better 
resolution of adjacent muscle invasion, and are par­
ticularly useful in determining the extent of tumor 
within the psoas or quadratus muscles and those 
tumors near the spinal foramina (STORM and MAHVI 
1991). In cases where CT scan or clinical presenta-
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Fig. 32.1. Example of a CT scan of a primary retroperitoneal 
liposarcoma originating within Gerota's fascia around the 
right kidney 

tion suggests tumor thrombus involvement (inferior 
vena cava), MRI can be used to determine the extent 
of caval involvement. MRI is less invasive than 
venacavogram and provides better anatomic detail 
than CT scanning. 

Angiography is reserved for those cases in which 
CT scan is inconclusive, or in which better definition 
of the vascular anatomy is needed prior to resection. 
It should not be used, however, to determine surgical 
resectability. 

All patients with elevated serum alkaline phos­
phatase levels or bony pain should undergo a bone 
scan. Those patients considered for surgery should 
undergo a chest CT scan to evaluate for peripheral 
metastases of 1 em or less in diameter. The standard 
chest radiographs will often miss small peripheral 
lung metastases associated with retroperitoneal 
sarcomas. 

32.4 
Pathologic Evaluation 

32.4.1 
Tumor Histology 

Retroperitoneal sarcomas are derived from primary 
mesenchyme. The most common histologic type is 
liposarcoma (CODY et al. 1981; CORAN et al. 1970; 
FORTNER et al. 1981; KARAKOUSIS et al. 1995; 
MCGRATH et al. 1984; ORIANA et al. 1977; PACK 
and TABAH 1954). Other histologic types include: 
leiomyosarcoma, fibrosarcoma, malignant fibrous 
histiocytoma, neurosarcoma, undifferentiated sar-
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comas, hemangiopericytoma, rhabdomyosarcoma, 
and other less common sarcomas (DALTON et al. 
1989; MCGRATH et al. 1984; STORM and MAHVI 
1991). 

32.4.2 
Tumor Grade 

Determination of tumor grade depends on the de­
gree of cytologic atypia, number of mitoses (5 per 
high power field), and the presence or extent of 
necrosis. Sarcomas are designated as grade 1 (G 1 -
well differentiated), grade 2 (G2 - intermediate 
grade, moderately differentiated), or grade 3 (G3 -
poorly differentiated). The pathologic grade is one of 
the strongest predictors of clinical outcome and sur­
vival for patients with retroperitoneal sarcomas and 
is the basis of the American Joint Commission on 
Cancer (AJCC) staging system (Table 32.1) (BEARS et 
al. 1988). Of patients presenting with retroperitoneal 
sarcoma, 57% have histologically high tumor grade, 
and 43% have low grade (JAQUES et al. 1990). 

32.4.3 
Tumor Stage 

The histopathologic grade of the tumor determines 
the stage (I, II, and III) of the patient's disease. Stages 
a and b separate large and small sarcomas. Patients 
with a T1 tumor (less than 5 cm in diameter) are 
substage a; those with larger tumors (greater than 
5cm in diameter) are substage b. Tumors with local 
invasion (bone, nerves, vessels) are classified as T3. 
Tumors with lymph node metastases are classified as 
stage IVa while those with distant metastases are 
stage IVb. 

32.5 
Management of Retroperitoneal 
Sarcomas 

The optimal treatment for a retroperitoneal sarcoma 
is complete surgical extirpation. Every effort should 
be made toward complete en bloc excision of the 
tumor with adequate surgical margins. Different 
types of surgical approaches and incisions have been 
described, including the transperitoneal approach 
(through the midline), transverse incision (chevron), 
or thoracoabdominal incision. The ideal surgical in­
cision should provide optimal exposure and visual-
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Table 32.1. The American Joint Commission on Cancer 
(AJCC) staging system for retroperitoneal sarcomas 

Grade (G) 
GX Grade cannot be assessed 
G 1 Well differentiated 
G2 Moderately differentiated 
G3 Poorly differentiated 
G4 Undifferentiated 

Primary tumor (T) 
TX Primary tumor cannot be assessed 
TO No evidence oftumor 
Tl Tumor size :'>5 cm 
T2 Tumor size >5cm 
T3 Primary tumor grossly invading bone, major vessels, 

major nerves, or extensively infiltrating adjacent soft 
tissues with fixation 

Regional lymph nodes (N) 
NX Regional nodes cannot be assessed 
NO No regional lymph node metastases 
Nl Regional lymph node metastases 

Distant metastases (M) 
MX Presence of distant metastases cannot be assessed 
MO No distant metastases 
Ml Distant metastases 

Stage grouping 
Ia: Gl, Tl, NO, MO 
Ib: Gl, T2, NO, MO 
IIa: G2, Tl, NO, MO 
IIb: G2, T2, NO, MO 
IlIa: G3, G4, Tl, NO, MO 
I1Ib: G3, G4, T2, NO, MO 
IVa: Any G, any T, Nl, MO 
IVb: Any G, any T, any N, Ml 

ization, and allow access for early vascular control of 
the tumor's principal blood supply. We are strong 
advocates (particularly for larger or vascular tu­
mors) of the thoracoabdominal approach. The flank 
approach is suboptimal for large retroperitoneal tu­
mors since it provides poor exposure, and early con­
trol of the major blood vessels is virtually impossible. 

Resection of adjacent organs is often necessary to 
achieve complete excision. Up to 68% of the explora­
tions require resection of adjacent organs to ensure 
negative margins (DALTON et al. 1989; JAQUES et al. 
1990; MCGRATH et al. 1984). The most frequently 
resected organs include: kidney (32%-46%), colon 
(25%), adrenal gland (18%), pancreas (15%), and 
spleen (10%) (JAQUES et al. 1990; MCGRATH et al. 
1984). Historically, incomplete surgical resection has 
been reported in 25%-65% of patients (ADAM et al. 
1984; CODY et al. 1981; FORTNER et al. 1981; 
KARAKOUSIS et al. 1985; MCGRATH et al. 1984; 
STORM and MAHVI 1991). 
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The most common cause of unresectability is ad­
herence to the aorta, vena cava, pancreas, pelvic side 
wall, or peripheral nerve root. It should be empha­
sized that the ability to achieve a complete surgical 
excision affects overall outcome. Incomplete resec­
tion results in a high incidence of local recurrence 
and ultimate failure. Even in patients presumed to 
undergo complete resection, local recurrence rates 
ranging from 43% to 82% have been reported often 
in the absence of metastases (ADAM et al. 1984; CODY 
et al. 1981; FORTNER et al. 1981; GLENN et al. 1985; 
KARAKOUSIS et al. 1985, 1995; MCGRATH et al. 1984; 
SOLLA and REED 1986). Patients with locally recur­
rent disease should be considered for salvage surgi­
cal therapy since complete resection can be achieved 
in more than a third of these patients. 

The morbidity and mortality associated with 
surgical resection of retroperitoneal sarcomas has 
improved considerately. Most series report an 
operative mortality of 2%-7% and an operative 
morbidityof6%-24% (CODY et al. 1981; JAQUES et al. 
1990; MCGRATH 1994). The most common com­
plications following surgery are enterocutaneous 
fistula, intra-abdominal abscess, and intra­
abdominal hemorrhage. 

32.6 
Surgical Technique 

Patient positioning is extremely important, and at­
tention to detail facilitates all phases of the operation 
(Fig. 32.2). The patient should be positioned on the 
ipsilateral side of the operating table with the break 
of the table located immediately above the iliac crest. 
The contralateral leg is flexed 90° and the hips ap­
proximately 30°. The ipsilateral shoulder is then 
torqued approximately 20° off the horizontal, and 
the ipsilateral arm brought across the chest and 
placed in an adjustable arm rest. The pelvis remains 
nearly supine, perhaps rotated only 10° off the hori­
zontal. A sheet roll is then placed longitudinally un­
der the ipsilateral side of the back, and a similar roll 
is positioned under the contralateral side of the ab­
domen. The table is hyperextended, and the patient 
secured with wide adhesive tape at the shoulders, 
hips, and legs. The ipsilateral leg remains extended 
along the ipsilateral edge of the table and is sup­
ported by a pillow. 

The incision generally begins at the mid-axillary 
line and extends over the eight or ninth rib. The 
precise rib incision depends on the extent and loca­
tion of the retroperitoneal disease: the larger the 
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Fig. 32.2. Proper positioning of the patient for the modified 
thoracoabdominal approach. [From Skinner DG (1977) 
Considerations for management of large retroperitoneal 
tumors: use of the modified thoracoabdominal approach. 
J UroI117:60S] 

mass, the higher the incision. The incision extends 
over the rib and across the costochondral junction 
into the epigastrium, where it courses inferiorly as 
a midline incision towards the pelvis. The incision 
may also be extended across the epigastrium to 
improve exposure to the contralateral retroperi­
toneum. A subperiosteal rib resection is performed, 
and the costochondral junction is divided. The 
rectus muscle is divided in the epigastrium and 
retracted laterally. 

In the case of a large retroperitoneal tumor, the 
peritoneum is entered and the small bowel, ascend­
ing and transverse colon, duodenum, pancreas, and 
(on the left side) spleen must be mobilized com­
pletely on the superior mesenteric artery pedicle. 
The small bowel can be placed in a Lahey bag on the 
anterior chest wall (Figs. 32.3-32.6). It is essential 
that the superior mesenteric artery be identified at 
the point where it crosses over the left renal vein. 
This artery must not be injured, since it serves as the 
principal vascular pedicle for the small and large 
bowel. Care must also be taken to prevent excessive 



Primary Retroperitoneal Sarcomas 

Fig. 32.3. Peritoneal incision necessary for complete 
mobilization of small bowel, ascending colon, duodenum, and 
pancreas. [From Skinner DG (1977) Considerations for man­
agement of large retroperitoneal tumors: use of the modified 
thoracoabdominal approach. J UroI117:605] 

tension on this artery and to prevent injuring it with 
a retractor. 

It is often necessary to ligate and divide the infe­
rior mesenteric artery (at its aortal origin) to free the 
descending colonic mesentery. This is a safe maneu­
ver if the marginal artery remains intact. If a portion 
of the colon does not appear viable at the end of the 
procedure, it should be resected. Occasionally, diar­
rhea or intermittent abdominal pain, usually associ­
ated with oral intake of food, may result from 
ischemia to the large bowel following ligation of the 
inferior mesenteric artery. This is a rare occurrence 
in particularly young patients and can usually be 
managed successfully and conservatively without 
long-term sequelae. 

Generally, it is possible to mobilize the aorta and 
resect it free from the large retroperitoneal mass. 
Ligation and division of the lumbar arteries distal 
to the renal pedicle facilitates aortic mobilization. 
Troublesome bleeding from avulsed lumbar vessels 
may occur, but this can be avoided by individual 
ligation and division of each pair of vessels distal to 
the renal pedicle. The placement of he moclips on the 
distal portion of the vessel facilitates this part of the 
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Fig. 32.4. Once the peritoneal attachments to the colon and 
small bowel mesentery have been incised, the entire 
retroperitoneum can be exposed through the right side of the 
chest by placing the intra-abdominal contents in a Lahey bag 
on the anterior chest wall. Care must be taken not to put too 
much tension on the superior mesenteric pedicle. [From Skin­
ner DG (1977) Considerations for management of large 
peritoneal tumors: use of the modified thoracoabdominal 
approach. J UroI117:605] 

operation, but it is best to ligate the lumbar vessels 
at the origin of the aorta and vena cava because 
the clips may be dislodged later in the procedure, 
causing bleeding behind the great vessels. Occasion­
ally, troublesome bleeding from a torn lumbar 
vein or artery will develop despite all precautions. 
The use of an Allis clamp is helpful, and 4-0 arterial 
silk should be available in all cases. Only on rare 
occasions must the aorta be resected with the tumor 
mass and require replacement with a Dacron bypass 
graft. 

Frequently, large retroperitoneal tumors will be 
intimately associated with the inferior vena cava and 
may obstruct this vessel. In such cases, it is best to 
resect the vena cava en bloc with the tumor. It may 
also be necessary to remove the ipsilateral kidney 
en bloc with the tumor. If the right kidney and 
vena cava are resected en bloc with the tumor, it is 
important to maintain the connection between 
the vena cava and the left renal vein, even when 
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Fig. 32.5. Mobilization of the spleen, transverse colon, and 
descending colon for exposure of predominately left-sided 
lesions. For extensive tumors, the right colon and small bowel 
should be mobilized as illustrated in Fig. 32.4 and placed in a 
Lahey bag on the chest wall. [From Skinner DG (1977) Con sid­
era~ions for management oflarge retroperitoneal tumors: use 
other modified thoracoabdominal approach. J Uro117:60Sj 

preoperatively the vena cava had been obstructed 
completely. 

It may be necessary to ligate or secure the cisterna 
chyli with a large hemoclip to prevent chylous ascites 
or the significant loss of protein following resection 
of retroperitoneal sarcomas. The cisterna chyli can 
be identified behind the right renal artery, medial to 
the right crus of the diaphragm, between the aorta 
and vena cava. 

32.7 
Clinical Outcome 

With a more aggressive surgical approach and 
improved perioperative care, patient survival has 
improved. Data combined from multiple series re­
ported that the mean overall survival rates for all 
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Fig. 32.6. Retroperitoneal exposure obtained through the 
left side of the chest following mobilization of the intra­
abdominal contents. Note ligation of the inferior mesenteric 
artery necessary for mobilization of the descending colon. 
[From Skinner DG (1977) Considerations for management 
of large retroperitoneal tumors: use of the modified 
thoracoabdominal approach. J Uro117:60Sj 

patients presenting with primary retroperitoneal 
sarcomas were 34% at 5 years and 18% at 10 years 
(BRAMWELL et al. 1985; STORM et al. 1981; STORM 
and MAHVI 1991; WIST et al. 1985). When analyzed 
according to the extent of resection, it is clear that 
complete resection provides the best hope for long­
term survival. The overall survival rates for patients 
undergoing complete resection were 54% at 5 years 
and 45% at 10 years. More recent reviews reported 
overallS-year survival rates of up to 70% and 5-year 
recurrence-free survival rates of 50% for patients 
undergoing complete resection with microscopically 
negative margins (ADAM et al. 1984; CODY et al. 1981; 
FORTNER et al. 1981; GLENN et al. 1985; MCGRATH et 
al. 1984; SOLLA and REED 1986). Patients with grade 
1 tumors have a 5-year survival rate ranging from 
65% to 74% following complete surgical resection, 
compared to only a 25% 5-year survival rate in pa-
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tients with grade 2 or grade 3 tumors, despite com­
plete resection (JAQUES et al. 1990; STORM and 
MAHVI 1991). 

Total surgical resection is not possible in 25%-
65% of patients and the 5-year survival rates for pa­
tients undergoing partial resection ranges from 5% 
to 35% compared to 0%-15% for patients under­
going biopsy alone (CODY et al. 1981; DALTON et al. 
1989; JAQUES et al. 1990; MCGRATH et al. 1984; 
STORM et al. 1981). The 5-year survival rate for 
patients with unresectable tumors is dismal, ranging 
from 0% to 15% (KARAKOUSIS et al. 1985). 

Local recurrence is an adverse prognostic factor 
in patients following resection of a retroperitoneal 
sarcoma (CODY et al. 1981; GLENN et al. 1985; POT­
TER et al. 1985). Patients with recurrent disease who 
undergo complete surgical resection of the recur­
rence have a median survival of 48 months, com­
pared to a median survival of 22 months in patients 
whose recurrent disease is unresectable (JAQUES 
et al. 1990). The median time to recurrence is vari­
able; however, in most series it is about 15 months 
(BEVILACQUA et al. 1991; DALTON et al. 1989). The 
first recurrence in up to 75% of patients is local; one­
third of these patients will develop metastases. Even 
in patients without evidence of a recurrence in the 
first 5 years, 40% will ultimately present with recur­
rence within the next 5 years. When stratified 
according to tumor grade, the median time to 
recurrence in patients with high-grade primary ret­
roperitoneal sarcomas is 15 months, compared to 44 
months in patients with low-grade tumors (JAQUES 
et al. 1990). 

The strongest predictors of clinical outcome 
(recurrence, survival) are the ability to perform a 
complete surgical resection and tumor grade 
(BEVILACQUA et al. 1991; DALTON et al. 1989; JAQUES 
et al. 1990; MCGRATH et al. 1984). Other factors 
associated with improved clinical outcomes include: 
younger age of patient (less than 53 years of age) 
and absence of tumor fixation to adjacent re~roperi­
toneal structures (Tl and T2lesions) (DALTON et al. 
1989; JAQUES et al. 1990). In one study, metastatic 
disease and T3 tumors were also associated with 
a poor clinical outcome (DALTON et al. 1989). Nei­
ther histologic type (BEVILACQUA et al. 1991) nor 
size of tumor nor gender of patient was found to 
be a predictor of outcome (BEVILACQUA et al. 1991; 
DALTON et al. 1989; JAQUES et al. 1990; MCGRATH 
et al. 1984). 

The most common sites of distant metastases are 
the liver and lungs (JAQUES et al. 1990). Distant 
metastases develop in 23% of patients during the 
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course of follow-up. Risk factors for the develop­
ment of distant metastases include: age (less than 50 
years) and high-grade tumors (CODY et al. 1981). 
Jaques and associates reported that metastatic in­
volvement of the lymph nodes is rare and occurs in 
only 0.8% of patients. 

32.8 
Adjuvant Therapy 

Although many investigators have been unable to 
demonstrate the effectiveness of adjuvant chemo­
therapy or radiotherapy (BEVILACQUA et al. 1991; 
CATTON et al. 1994; DALTON et al. 1989; ELIAS and 
ANT MAN 1988; GLENN et al. 1985; HESLIN et al. 1997; 
MCGRATH et al. 1984), the use of adjuvant therapy 
may improve overall survival and decrease the inci­
dence of recurrence particularly in patients with 
positive surgical margins or those with residual 
disease (GLENN et al. 1985; KINSELLA et al. 1988; 
SINDELAR et al. 1993). 

In trials incorporating intraoperative radio­
therapy (IORT), locoregional recurrences were 
significantly reduced; however, the median overall 
survival was similar in patients who received IORT 
and in those who underwent surgery alone 
(SINDELAR et al. 1993). In one trial, the combination 
of IORT and low-dose external beam irradiation 
therapy was found to be as effective as high-dose 
external beam radiation in preventing tumor recur­
rence following gross resection (KINSELLA et al. 
1988). Although there was no significant improve­
ment in long-term survival or freedom from relapse, 
it was suggested that the use of IORT plus low-dose 
external beam doses could be delivered with less 
morbidity than high-dose external beam alone 
(KINSELLA et al. 1988). These results are comparable 
to prior experience combining surgical resection and 
high-dose postoperative radiotherapy with or with­
out adjuvant chemotherapy for retroperitoneal sar­
comas (GLENN et al. 1985). 

External beam irradiation to doses of 6000 cGy 
following partial resection of retroperitoneal sarco­
mas has been employed to treat a few patients with 
encouraging results (TEPPER et al. 1984; HARRISON 
et al. 1986). However, this high-dose irradiation 
(external beam, IORT) is associated with significant 
morbidity including: radiation enteritis, ureteral 
stenosis, and in the case of IORT, late development 
of femoral and lumbosacral neuropathy and radia­
tion nephritis (GLENN et al. 1985; KINSELLA et al. 
1988; SINDELAR et al. 1993). 
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32.9 
Conclusion 

Primary retroperitoneal sarcomas are rare tumors 
that are very difficult to manage. They present sig­
nificant problems for both the patient and the treat­
ing physician. Complete surgical resection at the 
time of initial presentation provides the best chance 
for long-term survival. Aggressive surgical resection 
of the tumor, adjacent involved organs, and soft 
tissue should be undertaken when it can be accom­
plished with an acceptable morbidity and mortality. 
The decision to operate must be based on the 
patient's overall medical condition, extent of tumor, 
the likelihood of complete resection, and the exper­
tise and familiarity of the surgeon with this problem. 
Presently, there are no data to demonstrate a sur­
vival benefit or significant role for chemotherapy or 
radiation therapy other than investigational. 

Recurrence rates remain high despite complete 
surgical resections and negative margins. It is clear 
that a 5-year survival is not a cure, and close follow­
up is important to identify those patients who would 
benefit from surgical re-resection of recurrent dis­
ease. Follow-up should be diligent with a physical 
examination and routine serum laboratories every 2 
or 3 months. Symptomatic patients with abdominal 
pain, an abdominal mass, or abdominal symptoms 
should undergo an abdominal CT scan or MRI and 
should have radiographs of the chest. Asymptomatic 
patients undergo an abdominal CT/MRI every 6 
months for the first 5 years and then yeady thereaf­
ter. Ultimately, new strategies, trials, and anticancer 
modalities will be needed to improve survival rates 
in patients with retroperitoneal sarcomas. 
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33.1 
Introduction 

Soft tissue sarcomas are rare, accounting for ap­
proximately 1 % of all malignant tumors (SUIT et al. 
1975). Most patients present with large, high-grade 
tumors that are very aggressive locally and tend to 
spread hematogenously. In general, adults have a 
worse prognosis than children with the same sar­
coma. The largest series of genitourinary sarcomas is 
from Memorial Sloan-Kettering Cancer Center in­
volving a prospective data base of 43 patients. This 
study revealed that 86% of tumors were high grade, 
56% of tumors were > 5 cm in diameter and 21 % of 
the patients presented with metastatic disease 
(Russo et al. 1992). In this series, complete surgical 
resection was possible in 58% of cases. The authors 
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reported an actuarial relapse-free survival rate for 
urologic sarcomas of 55% and 40% at 3 and 5 years, 
respectively, regardless of histologic type, patient 
age, or sex (Russo et al. 1992). Despite the modern 
forms of therapy used in this series, their data are 
not significantly different from historical controls 
(POWERS et al. 1956). Favorable prognostic factors 
include: tumors <5 cm in diameter, low-grade tu­
mors, a paratesticular or bladder location, and nega­
tive surgical margins following primary resection. 
Patients with high-grade tumors, or tumors >5 cm in 
diameter, or metastatic disease had a relapse-free 
survival of only 26%. Based on these data a staging 
system was developed for soft tissue sarcomas (Table 
33.1). 

A thorough workup and evaluation is necessary 
in order to determine the exact tissue of origin and 
extent of disease. This includes a history and physi­
cal examination, computerized tomography (CT) 
scan of the abdomen and pelvis, and radiograph of 
the chest. Furthermore, due to the large size of these 
tumors and their locally aggressive nature with 
possible contiguous organ involvement, cystoscopy, 
intravenous pyelography, and examination under 
anesthesia may contribute additional important 
information for the managment of genitourinary 
pelvic sarcomas (JOHANSEN et al. 1988). Special 
immunohistochemical stains are available and may 
help determine the histologic type. These are very 
useful as sarcomas can be a difficult diagnosis 
for the pathologist (Table 33.2). Although rare, 
pseudosarcomatous tumors of the bladder and 
prostate can be confused for a sarcoma. Careful 
pathologic evaluation and use of immunostaining 
can help differentiate a true sarcoma from benign 
tumors or sarcomatoid carcinomas (Ro et al. 1993; 
TORENBEEK et al. 1994). 

Sarcomas are unusual tumors with scattered re­
ports in the literature. Reports are hampered by 
small numbers of patients who differ with regard to 
tumor grade and histology. Therefore, no medical 
center has been able to define an optimal treatment 
strategy for the various histologic types. Addition-



394 

Table 33.1. Staging system for soft tissue sarcomas as 
developed by the Memorial Sloan-Kettering Cancer Center 
(Russo et al. 1992) 

Stage Grade Size (em) Depth 

0 Low <5 Superficial 
1 Low <5 Deep 
2 Low >5 Deep 
3 High <5 Deep 
4 High >5 Deep 

or evidence of 
metastasis 

Table 33.2. Immunocytologic stains available to distinguish 
epithelial tissues from mesenchymal tissues (YAO et al. 1988) 

Marker 

Cytokeratin 
Epithelial membrane antigen 
Vimentin 
Desmin 
Myoglobin 

Tissue 

Epithelial 
Epithelial 
Mesenchymal 
Muscle 
Skeletal muscle 

ally, older reports may no longer be valid with the 
accessibility of more modern surgical techniques, 
newer delivery methods for radiation, and newer 
chemotherapeutic agents. Sarcomas, in general, re­
main a difficult therapeutic challenge due to their 
aggressive nature and their rarity. This chapter will 
review the latest in diagnosing and managing sarco­
mas of the bladder, prostate, and seminal vesicle. 

33.2 
Bladder Sarcomas 

Sarcomas of the bladder are thought to arise from 
pluripotent mesenchymal tissues of the bladder wall. 
Most bladder sarcomas tend to occur at or near the 
trigone, but may occur throughout the urinary blad­
der (PATTERSON and BARRETT 1983). The histologic 
subtypes include: leiomyosarcoma, angiosarcoma, 
rhabdomyosarcoma, liposarcoma, chondrosarcoma, 
osteosarcoma, and malignant fibrous histiocytoma. 
The rarest types (liposarcoma, chondrosarcoma, 
and osteosarcoma), may occur with malignant epi­
thelial cell types (transitional cell carcinoma, squa­
mous cell carcinoma or adenocarcinoma), referred 
to as carcinosarcomas. In general, patients with 
bladder sarcomas tend to fare better than those 
arising from the prostate or seminal vesicle. This is 
possibly due to earlier detection as most patients 
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with bladder sarcomas present with gross hematuria 
(Russo et al. 1992). 

33.2.1 
Bladder Leiomyosarcoma 

Leiomyosarcoma of the bladder is the most common 
sarcoma of the urinary bladder. It occurs two times 
more frequently in men than in women and usually 
presents during the sixth decade of life (SWARTZ 
et al. 1985). Patients present most commonly with 
painless gross hematuria (SWARTZ et al. 1985; 
AHLERING et al. 1988). Other presenting symptoms 
may include urinary frequency, dysuria, urgency, 
lower abdominal pain, lower back pain, and a pal­
pable mass (SWARTZ et al. 1985; AHLERING et al. 
1988). 

Grossly, leiomyosarcomas of the bladder appear 
as a submucosal nodule or as an ulcerating mass and 
are usually well circumscribed, although they are not 
encapsulated. Their color varies from a gray-white to 
a yellow-tan (SWARTZ et al. 1985). Microscopically, 
spindle cells are seen arranged in parallel bundles 
and usually involve the lamina propria and the 
muscularis (ALABASTER et al. 1981). These malig­
nant tumors have nuclear abnormalities which are 
distinguished from their benign counterparts 
(leiomyomas). It is critical to distinguish between a 
leiomyoma and leiomyosarcoma because the treat­
ment for a leiomyoma of the bladder is simple 
enucleation (KABALIN et al. 1990). 

Leiomyosarcomas are generally chemo- and ra­
dioresistant tumors and wide surgical extirpation 
remains the treatment of choice. Radical cystectomy 
for leiomyosarcomas has resulted in a 5-year sur­
vival rate of 65% (TSUKAMOTO and LEIBER 1991). 
Prophylactic urethrectomy is not indicated, with 
only one reported case of a bladder sarcoma devel­
oping a urethral recurrence (MACKENZIE et al. 1968). 
AHLERING et al. (1988) reported their surgical results 
on seven patients with leiomyosarcoma of the 
bladder. Of the seven patients undergoing surgical 
exenteration, three underwent neoadjuvant chemo­
therapy, one received preoperative radiation 
therapy, and three received adjuvant chemotherapy. 
All seven patients were free of disease at an average 
length of follow-up of 48 months. SEN et al. (1985) 
also achieved excellent control for two patients 
with localized leiomyosarcoma of the bladder using 
radical cystectomy; both patients were free of disease 
at 78 and 86 months. Although we do not advocate its 
use, partial cystectomy can be performed in a care-
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fully selected group of patients when the size and 
location of the tumor allow for adequate surgical 
margins (SWARTZ et al. 1985; MACKENZIE et al. 
1971). In a review of ten patients with leiomyo­
sarcomas of the bladder, SWARTZ et al. (1985) 
successfully treated four patients with partial cystec­
tomies (free of disease at 5, 6, 6, and 9 years); one 
patient received adjuvant chemotherapy and one re­
ceived adjuvant radiotherapy. The longest reported 
survival following segmental resection for a leiomyo­
sarcoma of the bladder is 11 years (SMITH and 
KELLERT 1944). Russo et al. (1992) treated two pa­
tients with small bladder leiomyosarcomas (2 em) 
using transurethral resection alone. Both patients 
are free of disease at 7 years. 

Due to the limited number of reported cases, 
the role for neoadjuvant or adjuvant chemotherapy 
and radiotherapy has not been firmly established. 
It has been suggested that chemotherapy be 
reserved for those patients with metastatic disease. 
Chemotherapy agents that have been used with lim­
ited success include doxorubicin, vincristine, cyclo­
phosphamide, and actinomycin D (SWARTZ et al. 
1985; AHLERING et al. 1988). AHLERING et al. (1988) 
used neoadjuvant and adjuvant chemotherapy for 
three patients with bulky bladder leiomyosarcomas 
resulting in freedom from disease for 40, 65, and 97 
months, respectively. They reported the histologic 
changes that occurred after two and three cycles of 
preoperative cisplatinum and doxorubicin, noting 
95% and 98% cystic necrosis in the primary tumor, 
respectively. While their numbers are small, these 
authors recommend two cycles of chemotherapy for 
patients with histologic evidence of chemosensitivity 
or for those with pathologic stage P3A or greater. 

33.2.2 
Bladder Rhabdomyosarcoma 

Because skeletal muscle is not a normal component 
of the bladder wall, rhabdomyosarcoma of the blad­
der is thought to arise from mesenchymal pluripo­
tent cells. This cell type is distinctly more common in 
children than adults, but is an aggressive tumor at 
any age. Rhabdomyosarcomas of the bladder present 
most frequently with gross painless hematuria, 
as do most malignant tumors of the bladder. 
Rhabdomyosarcomas present with metastatic dis­
ease in 20% to 40% of cases, which is the highest 
metastatic rate among all bladder sarcomas. Russo 
et al. (1992) reported that of nine (21 %) patients with 
GU sarcomas that presented with metastatic disease, 
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eight had rhabdomyosarcoma. These aggressive 
tumors can spread by lymphovascular and hema­
togenous routes to distant sites, most commonly to 
the liver and lung. 

Rhabdomyosarcomas are histologically distinct 
tumors characterized by primitive muscle cells 
called eosinophilic rhabdomyoblasts and muscle 
fibers with cytoplasmic cross striations. In adults, 
three cell types of rhabdomyosarcoma are described: 
spindle, alveolar, and giant cell. All are associated 
with a poor prognosis. This malignant tumor must 
be distinguished from its benign counterpart. rhab­
domyoma, which is treated with conservative exci­
sion only. 

Treatment is limited in adults unlike the multi­
modality treatments used in children. In adults, 
rhabdomyosarcomas are generally resistant to che­
motherapy and radiation therapy. Aggressive surgi­
cal extirpation is the treatment of choice for those 
patients with localized disease. AHLERING et al. 
(1988) treated a large bladder rhabdomyosarcoma 
with neoadjuvant chemotherapy and radiation 
therapy, followed by cystectomy. Pathologic evalua­
tion revealed no significant histologic changes from 
the neoadjuvant treatments. Despite aggressive 
efforts, the reported overall 5-year survival is only 
40% (TSUKAMOTO and LEIBER 1991). 

33.2.3 
Bladder Liposarcoma, Chondrosarcoma, 
and Osteosarcoma 

Of all bladder sarcomas, the rarest cell types 
are liposarcomas, chondrosarcomas, and osteosar­
comas. These cell types are thought to arise from 
pluripotent mesenchymal tissue and not from struc­
tures normally present within the bladder wall. The 
chondrosarcoma and osteosarcoma cell types occur 
more commonly as the mesenchymal counterpart in 
a carcinosarcoma and are generally very malignant 
(YOUNG and ROSENBERG 1987). 

Primary osteosarcoma of the urinary bladder is 
extremely rare, with only 22 cases reported in the 
literature (YOUNG and ROSENBERG 1987). Most 
extraosseous osteosarcomas occur in the older age 
groups, whereas osteosarcoma of the bone occurs in 
a much younger age group. In a review of the litera­
ture by YOUNG and ROSENBERG (1987), 18 of the 22 
patients were male, with an average age of 62 years 
(range of 41-83). The etiology of this sarcoma is not 
clear, though radiation-induced osteosarcoma has 
been described. Presenting symptoms are similar to 
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other bladder sarcomas and include gross hematuria 
and irritative voiding symptoms (BERENSON et al. 
1986; YOUNG and ROSENBERG 1987; NICOLAI and 
SPJUT 1959). 

The pathologic diagnosis of osteosarcoma is 
difficult and must be distinguished from 
transitional cell carcinoma with osseous metaplasia 
and carcinosarcoma with an osteosarcoma com­
ponent. This differentiation is important due to the 
worse prognosis associated with osteosarcoma 
(YOUNG and ROSENBERG 1987). Immunohis­
tochemical stains may be helpful in identifying 
malignant epithelial components within the tumor, 
such as carcinoembryonic antigen and cytokeratins 
(ESPINOZA and AZAR 1982). 

Osteosarcoma of the bladder is associated with a 
poor prognosis. Of the patients reported in the litera­
ture, 82% died of their disease within 6 months of 
diagnosis (YOUNG and ROSENBERG 1987). Treatment 
should be applied on an individual basis. Because of 
the aggressive nature of this tumor, most patients 
can only be offered chemotherapy. Surgical resection 
for very large, symptomatic tumors may be benefi­
cial for palliation. 

Liposarcomas of the bladder present primarily 
in middle-aged patients with no sex predilection 
(ROSI et al. 1983). While they occur very infrequently 
in the bladder wall, only three cases in the literature 
describe a perivesical location (EDSON et al. 1961; 
POLSKY et al. 1974; DAS 1980). Patients may present 
with hematuria. When this tumor arises in a 
perivesical location the presenting symptoms may 
include prostatitis and suprapubic discomfort 
(EDSON et al. 1961). 

Liposarcomas have a varied histologic appear­
ance, including normal appearing adipocytes; 
large anaplastic cells with vacuolated cytoplasm and 
large nuclei; anaplastic fibroblasts; and variable 
amounts ofmyxoid tissue (ROSI et al. 1983). Myxoid 
varieties have a better prognosis (EN ZINGER and 
WINSLOW 1962; DAS 1980). Prognosis is strongly 
associated with tumor grade. The more poorly differ­
entiated the tumor, the more aggressive the 
behavior, with deeper infiltration and increasing 
probability of metastasis. These tumors grow very 
rapidly and are known for reaching an enormous 
size. 

Liposarcomas are easy to shell out, but have fine 
tumorous extensions which are impossible to dissect 
out (EDSON et al. 1961). The recommended treat­
ment for adult bladder liposarcoma is extirpative 
surgery. Radiotherapy may play an important role 
for more anaplastic tumors by decreasing the risk of 
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local recurrence (KINNE et al. 1973; SUIT et al. 1975; 
CELIK et al. 1980). 

33.2.4 
Bladder Angiosarcoma 

Angiosarcoma of the urinary bladder is an exceed­
ingly rare tumor, with only a few cases reported in 
the literature. This sarcoma is associated with many 
possible etiologic factors, although it has occurred 
spontaneously (RAVI 1993). Suggested etiologic risk 
factors include exposure to thorium dioxide, arsenic, 
polyvinyl chloride, radiation, chemotherapy, and re­
tained foreign body material (RAVI 1993; MORGAN et 
al. 1989). Presenting symptoms are typical of bladder 
tumors in general, such as gross hematuria and irri­
tative voiding complaints. Despite the aggressive na­
ture of this tumor, conservative surgical resection 
followed by postoperative radiation treatment has 
been successful in one reported case (RAVI 1993). 
Pathologic diagnosis is aided by the use of immuno­
histochemical markers. Both factor VIII-related 
antigen and Ulex lectin are markers for endothelial 
cells, the latter being thought to be more sensitive 
(ARAGONA et al. 1991). 

33.2.5 
Bladder Carcinosarcoma 

Carcinosarcomas contain both a malignant epithe­
lial and a mesenchymal component and rarely occur 
in the urinary bladder. The age range and presenting 
symptoms are similar to those of transitional cell 
carcinoma. This tumor is more common in males, 
with a male to female ratio of 4: 1. Grossly, this 
tumor most commonly occurs around the trigone. 
Carcinosarcomas present a challenge to the patholo­
gist because of the difficulty in diagnosing these 
tumors. The differential diagnosis includes a pure 
epithelial tumor with surrounding sarcomatous 
changes and transitional cell induction of ossifica­
tion in the underlying stroma resembling osteogenic 
sarcoma. The presence of true heterotopic tissue as 
well as immunohistochemical markers may help se­
cure the pathologic diagnosis. A possible etiology to 
carcinosarcoma of the bladder is a history of pelvic 
irradiation, as has been reported in a few cases 
(SCHOBORG et al. 1980). The therapeutic decision 
on the management of this tumor should be based 
on its most malignant component. Depending on 
the histology, treatment should include extirpative 
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surgery with adjuvant radiation and chemotherapy 
(SCHOBORG et al. 1980). 

33.2.6 
Malignant Fibrous Histiocytoma of the Bladder 

Malignant fibrous histiocytoma (MFH) is the most 
common adult soft tissue sarcoma, but is rarely 
found in the bladder. This sarcoma is almost exclu­
sively a disease of adults and usually presents in the 
sixth or seventh decade. Epidemiological data dem­
onstrate a male to female ratio of 3: 2, with Cauca­
sians affected more often than blacks or Orientals 
(OESTERLING et al. 1990). The most frequent site of 
involvement is the deep fascia or skeletal muscles 
of the lower extremity (the thigh), with involvement 
of the genitourinary tract being the least frequent 
site. A review of 59 MFH cases in the literature 
revealed an incidence of lung metastasis of 49%, 
liver metastasis of 12%, and regional lymph node 
metastasis of 22%. While MFH has been reported 
throughout the genitourinary tract, the kidney is 
the most common site. There are only 15 well­
documented cases of MFH occurring in the bladder 
(OESTERLING et al. 1990; EGAWA et al. 1994). Pre­
senting symptoms are similar to those of other blad­
der tumors, and include gross hematuria, bladder 
outlet obstructive complaints, and irritative voiding 
symptoms (OESTERLING et al. 1990). 

Pathology of MFH reveals a pleomorphic tumor 
with both fibroblast-type cells and histiocyte-like 
cells. The quantity of each cell type varies, defining 
a histologic categorization into five subtypes: 
myxoid, giant cell, angiomatoid, storiform-pleomor­
phic, and inflammatory (WEISS 1982). The pleomor­
phic variety is the most common, accounting 
for 70% of all cases, while the inflammatory variety is 
the least common (HOLLOWOOD and FLETCHER 
1995). The most aggressive form is the inflammatory 
type, which may be associated with a fever and leu­
kocytosis (ANGERVALL et al. 1981). The types of 
bladder MFH reported in the literature include 
myxoid and inflammatory subtypes. 

While radiation and chemotherapy have been 
used for MFH, surgery remains the best treatment 
for an attempt at local cure. Even after aggressive 
resections, local recurrence is high, occurring in up 
to 50% of treated cases (OESTERLING et al. 1990; 
WEISS and ENZINGER 1977). Adjunctive therapy has 
included both radiation and chemotherapy. MFH 
has been shown to be very radiosensitive. It has been 
suggested that radiation therapy be used immedi-
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ately after surgical resection in order to decrease the 
risk oflocal recurrence (REAGAN et al. 1981). Despite 
adjuvant treatment with radiation, the rate of meta­
static spread ranges from 23% to 43% (OESTERLING 
et al. 1990). The use of adjuvant chemotherapy is 
therefore warranted. Doxorubicin has been shown 
to be the most effective in the treatment of soft 
tissue sarcomas in general, and is the chemothera­
peutic drug of choice for MFH (OESTERLING et al. 
1990). Furthermore, there is a known synergistic 
effect between doxorubicin and radiation (BELLI 
and PIRO 1977). Others have tried cyclophospha­
mide, vincristine, and actinomycin D with limited 
success (LEITE et al. 1977). 

There is no uniform treatment plan due to the 
rarity of this tumor. In general, tumors that are sur­
gically resectable are approached in an aggressive 
manner with wide local excision, followed by radia­
tion to the tumor bed and adjuvant doxorubicin­
based chemotherapy. If the tumor is unresectable, or 
the patient is a poor surgical candidate, then radia­
tion to the primary tumor followed by doxorubicin 
chemotherapy may provide a chance for prolonged 
survival (OESTERLING et al. 1990). 

33.3 
Prostate Sarcomas 

Sarcomas of the prostate gland are quite uncommon, 
accounting for less than 0.5% of all prostatic 
tumors (NGHIEM et al. 1995; TANNENBAUM 1975; 
TRIPATHI and DICK 1969). The reported histologic 
subtypes are not as extensive as those described for 
the bladder and include leiomyosarcoma, rhabdo­
myosarcoma, carcinosarcomas, and lymphomas. 
While rhabdomyosarcomas of the prostate occur 
more commonly in children, leiomyosarcomas are 
the most common sarcomas that occur in the adult 
prostate (Russo et al. 1992). Prostatic sarcomas 
generally present with obstructive symptoms rather 
than gross hematuria. Most prostate sarcomas are of 
significant tumor size and have poorly differentiated 
histology resulting in a poor prognosis (Russo et al. 
1992). Sarcomas of the prostate tend to be locally 
aggressive with invasion into the surrounding struc­
tures often making it difficult to determine the exact 
tissue of origin during the diagnostic workup. The 
use of a CT scan and magnetic resonance imaging 
(MRI) preoperatively can help define the tissues of 
origin in the pelvis. Additionally, using both T 1- and 
T2-weighted MRI can help delineate the histologic 
diagnosis (Russo et al. 1993; NGHIEM et al. 1995). 



398 

Prostate sarcomas must be distinguished from 
adenocarcinoma as well as from benign tumors 
(OLSON et al. 1994). Cystosarcoma phylloides of the 
prostate is one such benign tumor; a rare tumor of 
hyperplastic and neoplastic glandular-stromal pro­
liferations (OLSON et al. 1994). While the etiology 
of prostate sarcomas is not known, there have been 
two reports of radiation-induced sarcomas of the 
prostate, including one undifferentiated and one lei­
omyosarcoma (NGHIEM et al. 1995; SCULLY et al. 
1990). Treatment usually requires aggressive 
surgical extirpation, though up to 40% of prostate 
sarcomas may be unresectable (Russo et al. 1992). 
Overall, prostate sarcomas are associated with a poor 
prognosis. 

33.3.1 
Prostate Leiomyosarcoma 

Leiomyosarcoma is the most common sarcoma 
type to occur in the prostate, but it represents 
less than 0.1 % of all prostate malignancies 
(CHEVILLE et al. 1995). The largest series is from the 
Mayo clinic by CHEVILLE et al. (1995), who reported 
on the clinical outcome of 23 patients and compared 
this with immunohistological data. They noted 
marked variability in the histologic appearance of 
leiomyosarcomas and found most tumors to be reac­
tive with antibodies to vimentin and actin and some 
to be reactive with antibodies to keratin. In addition, 
some tumors were found to be reactive with 
cytokeratin, once believed to be exclusive to tumors 
of epithelial origin. Most patients present with uri­
nary obstructive symptoms, including decreased 
force of stream, urinary frequency, and urgency. 
Perineal pain occurs in approximately 25% of 
patients. There is no elevation in serum prostate 
specific antigen associated with these sarcomas 
(CHEVILLE et al. 1995). 

The pathology of prostate leiomyosarcomas can 
vary widely, from almost normal-appearing smooth 
muscle to sclerotic stroma and those with epithelioid 
features. Most are found to be high grade at the time 
of diagnosis, though length of survival is unpredict­
able (CHEVILLE et al. 1995). Despite aggressive 
therapeutic measures, local recurrence is frequent; 
distant metastases are less common (AHLERING et al. 
1988). The lung is the most common site of meta­
static spread; spread to the brain, liver, kidney, 
bones, and lymph nodes has also been reported 
(CHEVILLE et al. 1995). CHEVILLE et al. reported a 
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prolonged survival in two patients at 67 and 72 
months using multimodality treatments. As well, 
AHLERING et al. (1988) reported on four patients 
with leiomyosarcoma of the prostate with no evi­
dence of recurrent disease in three of the patients 
at 60, 87, and 73 months using combined therapy, 
including surgery, radiation, and chemotherapy. 
While the numbers at individual institutions are too 
small to define a definitive treatment plan for these 
tumors, an aggressive approach appears warranted. 
A reasonable treatment plan may include radical 
surgical resection followed by adjuvant radiation 
(30-45 Gy) for residual disease, and chemotherapy 
(doxorubicin and cisplatinum) for disseminated dis­
ease (AHLERING et al. 1988). 

33.3.2 
Prostate Carcinosarcoma 

Carcinosarcoma of the prostate is a rare malignancy 
involving both adenocarcinoma and a sarcoma cell 
type. The largest reported series is from the Mayo 
Clinic with retrospective data collected on 21 
patients over a period of nearly 50 years (DUNDORE 
et al. 1995). This type of tumor occurs primarily in 
the sixth to seventh decade, with an average age of 
68 years in the Mayo Clinic series. In this series, the 
majority of the carcinosarcomas had osteosarcoma 
as the sarcoma element (69%), with leiomyosarcoma 
being the second most common (25%) and 
rhabdomyosarcoma found in one patient (6%) 
(DUNDORE et al. 1995). Others have reported 
chondrosarcoma, malignant fibrous histiocytoma, 
myosarcoma, fibrosarcoma, and angiosarcoma. 
When data were available, only one of five patients 
was found to have an abnormal prostate specific 
antigen value preoperatively. In a review of the 
literature, WICK et al. (1989) noted that prostatic 
acid phosphatase was usually normal or only slightly 
elevated. Most patients presented with urinary 
obstructive symptoms and were subsequently diag­
nosed following a transurethral resection of the 
prostate. While all of the patients presented with 
advanced disease (stage C-D), only one was found 
to have an abnormal rectal examination (DUNDORE 
et al. 1995). 

. The pathology typically reveals the adeno­
carcinoma areas to be moderate to poorly differenti­
ated with an abrupt transition to the sarcoma cell 
type. The immunohistochemistry of these carcino­
sarcomas is quite predictable. In the Mayo Clinic 
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series, the adenocarcinoma regions showed reactiv­
ity with keratin (100%), and positivity for PSA 
(75%), whereas the sarcoma regions of the tumor 
showed reactivity with vimentin (100%) (DUNDORE 
et al. 1995). 

The treatment approach in the Mayo Clinic 
series is similar to that used for prostate 
adenocarcinoma in general. Again many patients 
had undergone a TURP prior to any formal 
treatment, with a few patients undergoing a radical 
prostatectomy, cystoprostatectomy, or anterior 
exenteration. Several patients received radiation 
therapy and several underwent hormonal treatment. 
Interestingly, approximately half of all reported 
patients with carcinosarcoma of the prostate had a 
diagnosis of acinar adenocarcinoma previously. It is 
possible that the treatment of an adenocarcinoma 
with hormonal or radiation therapy may result in 
the development of a carcinosarcoma. Additionally, 
it is important to note that estrogen therapy can re­
sult in a desmoplastic reaction in the stroma, which 
must be distinguished histologically from a true car­
cinosarcoma. Electron microscopy and immunohis­
tochemistry may help to differentiate a prostate 
carcinoma with sarcomatous elements from a true 
carcinosarcoma (ORDONEZ et al. 1982; ZENKLUSEN 
et al. 1990). For instance, noting intercellular junc­
tions or well-developed desmosomes helps support 
the finding of a carcinoma. Immunohistochemical 
stains to keratin, vimentin, desmin, epithelial mem­
brane antigen, prostate-specific antigen, myoglobin, 
muscle-specific antigen, and S-protein may also be 
very beneficial in determining the diagnosis (WICK 
et al. 1989). 

In the Mayo Clinic series, 24% of patients pre­
sented with metastatic disease at the time of diagno­
sis and 81% of the patients eventually developed 
metastatic disease, primarily to the lung (48%), bone 
(33%), and brain (19%). The 5-year cancer-specific 
survival was 41% and 7-year survival was 14%. 
Throughout the literature, results of outcome are 
uniformly poor with only one long-term survivor out 
to 85 months after pelvic exenteration, hormonal 
therapy, and resection of a pulmonary metastatic 
lesion (DUNDORE et al. 1995). In two large series, 
no predictors of outcome were identified, including 
age, history of radiation or hormonal treatment, 
histologic subtype, percentage of necrosis, per­
centage of sarcomatous elements, subtype grade, 
number of mitotic figures, and degree of pleo­
morphism (DUNDORE et al. 1995; SHANNON et al. 
1992). 
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33.3.3 
Prostate Rhabdomyosarcoma 

While rhabdomyosarcoma is the most common sar­
coma to occur in the prostate, it is extremely rare to 
find it in the adult. The average age of occurrence is 
5 years overall, with an average age of 39 years in the 
adult literature, ranging from 18 to 68 (WARING and 
NEWLAND 1992). With less than ten adult cases 
reported in the literature, recommendations on 
treatment are limited, as opposed to the pediatric 
literature. These tumors are typically of the embryo­
nal type, are rapid growing and present with 
large pelvic or abdominal masses (WARING and 
NEWLAND 1992). Different from other sarcoma 
types, rhabdomyosarcomas tend to spread via the 
lymphatics with the development of subsequent 
widespread metastatic disease. Presenting symp­
toms in adults are those of urinary obstruction and 
dysuria, while rectal discomfort is more common in 
the pediatric population. On digital rectal examina­
tion the prostate is firm and smooth, compared with 
the hard, nodular feel of prostatic carcinoma. Serum 
studies of PSA and PAP are normal. Metastatic dis­
ease is most commonly to the lung, bone, and liver; 
however, the bone lesions are osteoclastic and found 
throughout the skeleton structure, as opposed to 
metastasis from adenocarcinoma of the prostate. 

Of the nine cases found in the literature, two were 
not grossly described and six of the remaining seven 
were found to be infiltrating the surrounding 
structures (WARING and NEWLAND 1992). Clinically 
rhabdomyosarcoma in the adult prostate is quite 
distinct from adenocarcinoma with no change in 
serum markers, and a different pattern of spread. 
The pathologic diagnosis, however, may be quite dif­
ficult. The appearance of the embryonal type of 
rhabdomyosarcoma may be similar to other myxoid, 
spindle cell, or small cell tumors, making the differ­
ential diagnosis e;x:tensive (WARING and NEWLAND 
1992). As for other sarcomas, electron microscopy 
and immunohistochemistry help to secure the diag­
nosis. Specific markers for rhabdomyosarcoma are 
to myoglobin, skeletal muscle actin, and myosin. 

Treatment of these aggressive tumors is formu­
lated on an individual basis and involves the use of 
surgery, radiation, and chemotherapy. The pediatric 
population has enjoyed a significant improvement in 
survival due to the advances in multimodality treat­
ment; however the adult population has continued to 
display an extremely poor prognosis. Of the nine 
cases reported in the literature, eight had adequate 
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follow-up; all eight were dead from their disease dur­
ing their follow-up of approximately 17 months from 
diagnosis (WARING and NEWLAND 1992). 

33.4 
Retrovesical/Seminal Vesicle Sarcomas 

Tumors of the seminal vesicle are quite rare and also 
tend to present with large sizes, making it difficult to 
determine the exact tissue of origin (CHIOU et al. 
1985; LAzARus 1946). Many of these tumors are 
simply referred to as retrovesical. Criteria have been 
described by DALGAARD and GIERTSEN (1956) for 
determining whether a tumor is truly seminal vesicle 
in origin and they include: histology confirmed by 
biopsy, tumor confined to or centered in the seminal 
vesicle, and no other primary tumor(s). As is true 
throughout the genitourinary tract, mesenchymal 
tumors in this region are very uncommon. They 
occur in the older age groups, with a range of 25 to 
77 (SCHNED et al. 1986). The histologic varieties of 
malignant mesenchymal tumors that occur in the 
retrovesical region are similar to those found in the 
prostate, but are more often poorly defined. They 
include pleomorphic cell sarcoma, primary sarcoma, 
granular cell tumor, round cell sarcoma, and heman­
giosarcoma, along with the more typical liposar­
coma, leiomyosarcoma, and fibrosarcoma (SCHNED 
et al. 1986). Most patients present with symptoms 
related to metastatic disease or to invasion into sur­
rounding structures (rectum, pelvis, bladder, or 
prostate), often causing delay in diagnosis. Pain in 
the rectum or anus, pelvis, or low back 
is not uncommon, along with urinary obstructive 
symptoms (CHIOU et al. 1985; WILLIAMSON 1978). 
There have been a few reports of patients with no 
symptoms, the tumor being found incidentally 
(DALGAARD and GIERTSEN 1956; SCHNED et al. 1986; 
Russo et al. 1992). 

Treatment of these tumors has largely been by 
surgical extirpation. Russo et al. (1992) treated two 
patients with leiomyosarcomas of the seminal vesicle 
with surgical resection only. Both patients are free 
of disease at 24 and 29 months, respectively. The 
longest documented follow-up after successful surgi­
cal excision of a seminal vesicle sarcoma is 3 years 
for a round cell type (SCHNED et al. 1986). There has 
been one prior report of combined surgery and ra­
diation therapy using both external beam (20 Gy) 
and radon seed implants for a pleomorphic cell type 
occurring in the seminal vesicle. That patient was 
alive with disease at 18 months' follow-up. There has 

C.E. Salem et al. 

been one prior report of surgery combined with che­
motherapy that was successfully used for a sarcoma 
in this region for an extraskeletal pelvic Ewing's 
sarcoma contiguous with the right seminal vesicle 
(JOHANSEN et al. 1988). Hormonal therapy using 
estrogens and bilateral orchiectomy has been at­
tempted with no significant advantage (SCHNED et al. 
1986; BENsoN et al. 1984). Because sarcomas arising 
in the retrovesical or seminal vesicle region are rare, 
no definite treatment recommendations can be 
made. Each patient must be evaluated thoroughly 
and therapy decided on an individual basis. 
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34.1 
Introduction 

Hematologic malignancies can infiltrate any organ 
system in the body, including the genitourinary (GU) 
system. Leukemias involving solid organs in general 
are already widespread throughout many organ sys­
tems, and with rare exceptions do not have primary 
presentations in the GU tract. Lymphomas are more 
likely to have primary or focal involvement of the GU 
tract. This involvement of the GU system can be con­
ceptualized in the following manifestations: (1) pri­
mary lymphoma presentations in the GU tract; (2) 
secondary tumor spread of a systemic lymphoma to 
the GU tract; or (3) extrinsic compression of the GU 
system from adenopathy in the abdomen or pelvis. 

A. MOHRBACHER, MD, Department of Hematology, USC 
School of Medicine, 1441 Eastlake Ave., Los Angeles, CA 
90033, USA 

34.2 
Lymphoma of the Genitourinary System: 
Kidney 

The most common site of involvement of non­
Hodgkin's lymphoma (NHL) in the GU tract is the 
kidney. Several hundred cases of lymphoma involv­
ing the kidneys have been reported in the literature, 
but only 10% or less of these cases actually appear to 
be primary lymphoma of the kidney. These some­
times display remarkable similarity to the presenta­
tion of primary renal cell carcinoma, with a solitary 
lesion of the renal parenchyma. There may even be 
tumor extension into the inferior vena cava produc­
ing a tumor thrombus, with clinical findings ofbilat­
erallower extremity edema (WAGNER et al. 1993). 
Renal lymphoma may present with a massively en­
larged kidney without a discernible specific solitary 
lesion (REZNEK and RICHARDS 1990). Remarkably, 
these kidney primaries uncommonly cause actual 
renal dysfunction (MOREL et al. 1994). 

More common is secondary involvement of 
the kidney in a systemically widespread lymphoma. 
Lymphoma is one of the few malignancies that spe­
cifically metastasize to kidneys. Initial computed 
tomographic (CT) findings may be misleading, with 
the appearance of small round hypodensities in renal 
parenchyma often attributed to simple cysts (see 
Chap. 4). Systemic lymphoma involving kidneys 
is commonly bilateral (COHAN 1990). Generalized 
lymphoma involving kidneys is considered stage IV 
by the Ann Arbor staging system, in contradistinc­
tion to a primary solitary lymphoma of one kidney, 
which is termed stage IE (for "extranodal"). Again, 
secondary involvement of the kidney rarely leads to 
alteration of renal function or hematuria. At autopsy 
series, incidental involvement of kidneys is noted in 
a much greater (13%-38%) proportion of patients 
than seen clinically (RICHARDS et al. 1990). 

The two largest institutional studies of renal in­
volvement in patients with NHL were reported in 
1994 by Morel from France and in 1995 from the 
Mayo Clinic (MOREL et al. 1994; OKUNO et al. 1995). 
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The French series reviewed nearly 2000 cases of ag­
gressive lymphoma treated in two prospective trials. 
Of the 2000 patients treated, renal involvement was 
noted in 48, of whom only four had primary (stage 
IE) kidney lymphoma. Therefore renal involvement 
by systemic aggressive lymphoma was found in ap­
proximately 3% of cases, and the primary renal cases 
were less than 10% of these cases (therefore 0.25% of 
all aggressive lymphoma cases). The majority of the 
48 cases were large cell lymphoma (60%), with less 
than 10% each of immunoblastic, lymphoblastic, or 
diffuse mixed cell, and less than 5% each of follicular 
large and diffuse small cell lymphomas; 8% of cases 
were unclassified. Poor prognostic features of in­
creased lactate dehydrogenase (LDH), bulky tumor 
mass >10cm, and poor performance status (ECOG 
> 2) were present in 76%, 69%, and 20% of patients, 
respectively. Patterns of renal involvement were 
quite varied; 43% of patients had bilateral involve­
ment of kidneys, 31% had multiple intraparen­
chymal nodules, 29% had direct invasion into the 
kidney from a perirenal mass, 21 % had a single 
intraparenchymal mass, and 19% had diffuse infil­
tration of the kidney(s). Mild elevation of creatinine 
(>120j.lmlll was noted in 21% of patients, and 6% 
had acute renal failure. In all except one patient renal 
dysfunction resolved after administration of chemo­
therapy. Treatment with varied chemotherapy regi­
mens resulted in a complete remission rate of 57%. 
Disease-free survival and overall survival at 4 years 
were 39% and 58%, respectively. Renal involvement 
by lymphoma and renal failure did not prove to be 
significant prognostic factors. The standard prog­
nostic factors consisting of tumor bulk and poor 
performance status were predictive of likelihood 
of survival. Other poor prognostic clinical features 
tended to accompany these stage IV cases with renal 
involvement including: B symptoms in 65%, bulky 
tumor (>10cm) in 69%, elevated LDH in 76%, and 
other extranodal disease in 42%. This included mar­
row involvement in one-third, gastrointestinal in­
volvement in one-third, and liver involvement in 
one-quarter; lung, CNS, bone, pleura, pancreas, skin, 
orbit, testes, ovary, and thyroid were less commonly 
involved (MOREL et aI. 1994). 

The second large series, published in 1995 from 
the Mayo Clinic (OKUNO et al. 1995), reviewed sev­
eral hundred cases of NHL lymphoma treated over 
a 6-year period. A total of 176 patients were identi­
fied to have renal involvement; five of these cases 
appeared to be primary renal NHL. Of these five 
patients, all presented with flank pain and had B 
cell type; 60% had elevation of serum creatinine. 

A. Mohrbacher 

Tumor histology was diffuse large cell in four of the 
five patients, and small non-cleaved non-Burkitt's 
lymphoma in the remaining patient. Two of the five 
patients achieved durable (>2 years) complete re­
sponse after chemotherapy and consolidation radia­
tion therapy, but the remaining three patients had 
short survival. The authors speculated about a role 
for surgical debulking of renal lymphoma, although 
the data on treatment outcomes from other sites of 
lymphoma involvement did not support this hypoth­
esis. It is difficult to justify a surgical intervention 
based on the outcome in these few patients. 

34.3 
Patterns of Renal Involvement 

Several radiologic series have reviewed the distribu­
tion of renal lesions of lymphoma. COHAN (1990) 
reported on 29 patients with renal or perirenal 
lymphoma. Bilateral lesions were present in 59%, 
and 42% of these patients had accompanying retro­
peritoneal adenopathy. Approximately one-quarter 
of the 29 patients had a single renal or perirenal 
lesion adjacent or contiguous with bulky retroperito­
neal adenopathy. This was suggestive that the renal 
involvement was secondary spread from the adja­
cent perirenal disease. No patients in this series had 
diffuse involvement or kidney enlargement, and only 
one had a solitary mass. REZNEK and RICHARDS 
(1990) reported on 26 cases of lymphoma involving 
kidney. Two of these patients had Hodgkin's disease; 
43% developed renal involvement of systemic 
lymphoma only at relapse, and 43% had no retro­
peritoneal adenopathy. As in the French series by 
Morel et aI., most patients had other sites of 
extranodal disease at the time of presentation, com­
monly the bone. Renal involvement was noted in 
3% of all lymphoma patients undergoing routine 
CT staging. Another series of 23 cases from St. 
Bartholomew's Hospital showed concordant pat­
terns: 73% of patients had high-grade histologies, 
37% had no associated retroperitoneal adenopathy, 
and 86% had other concurrent extranodal sites of 
involvement, again a poor prognostic feature 
(RICHARDS et aI. 1990). As in MOREL'S report, renal 
involvement per se was not an independent adverse 
prognostic factor. 
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34.4 
Workup and Staging 

34.4.1 
Workup 

Because lymphoma involvement of the GU tract is 
frequently secondary to systemic disease, and associ­
ated with other extranodal disease, thorough workup 
is critical in the initial evaluation of lymphoma. Pa­
tients should have CT scans of the neck, chest, abdo­
men, and pelvis, a gallium scan, and bilateral bone 
marrow biopsies. The gallium scan may be confirma­
tory if large (>2cm) hypolucent lesions are seen 
in the kidney, demonstrating increased uptake of 
radiotracer. Lumbar puncture is not routinely 
performed unless a patient demonstrates neurologic 
symptoms, is HIV positive, or has a high-grade 
lymphoma. 

Prognosis and treatment are directly related to 
pathologic subtype oflymphoma. Pathologic classifi­
cation is usually based on the histologic appearance 
of individual lymphoma cells, i.e., small vs large 
cells, with or without cleaved nuclei, as well as the 
organization of cells in the lymphoma lesion, i.e., in 
a follicular or diffuse pattern. Therefore fine-needle 
aspiration (FNA), which disperses cells into a sus­
pension, is generally inadequate for precise defini­
tion of lymphoma subtype. FNA, however, may 
permit staining for lymphoma surface markers such 
as CD20 or CDI9, and staining for kappa or lambda 
light chain monoclonality to confirm malignant B 
cell proliferation. Therefore FNA may offer some 
preliminary assistance in distinguishing carcinomas 
(which usually stain positively for keratin) from 
lymphomas (which should stain positive for CD19 
or CD20), to avoid, for example, an unnecessary 
nephrectomy in a patient with a primary renal 
lymphoma. 

There are no specific serum markers of lym­
phoma, although large cell and other high­
grade lymphomas of significant bulk or extent may 
be associated with an elevated LDH. Serum P2-
microglobulin is frequently elevated in aggressive 
lymphomas, but has not been demonstrated as a 
significant independent risk factor in the widely ac­
cepted International Prognostic Scoring System. 

Small radiologic series of assessment of renal 
lesions by magnetic resonance imaging (MRI) or 
ultrasound have failed to demonstrate sensitive 
or specific performance of either modality to distin­
guish lymphoma from other malignancies involving 
the kidneys or sites of the GU tract. One large retro-
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spective study (HAUSER et al. 1995) assessed the rela­
tive value of CT, ultrasound, and MRI in 560 bilateral 
solid multifocal intrarenal and perirenal lesions. The 
authors concluded that lymphoma, renal cell carci­
noma, and adenomas could not be distinguished by 
the use of these imaging techniques. Lymphoma was 
somewhat more likely in bilateral lesions and more 
likely to infiltrate perinephric fat. 

34.4.2 
Biopsy 

In light of the above, tissue core biopsies are prefer­
able to FNA, and full surgical biopsy more desirable 
yet in cases of suspected lymphoma. In cases of sus­
pected GU tract or renal lesions with associated 
adenopathy, a full lymph node biopsy through a sur­
gical or laparoscopy approach is often the procedure 
of choice, as follicular lymphomas are best defined 
from histology of a full lymph node. Confirmation 
that an associated renal mass is lymphoma and not 
a separate primary may then be relegated to a fine­
needle or CT -guided needle biopsy if this informa­
tion will change therapeutic managment. There have 
been reports of synchronous diagnoses of renal car­
cinoma and lymphoid malignancies in the literature. 

34.5 
Other Sites of Involvement 

34.5.1 
Bladder 

While kidney is the most frequent site of primary or 
secondary extrarenal involvement of NHL, at least 
70 case reports of lymphoma involving the urinary 
bladder are found in the literature (FERNANDEZ­
ACENERO et al. 1996). Clinical presentations ofblad­
der involvement of NHL are rare (0.1%), although 
postmortem series report an incidence of bladder 
involvement of up to 13% (RACIOPPI et al. 1996). It 
is to be noted that this presentation of lymphoma 
has been predominantly reported in middle-aged 
females and may be related to prior history of cys­
titis in 20% (OHSAWA et al. 1993). It is described 
as a submucosal lesion, edematous and smooth on 
cystoscopy, at times friable or hemorrhagic (DOWNS 
1997). One case was reported with the first presenta­
tion being suspicious malignant cells on urine 
cytology. A clinical review of 30 cases of NHL of 
the bladder noted gross hematuria in the majority 
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of patients, a solitary mass in two-thirds, multiple 
masses in a quarter, and diffuse involvement in the 
remainder (OHSAWA et al. 1993). 

In contrast to the predominance of aggressive his­
tologies in the reported cases of renal lymphoma, 
low-grade histology is often seen in lymphomas of 
the bladder, which are included in the spectrum 
of mucosa-associated lymphoid tissue, or MALT 
lymphomas (PAWADE et al. 1993). Biopsies from 
four patients in one series of these MALT type 
lesions confirmed reactive germinal centers with 
follicular colonization by malignant cells in two 
cases. One unusual case reported described a 
Burkitt's lymphoma of the bladder occurring 
after treatment and remission of lymphocyte­
predominant Hodgkin's disease, with molecular 
clonotypic analysis showing both lesions to be of 
similar origin (YOSHINAGA et al. 1996). Several re­
ports of lymphoepithelial malignancies of the blad­
der have emphasized the importance of scrupulous 
pathology review and immunohistochemistry to 
verify whether malignant cells are truly of lymphoid 
origin (AMIN 1995). In these cases, keratin-positive 
and leukocyte common antigen-negative staining 
confirmed carcinoma, and Band T cell markers 
showed a predominance of T cells, presumably reac­
tive in nature. An intense lymphoid or plasma cell 
infiltrate of a bladder carcinoma can be mistaken 
for malignant lymphoma. A case of granulocytic 
sarcoma, an isolated soft tissue variant biologically 
similar to the cells of acute myelogenous leukemia, 
has been reported involving the bladder and causing 
obstructive uropathy (MARTINELLI et al. 1997). 
Again, appropriate suspicion for these unusual enti­
ties and immunohistochemical verification of malig­
nant cell type is mandatory. 

34.5.2 
Testes 

Testicular involvement with NHL has been reported 
uncommonly in the adult literature (MAZZU et al. 
1995). However, the testes are a relatively frequent 
site of involvement of childhood acute lymphocytic 
leukemia, and are thought to be an immunologically 
privileged site. In adults, lymphoblastic lymphoma, a 
variant of similar cell biology to acute lymphocytic 
leukemia (ALL), has been reported with testicular 
presentations. The testes may also be a sanctuary for 
leukemic cells with relatively poor chemotherapy 
penetration, prompting various therapeutic ap­
proaches to prevent relapse at this site. Testicular 
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biopsies and radiation were advocated in the past 
but are now generally reserved for cases of suspected 
active involvement, as current ALL regimens are as­
sociated with a lower incidence of testicular relapses 
than in the past (GuTJAHR and HUMPL 1995). 

A radiologic report noted that testicular sono­
grams on patients with involvement by leukemia 
or lymphoma could show either homogeneous 
hypoechogenicity or multifocal hypogenic lesions, 
increased intralesional flow on Doppler sonography, 
and in virtually all cases, enlarged testes (MAZZU et 
al. 1995). Another urologic report described three 
cases of asynchronous recurrence of a primary tes­
ticular lymphoma occurring in the contralateral tes­
ticle at a mean of 6 months since diagnosis (SELLI 
1994). These three cases and others reported in 
the literature have confirmed a poor prognosis 
for patients presenting with testicular lymphoma 
(ECONOMOPOULOS 1996). One unusual report de­
scribed three cases of an extremely unusual entity, T / 
NK cell lymphoma, involving the testes (CHAN et al. 
1996). This lymphoproliferative disorder is thought 
to be associated with Epstein-Barr Virus (EBV) infec­
tion, and in situ hybridization for EBV was positive in 
these clinically aggressive testicular cases. All three of 
these patients died within 5 months of diagnosis. 

34.5.3 
Other Genitourinary Sites 

Non-Hodgkin's lymphoma of other genitourinary 
sites, including the uterus, cervix, prostate, urethra, 
and ureters, are extremely rare, with only a few re­
ports of each site of involvement found in the litera­
ture (CLAIKENS et al. 1997; KAWAKAMI and MORI 
1995; CURRY et al. 1993; SIMPSON et al. 1990). Cases 
of prostate involvement have been seen in young 
males, and, in one case, as an incidental concurrent 
finding during lymph node dissection for locally 
invasive prostate cancer, as secondary extension of 
Stage I large cell lymphoma from an adjacent iliac 
node (MOHRBACHER A.F., personal communica­
tion). Gynecologic presentations have included four 
cases of lymphoma of the uterus or cervix diagnosed 
by MRI studies, showing an unusual diffuse enlarge­
ment and thickening of the uterine corpus or cervix 
(KAWAKAMI and MORI 1995). Although these sites 
are too uncommon to permit much epidemiologic 
analysis, the association of HIV infection with 
unusual extranodal presentations of NHL should 
be kept in mind in evaluation and workup of such 
patients. 
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34.6 
Genitourinary Lymphoma Following 
Renal Transplantation 

A now well-recognized complication of renal trans­
plantation is risk of secondary malignancies, espe­
cially NHL (MORRISON et al. 1994; PENN 1993; WONG 
and HARRISON 1992; HONDA et al. 1990). This asso­
ciation is attributed to the immunosuppressive 
agents used to prevent rejection of the transplant. 
It is consistent with the markedly increased inci­
dence of NHL in patients with AIDS, where T cell 
immune surveillance of early malignancies is pre­
sumably depressed. These post-transplantation lym­
phoproliferative disorders range from polyclonal 
lymphoproliferative processes of questionable ma­
lignant potential, to aggressive B cell immunoblastic 
lymphomas. In a review of 26 cases of post­
transplantation lymphoproliferative disorder, 12/17 
were monoclonal B cell, 2/17 were T cell, and 3/17 
were polyclonal B cell neoplasms (MORRISON et al. 
1994). Particularly noteworthy is the remarkable 
predominance of primary CNS lymphoma, again 
parallel to advanced AIDS-associated NHL, and the 
22% incidence of lymphoma involving the renal al­
lograft itself (MORRISON et al. 1994; PENN 1993). 
Hodgkin's disease has been reported in renal trans­
plant patients as well, developing at a mean of 49 
months post-transplantation (GARNIER et al. 1996). 
These cases were notable for the predominance of 
mixed cellularity subtype, six of seven cases, with 
one case of lymphocyte depletion subtype. 

Radiation of bladder, uterine cervix, testicle, and 
prostate cancers has rarely been associated with sub­
sequent development of hematologic malignancies, 
i.e., lymphoma, myeloma, and acute myeloid leuke­
mia, or myelodysplastic syndrome (WERNER -WASIK 
1995; HELLBARDT et al. 1990). Conversely, treatment 
of lymphomas and leukemias has been associated 
with an increased frequency of bladder cancer 
(TRAVIS et al. 1993). 

34.7 
AIDS-Related Lymphomas 

B cell NHL occurs at a much higher frequency in HIV 
positive individuals, with relative risk ratio of over a 
hundred to one. Non-Hodgkin's lymphoma is con­
sidered an AIDS defining illness (LEVINE 1992). In a 
series of 112 HIV -positive patients with newly diag­
nosed NHL, RADIN et al. (1993) noted this was the 
AIDS-defining illness in 79%. Mechanisms for this 
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predisposition include loss of tumor surveillance by 
T cells, disregulation of B cells in the absence of T 
cells, and uncontrolled Epstein-Barr virus infection. 
HIV-related lymphomas differ from non-HIV­
related cases by virtue of the extremely high pro­
portion of high-grade histology; 90% are large cell, 
immunoblastic or small noncleaved (non-Burkitt's). 
In addition, an extremely high proportion of HIV­
related lymphomas arise in extranodal sites, includ­
ing kidney and testes, at a higher frequency than 
seen in historical non-HIV lymphoma series. Staging 
and treatment issues are similar to those in non-HIV 
patients, with two important additional consider­
ations. HIV patients more frequently have extensive 
or stage IV disease, with the need for particul­
arly careful staging by CT, gallium, scans, bone 
marrow biopsy, and, due to the high rate of CNS 
involvement, also a lumbar puncture. Because of the 
unusual extranodal presentation of AIDS-related 
lymphomas, conversely, any patient presenting with 
lymphoma of the genitourinary system should be 
considered for HIV testing. 

References 

Amin R (1995) Case report: primary non-Hodgkin's lym­
phoma of the bladder. Br J Radiol68:1257-1260 

Chan JK, Tsang WY, Lau WH, Cheung MM, Ng WF, Yuen WC, 
Ng CS (1996) Aggressive T/natural killer cell lymphoma 
presenting as testicular tumor. Cancer 77:1198-1205 

Claikens B, Oyen R, Goethuys H, Boogaerts M, Baert AL (1997) 
Non -Hodgkin's lymphoma of the prostate in a young male. 
Eur Radiol 7:238-240 

Cohan RH (1990) Computed tomography of renallymphoma. 
J Comput Assist Tomogr 14:933-938 

Curry NS, Chung CJ, Potts W, Bissada N (1993) Isolated 
lymphoma of genitourinary tract and adrenals. LA - Eng 
Urol41:494-498 

Downs TM (1997) Non-Hodgkin's lymphoma can mimic renal 
adenocarcinoma with inferior vena caval involvement. 
Urology 49:276-278 

Economopoulos T (1996) Primary extranodal non-Hodgkin's 
lymphoma in adults: clinicopathological and survival char­
acteristics. Leuk Lymphoma 21:131-136 

Fernandez-Acenero MJ, Martin-Rodilla C, Lopez-Garcia­
Asenjo J, Coca-Menchero S, Sanz-Esponera J (1996) Pri­
mary malignant lymphoma of the bladder. Report of three 
cases. Pathol Res Pract 192:160-163 

Garnier JL, Lebranchu Y, Dantal J, et al. (1996) Hodgkin's 
disease after transplantation. Transplantation 61:71-
76 

Gutjahr P, Humpl T (1995) Testicular lymphoblastic leuke­
mia/lymphoma. World J Urol13:230-232 

Hauser M, Krestin GP, Hagspiel KD (1995) Bilateral solid 
multifocal intrarenal and perirenal lesions: differentiation 
with ultrasonography, computed tomography and mag­
netic resonance imaging. Clin Radiol 50:288-294 

Hellbardt AM, Mirimanoff RO, Obradovic M, Mermillod B, 
Paunier JP (1990) The risk of second cancer (SC) in 



408 A. Mohrbacher: Hematologic Malignancies Involving the Genitourinary System 

patients treated for testicular seminoma. Int J Radiat 
Oncol BioI Phys 18:1327-1331 

Honda H, Barloon TJ, Franken EA Jr, Garneau RA, Smith JL 
(1990) Clinical and radiologic features of malignant 
neoplasms in organ transplant recipients: cyclosporine­
treated vs untreated patients. AJR 154:271-274 

Kawakami S, Mori T (1995) MR appearance of malignant 
lymphoma of the uterus. J Comput Assist Tomogr 19:238-
242 

Levine AM (1992) AIDS associated malignant lymphoma. Med 
Clin North Am 76:253-268 

Martinelli GV, Vianelli N, De Vivo A, et al. (1997) Granulo­
cytic sarcomas: clinical, diagnostic and therapeutical as­
pects. Leuk Lymphoma 24:349-353 

Mazzu D, JeffreyRB Jr, Ralls PW (1995) Lymphoma and leuke­
mia involving the testicles: findings on gray-scale and 
color Doppler sonography. AJR Am J RoentgenoI164:645-
647 

Morel P, Dupriez B, Herbrecht R, et al. (1994) Aggressive 
lymphomas with renal involvement: a study of 48 patients 
treated with the LNH-84 and LNH-87 regimens. Groupe 
d'Etude des Lymphomes de l'Adulte. Br J Cancer 70:154-
159 

Morrison VA, Dunn DL, Manivel JC, Gajl Peczalska KJ, 
Peterson BA (1994) Clinical characteristics of post­
transplant lymphoproliferative disorders. Am J Med 
97:14-24 

Ohsawa M, Aozasa K, Horiuchi K, Kanamaru A (1993) Malig­
nant lymphoma of bladder. Report of three cases and re­
view of the literature. Cancer 72:1969-1974 

Okuno SH, Hoyer JD, Ristow K, Witzig TE (1995) Primary 
renal non-Hodgkin's lymphoma. An unusual extranodal 
site. Cancer 75:2258-2261 

Pawade J, Banerjee SS, Harris M, Isaacson P, Wright D (1993) 
Lymphomas of mucosa-associated lymphoid tissue arising 
in the urinary bladder. Histopathology 23:147-151 

Penn I (1993) Incidence and treatment of neoplasia after 
transplantation. J Heart Lung Transpl 12:S328-S336 

Racioppi MM, Matei DV, Sica S, Pizzo M, Destito A, Alcini A, 
Alcini E (1996) Non-Hodgkin's lymphoma: a case report of 
a secondary bladder involvement. Scand J Urol Nephrol 
30:429-431 

Radin DR, Esplin JA, Levine AM, Ralls PW (1993) AIDS­
related non-Hodgkin's lymphoma: abdominal CT findings 
in 112 patients. AJR Am J RoentgenoI160:1133-1139 

Reznek RH, Richards MA (1990) CT in renal and perirenal 
lymphoma: a further look. Clin Radiol 42:233-238 

Richards MA, Mootoosamy I, Reznek RH, Webb JA, Ta L 
(1990) Renal involvement in patients with non-Hodgkin's 
lymphoma: clinical and pathological features in 23 cases. 
HematoIOncoI8:105-110 

Selli CA (1994) Asynchronous bilateral non-Hodgkin's lym­
phoma of the testis: report of three cases. Urology 44:930-
932 

Simpson RH, Bridger JE, Anthony PP, James KA, Jury 1(1990) 
Malignant lymphoma of the lower urinary tract. A clinico­
pathological study with review of the literature. Br J Urol 
65:254-260 

Travis LB, Curtis RE, Glimelius B, et al. (1993) Second cancers 
among long-term survivors of non-Hodgkin's lymphoma. 
J Nat! Cancer Inst 85:1932-1937 

Wagner JR, Honig SC, Siroky MB (1993) Non-Hodgkin's 
lymphoma can mimic renal adenocarcinoma with inferior 
vena caval involvement [see comments]. LA - Eng Urol 
42:720-723; discussion 723-724 

Werner-Wasik M (1995) Increased risk of second malignant 
neoplasms outside radiation fields in patients with cervical 
carcinoma. Cancer 75:2281-2285 

Wong RC, Harrison P (1992) NonEBV-related B-cell 
lymphoma in a renal transplant patient responding to 
acyclovir and reduction in immunosuppression. Postgrad 
Med J 68:145-146 

Yoshinaga H, Miyasaka N, Kamiyama R, et al. (1996) Clonal 
identification of Burkitt's lymphoma arising from 
lymphocyte-predominant Hodgkin's disease. Br J Hematol 
95:380-382 



3S Rhabdomyosarcoma of the Genitourinary Tract in 
Pediatric Patients 

R.LAVEY 

CONTENTS 

35.1 Introduction 409 
35.2 Pathology 409 
35.3 Staging 410 
35.3.1 TNM-UICC System 410 
35.3.2 IRS Grouping System 411 
35.4 Paratesticular Tumors 411 
35.4.1 Tumor Behavior 411 
35.4.2 Treatment 412 
35.5 Bladder Tumors 414 
35.5.1 Tumor Presentation 414 
35.5.2 Treatment 414 
35.6 Prostate Tumors 415 
35.6.1 Tumor Behavior 415 
35.6.2 Treatment 415 
35.7 Female Genital Tract Tumors 
35.7.1 Tumor Characteristics 
35.7.2 Treatment 416 
35.8 Metastatic Disease 
35.9 Conclusions 

References 

35.1 
Introduction 

418 
418 

417 

416 
416 

Rhabdomyosarcoma accounts for the vast majority 
of sarcomas of the genitourinary (GU) system in 
children and approximately 4% of all pediatric solid 
malignancies, totalling about 250 cases per year 
in the United States. Twenty-six percent of all rhab­
domyosarcoma cases enrolled in the Intergroup 
Rhabdomyosarcoma Study (IRS)-III from 1984 to 
1991 arose from organs of the GU system (CRIST et 
al. 1995). Of 353 patients with rhabdomyosarcoma 
of GU sites enrolled in IRS-lor IRS-II between 1972 
and 1984, the site of origin was paratesticular in 
35%, bladder in 25%, prostate in 24%, vagina in 7%, 
and other sites, including cervix, vagina, and vulva, 
in 8% (NEWTON et al. 1988; LOBE et al. 1996). As 
suggested by the high proportion of paratesticular 
and prostate primary sites, rhabdomyosarcoma oc-
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curs more frequently in boys than girls. The Illale to 
female ratio of incidence in all sites is 1.4: 1. Rhab­
domyosarcoma occurs over 3 times more frequently 
among Caucasians (4.4 per million children) than 
blacks (1.3 per million children). Overall, the peak 
incidence of rhabdomyosarcoma is at 2-5 years 
of age. Seventy percent of cases occur before 
age 10. Rhabdomyosarcoma patients have a dispro­
portionately high rate of congenital anomalies, 
usually involving the gastrointestinal, genitourinary, 
cardiovascular, or central nervous system (RUYMAN 
et al. 1988). Children with neurofibromatosis have an 
elevated risk for rhabdomyosarcoma (McKEEN 
1987). Rhabdomyosarcoma has also been associated 
with paternal cigarette smoking and chemical expo­
sure (GRUFFERMAN et al. 1982). 

35.2 
Pathology 

Rhabdomyosarcoma is a highly malignant neoplasm 
that arises from embryonal mesenchyme with the 
potential for differentiating into striated muscle. The 
myogenic origin of the tumor is demonst:ated ~y 
positive staining for desmin or muscle-speCIfic actm 
(PARHAM et al. 1991). Recent IRS studies categorize 
rhabdomyosarcoma into two prognostically signifi­
cant histologic categories: favorable and unfavor­
able. The alveolar and undifferentiated subtypes are 
considered unfavorable and the other subtypes (em­
bryonal, pleomorphic, and mixed) are favorable. 
Whether the histology is favorable or unfavorable, 
diploid tumors were found on multivariate analysis 
to have a worse prognosis than hyperdiploid tumors 
(SHAPIRO et al. 1991). 

In the IRS-land IRS-II studies, 91 % of patients 
with GU rhabdomyosarcoma had the embryonal 
subtype (20% of which were sarcoma botryoides), 
2% had the alveolar subtype, 1% had the pleomor­
phic subtype, and 6% were indeterminate or not 
classifiable (NEWTON et al. 1988). Embryonal tumors 
consist of primitive mesenchymal cells that show a 
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spectrum of differentiation of rhabdomyoblasts. The 
more mature malignant cells tend to be elongated 
or spindle-shaped, while the less mature cells are 
round. The embryonal subtype resembles normally 
developing skeletal muscle in the 7- to 10-week old 
fetus. It is associated with overexpression of the 
oncogenes n-myc, n-ras, and k-ras (DIAS et al. 1990). 
The sarcoma botryoides variant of embryonal rhab­
domyosarcoma occurs most commonly in sites hav­
ing an open lumen into which the tumor can grow, 
such as the bladder, vagina, and nasopharynx. It is 
characterized by a subepithelial cambium layer of 
condensed cells producing polypoid masses resem­
bling a cluster of grapes and carries a particularly 
favorable prognosis. Alveolar tumors are character­
ized by interconnecting strands of anastomosing 
fibrovascular connective tissue septa, which form 
spaces similar to pulmonary alveoli. Small, round 
malignant cells with scanty eosinophilic cytoplasm 
lie free in these spaces. The alveolar SUbtype re­
sembles developing skeletal muscle in the 10-
to 20-week old fetus. It is associated with the t{2;13) 
and t(1;13) chromosome translocations, the PAX 3-
FKHR and PAX 7-FKHR gene fusion products, and 
overexpression of the oncogene c-myc (DIAS et al. 
1990; DOUGLAS 1987). The t{2;13) translocation 
carries a dismal prognosis (DOUGLAS et al. 1993). 
Fortunately, the unfavorable alveolar and undiffer­
entiated subtypes are rare in GU primary tumors. 
The pleomorphic subtype contains giant anaplastic 
cells with single large nuclei. It accounts for less than 
1 % of rhabdomyosarcomas. Prognosis is inversely 
associated with the number of anaplastic cells 
present (KODET et al. 1993). 

35.3 
Staging 

Rhabdomyosarcoma is both locally invasive and 
prone to metastasize. The most common sites of 
disease dissemination are regional lymph nodes, 
lungs, bone, and bone marrow. Computerized to­
mography (CT) of the chest is performed to evaluate 
for pulmonary metastases, of the abdomen to evalu­
ate for retroperitoneal lymph node involvement, and 
of the pelvis to examine extent of the primary tumor 
and presence of pelvic or inguinal adenopathy. The 
bones and bone marrow are evaluated by nuclear 
medicine bone scan and bone marrow aspirate and 
biopsy. 

There are two staging systems for rhabdomyo­
sarcoma in current use. The TNM-UICC system is 
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based on clinical criteria and the IRS grouping 
system is based on surgical findings and the extent 
of resection. The genitourinary tract is generally 
a favorable location for rhabdomyosarcoma, with 
paratesticular and genital tumors having a better 
prognosis for cure than tumors arising from the 
bladder or prostate (Fig. 35.1). 

35.3.1 
TNM-UICC System 

The TNM-UICC system (Table 35.1) classifies all 
genitourinary tumors without hematogenous dis­
semination, except those arising from the bladder or 
prostate, as stage I. Bladder and prostate primaries 
5 cm or less in diameter and without nodal or he­
matogenous spread are classified as stage II. Bladder 
and prostate primaries greater than 5 cm in diameter 
and/or with nodal or hematogenous spread are clas­
sified as stage III. Hematogenous dissemination 
places any tumor in stage IV. Multivariate analysis of 
data from cooperative group studies from the IRS, 
International Society of Pediatric Oncology (SlOP), 
and Germany and Italy found that primary site and 
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Fig. 35.1. Survival among patients with rhabdomyosarcoma 
enrolled in the IRS-III study according to tumor site and years 
since treatment (CHRIST et al. 1995) 
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Table 35.1. Pretreatment TNM clinical staging system for 
genitourinary rhabdomyosarcoma (UICe) 

Stage GU site Diameter Involved Distant 
nodes metastases 

Paratesticular Any Yes or no No 
or genital 

2 Bladder or :S;5cm No No 
prostate 

3 Bladder or :S;5cm Yes No 
prostate >5cm Yes or no No 

4 Any Any Yes or no Yes 

infiltration outside the site of origin were indepen­
dent prognostic factors for survival (RODARY et al. 
1991). In the IRS-II study, 10-year overall survival 
among patients with bladder or prostate primaries 
was 70% compared to 80% among patients 
with other GU primary sites (MAURER et al. 1993; 
LAWRENCE et al. 1987a). Although the TNM-UICC 
system distinguishes between primary tumor con­
finement to its site of origin (T1) and infiltration 
beyond its origin (T2), it does not separate the Tl 
and T2 tumors into different stages. 

35.3.2 
IRS Grouping System 

The IRS grouping system (Table 35.2) has been in use 
since 1972. Unlike the TNM-UICC system, it takes 
into account the prognostically important extent 
of surgical resection, but fails to consider the site of 
primary tumor. Briefly, IRS group I includes local­
ized tumors that have been completely resected. 
Group II includes tumors with residual microscopic 
disease, evidenced by either positive resection 
margins at the primary site or regional lymph node 
involvement that has been grossly resected. Group 
III includes tumors with residual gross disease at the 
primary site or in regional lymph nodes postopera­
tively. Group IV includes all tumors with distant 
spread of disease. The TNM-UICC system, which 
takes into account the site and size of the primary 
tumor, is currently used to determine the chemo­
therapy regimen to be used postoperatively. The IRS 
system, which is based on the extent oflocoregional 
disease remaining postoperatively, is currently used 
to determine whether radiation therapy is to be used, 
and to what site and dose it should be given. Neither 
system takes into account histologic subtype, which 
is also a strong prognostic factor that currently influ-

Table 35.2. The Intergroup Rhabdomyosarcoma Study (IRS) 
clinical group staging system 

Group I Completely resected localized disease without 
lymph node involvement. No distant metastasis. 

Group II Grossly resected tumor with microscopic 
residual disease at the primary site or in regional 
lymph nodes. No distant metastasis. 

Group III Incompletely resected tumor with gross residual 
disease at the primary site or in regional lymph 
nodes. No distant metastasis. 

Group IV Distant metastatic disease present at diagnosis. 

ences the selection of both chemotherapy and radia­
tion therapy. 

35.4 
Paratesticular Tumors 

35.4.1 
Tumor Behavior 

Paratesticular rhabdomyosarcomas accounted for 
12% of childhood scrotal tumors and 8% of all 
rhabdomyosarcoma cases in the IRS-I and IRS-II 
studies (WIENER 1993). Rhabdomyosarcoma of the 
paratesticular region usually arises from the distal 
spermatic cord and presents as a painless, unilateral 
scrotal swelling or mass above the testis, sometimes 
associated with a hydrocele. Physical examination 
and ultrasonography reveal a solid, firm mass that 
is usually distinct from the testis. It is uncommon to 
have either fixation of the mass to the scrotal skin or 
inguinal adenopathy upon presentation. Unlike 
other sites of rhabdomyosarcoma, the paratesticular 
region has an almost equal likelihood of presenta­
tion at each 5-year period between 0 and 20 years 
of age (RANEY et al. 1987). The most common site 
of metastasis is the para-aortic node chain, as malig­
nant cells may follow the course of the spermatic 
cord into the renal hilar retroperitoneal space. 
Twenty-six to 27% percent of patients had para­
aortic nodal metastasis at presentation in the IRS-II 
and IRS-III studies (LAWRENCE et al. 1987b; WIENER 
et al. 1994). The ipsilateral inguinal lymph nodes 
were involved in 16% of cases in IRS-I and IRS-II. 
Contralateral inguinal node involvement is rare, as is 
iliac node involvement in the absence of para-aortic 
adenopathy (RANEY et al. 1978, 1987). Distant he­
matogenous metastasis is detected at presentation in 
about 15% of cases (RANEY et al. 1987; LAQUAGLIA 
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et al. 1989). The histologic subtype has been found 
to be embryonal in 90% of cases and alveolar in 
the other 10%. An analysis of 173 paratesticular 
rhabdomyosarcoma cases enrolled in IRS-I, II, or III 
found that the one-third of patients whose tumor 
consisted almost exclusively of spindle-shaped cells 
with only sparse amounts of intercellular collagen 
(the spindle-cell variant) had a 5-year survival rate of 
95%, compared to a 5-year survival of 80% among 
the non-spindle-cell embryonal cases (LEUSCHNER 
et al. 1993). 

The paratesticular location carries a favorable 
prognosis, warranting its classification as stage 1 in 
the IRS staging system. Among the favorable charac­
teristics of the paratesticular tumors are the prepon­
derance of the embryonal histology, their superficial 
location leading to early diagnosis and uncompli­
cated resection, and a relatively low propensity to 
metastasize. The 5-year progression-free survival 
of patients in the IRS-I and IRS-II studies with 
paratesticular rhabdomyosarcomas was 93% if there 
was no evidence of metastasis on staging CT scan, 
69% if the CT scan was positive for para-aortic node 
metastasis, and 57% if there was hematogenous me­
tastasis on presentation. With salvage treatment, 
overall survival approached 90% CRANEY et al. 1987). 
Among clinical group I patients entered in all 
three reported IRS studies, only 8 of 128 (6%) re­
lapsed after either postoperative V A or V AC chemo­
therapy. In the IRS-III study, the 5-year survival was 
91 % among all patients without hematogenous me­
tastasis. Although histologic subtype, primary 
tumor size, and completeness of resection were not 
prognostic in IRS-III, age and para-aortic node posi­
tivity on abdominal CT scan were independent, sta­
tistically significant prognostic factors. The 5-year 
survival was 96% among patients with clinically 
negative nodes compared to 69% among patients 
with clinically positive nodes (P < 0.001), and 97% 
among patients below 10 years of age compared 
to 84% among patients above age 10 (P = 0.03) 
(WIENER et al. 1994). 

35.4.2 
Treatment 

Surgery. The initial treatment for solid parates­
ticular masses in children should be inguinal or­
chiectomy with complete resection of the spermatic 
cord structures to the level of the inguinal ring. A 
trans-scrotal procedure increases the incidence of 
local recurrence and nonregional lymph node me-
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tastasis. If the tumor was inappropriately biopsied or 
removed by a trans-scrotal approach, removal of the 
remaining spermatic cord using an inguinal ap­
proach and a partial hemiscrotectomy including the 
prior scrotal incision is indicated. Retroperitoneal 
lymph node dissection was a standard part of the 
staging evaluation in IRS studies I-III, but was elimi­
nated from IRS-IV and IRS-V except in patients with 
suspicious abdominal CT scans due to its morbidity. 
In the IRS-I study, retroperitoneal node dissection 
resulted in a 10% incidence of intestinal obstruction, 
8% incidence of ejaculatory dysfunction, and 5% in­
cidence oflower extremity edema (HEYN et al. 1992). 

An analysis of the need for retroperitoneal lymph 
node biopsy or sampling in patients with stage I, 
clinical group I disease was conducted in 1992 utiliz­
ing the combined results of the IRS-III, German On­
cology Group CWS-81, and Italian Oncology Group 
Italy-79 studies. Retroperitoneal adenectomy uncov­
ered lymph node involvement in only 3 of 88 (3%) 
patients with negative clinical lymph node evalua­
tion in these studies. Lymph node relapse occurred 
in only two patients, both of whom had negative 
staging lymphadenectomies (RODARY et al. 1992b). 
Another evaluation of the need for para­
aortic adenectomy analyzed results in the 110 IRS-III 
patients with paratesticular rhabdomyosarcoma 
who underwent abdominal CT scanning (95%) or 
ultrasound evaluation (5%) followed by retroperito­
neal lymph node sampling. It found that clinical 
evaluation detected only 17 of the 30 pathologically 
positive cases, a 57% sensitivity rate. Seventy-nine 
of the 80 pathologically negative cases were also 
clinically negative, a specificity rate of 99%. The 
false-positive rate of abdominal CT scanning or ul­
trasound was only 6% (1/18) and the false-negative 
rate was 14% (13/92) (WIENER et al. 1994). The para­
aortic nodal relapse rate was 1% (1/110), even lower 
than in the multigroup analysis cited above (OLIVE 
et al. 1984). As in the multigroup study, the nodal 
relapse occurred in a patient who had negative 
findings from an extensive retroperitoneal node dis­
section and did not receive postoperative radiation 
therapy (WIENER et al. 1994). 

Two cooperative groups outside the United States, 
the International Society of Pediatric Oncology and 
the Children's Solid Tumor Group, have reported low 
rates of nodal relapse in prospective trials in which 
node sampling and radiation therapy was omitted in 
patients with complete primary tumor resection and 
negative abdominal CT scans (OLIVE et al. 1984; 
PLOWMAN 1988). Disease recurred in only 2 of 19 
patients (11 %), one of whom had not received che-
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motherapy. Both patients recurred in the para-aortic 
nodes and were rendered disease-free by salvage 
therapy (OLIVE et al. 1984). Six patients in the IRS-III 
study did not undergo node sampling or para-aortic 
nodal irradiation after negative abdominal CT scan­
ning. One relapsed simultaneously in the bone mar­
row and para-aortic nodes; the other five remained 
disease-free. Because of the potential for complica­
tions following retroperitoneal lymph node dissec­
tion, low rate of retroperitoneal node relapse, and 
success in salvaging relapsed pateints, the IRS-IV and 
IRS-V studies include exploratory laparotomy and 
retroperitoneal node dissection or sampling only for 
patients with positive CT or MRI scanning or pal­
pable adenopathy (RODARY et al. 1992b). Preliminary 
analysis of the results from IRS-IV shows no differ­
ence in nodal relapse rate or failure-free survival 
compared to IRS-III. However, some experts still 
advocate surgical staging for all patients, in con­
sideration of the low sensitivity of abdominal CT 
scanning in IRS-III, insufficient experience without 
surgical staging and irradiation of pathologically 
node-positive patients, and reduced surgical morbid­
itywith the use oflaparoscopy and/or limited unilat­
eral node dissection (WIENER et al. 1994). 

Appropriate surgery should render all parates­
ticular rhabdomyosarcoma cases group I (com­
pletely resected) locally. The chance of local relapse 
following complete resection and postoperative che­
motherapy is less than 5%. Patients with no evidence 
of nodal and/or hematogenous spread of disease 
therefore do not receive radiation therapy unless 
there has been local tumor spillage. In the unusual 
case in which the scrotal skin contains malignant 
cells, radiation therapy should be given to the scro­
tum. The contralateral testicle should be transposed 
or abdomen into the thigh prior to scrotal irradiation 
to avoid sterilization, then reimplanted into the 
scrotum following radiation therapy (RANEY et al. 
1987). Radiation therapy to the para-aortic and 
ipsilateral iliac nodes, in combination with chemo­
therapy, is indicated if node dissection has demon­
strated the presence of tumor (clinical group II) or 
there is unresectable adenopathy (clinical group III). 
With this treatment, the risk of nodal relapse is only 
1 % (WIENER et al. 1994). The inguinal nodes are 
irradiated only in patients with demonstrated in­
guinal node involvement. 

Chemotherapy. Multiagent cytotoxic chemotherapy 
given for a period of lO-l2 months is part of the 
standard treatment of all stages and groups of rhab­
domyosarcoma. Prior to the introduction of chemo-

therapy for rhabdomyosarcoma in the mid-1960s, 
only lO%-20% of children with rhabdomyosarcoma 
of the genitourinary organs survived long term 
(FLEMING et al. 1984; TEFFT and JAFFE 1973; 
GROSFELD et al. 1972). In the 1980s, with the com­
bined use of intensive chemotherapy willi surgery 
and/or radiation therapy for local control, the pro­
portion surviving rose to over 70% (LOUGHLIN et al. 
1989). The IRS-V study for localized tumors 
without nodal or hematogenous spread (Low-Risk 
Protocol) that opened in 1997 includes 46 weeks of 
chemotherapy, using vincristine and actinomycin D 
(V A) for patients with favorable histology tumors 
and vincristine, actinomycin D, and cyclophospha­
mide (V AC) for patients with unfavorable histology 
tumors. 

Radiation Therapy. Radiation therapy in the IRS-V 
study is given starting after 3 weeks of chemotherapy 
only to patients with tumor spillage at the primary 
site. Radiation therapy is given earlier than in IRS­
IV, in which irradiation was begun after 9 weeks of 
chemotherapy. The irradiated volume is the region 
of tumor spillage with 2-cm margins. Patients are 
given a total dose of 3600 cGy in 20 fractions of 
180 cGy. The radiation dose was reduced from the 
4140cGy given for microscopic disease in prior IRS 
studies in an attempt to reduce radiation-related 
morbidity in a group of patients with an expected 
95% long-term survival rate. The local control rate 
among 204 IRS-III patients treated with 4140 cGy for 
microscopic residual disease was 91 %. Justification 
for the dose reduction comes from two reports of 
good local control in small series of patients treated 
with 3000-3650 cGy for microscopic rhabdomyo­
sarcoma at Memorial Sloan-Kettering Cancer 
Center and St. Jude Children's Research Hospital 
(ETCUBANAS et al. 1987; MANDELL et al. 1990). 

Patients with nodal metastasis or residual disease 
at the primary site should receive radiation therapy 
in combination with chemotherapy. Three chemo­
therapy regimens for this "intermediate-risk" 
patient group are being compared in the IRS-IV 
study, the standard V AC, vincristine-actinomycin 
D-ifosfamide (VAl), and vincristine-ifosfamide­
etoposide (VIE). Patients in IRS-IV, which was 
opened in 1991, are randomized to receive eight 
courses of one of these three regimens followed 
by four courses of V AC over a total treatment period 
of 44 weeks. Radiation therapy is given starting 
on week 9 of chemotherapy. Actinomycin D and 
etoposide are withheld from the chemotherapy 
courses administered during radiation therapy. The 
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target volume for incompletely resected tumors is 
the extent of tumor at diagnosis with a 2-cm margin. 
Patients with nodal metastasis receive radiation 
to the entire para-aortic and ipsilateral iliac node 
chains. All patients with postoperative microscopic 
residual disease are given a total dose of 4140cGy in 
daily fractions of 180 cGy. This treatment is expected 
to achieve a 90% locoregional control rate. Patients 
with postoperative gross residual disease are ran­
domized to receive 5040 cGy in once daily fractions 
of 180 cGy or 5940 cGy in twice daily fractions of 
1l0cGy. In the IRS-II study, patients with gross 
residual disease who were given 4000-5500cGy in 
once daily fractions had a local relapse rate of 16% 
and a loco regional relapse rate of 32%. A dose 
of 6000 cGy given in once daily fractions of 200 cGy 
has been reported to result in higher rates of 
both local control and permanent morbidity 
(DONALDSON et al. 1973; HEYN et al. 1976; TEFFT 
et al. 1986). Hyperfractionated radiation therapy 
with concurrent multiagent chemotherapy has been 
shown to be feasible for rhabdomyosarcoma patients 
without undue toxicity, first at Memorial Sloan­
Kettering Cancer Center (MANDELL et al. 1988), 
then in 284 patients treated on the IRS-IV pilot 
study (DONALDSON et al. 1995). It is hoped that 
hyperfractionation will provide the benefits of an in­
creased cumulative radiation dose without the ac­
companying morbidity. 

35.5 
Bladder Tumors 

35.5.1 
Tumor Presentation 

Rhabdomyosarcomas account for approximately 
90% of all bladder malignancies in children. The 
bladder was the site of 5% of all rhabdomyosarcomas 
entered into the IRS-I and IRS-II studies (NEWTON 
et al. 1988). Tumors generally arise from the submu­
cosa of the trigone or dome of the bladder and pro­
trude into the bladder lumen. In boys, bladder 
tumors often invade the prostate, making it difficult 
to determine which is their organ of origin. The 
tumor commonly presents with pelvic pain and dys­
uria, polyuria, hematuria, and urinary retention. 
Tumors located in the dome of the bladder may 
produce a palpable low abdominal mass. Ultrasono­
graphy usually delineates the mass well (BAHNSON 
et al. 1989). A histologic diagnosis can often be made 
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by cystoscopy. The histologic subtype was embryo­
nal in 55% and botryoid in 40% of cases in the IRS-I 
and IRS-II studies. Dissemination into regionallym­
phatics, usually the hypogastric and external iliac 
and less commonly the para-aortic nodes, was 
detected in 21 % of IRS-land IRS-II patients 
(LAWRENCE et al. 1987b). Distant metastasis is 
unusual, occurring in only 6% of patients in the IRS­
I study. Reported sites of distant metastasis include 
the lung, pleura, bone marrow, and liver (HAYS et al. 
1982). 

35.5.2 
Treatment 

Local control of the primary bladder tumor is 
strongly associated with complete resection of the 
primary tumor. Surgical therapy ideally is a partial 
cystectomy resulting in complete resection with 
preservation of bladder function. This is more fea­
sible with tumors located in the bladder dome than 
in the trigone or neck. Only rarely can the tumor be 
completely resected at presentation with preserva­
tion of bladder and urethral function. The initial op­
erative procedure is therefore generally limited to a 
biopsy for diagnostic purposes. Chemotherapy and 
radiation therapy are then employed prior to defini­
tive surgical resection. 

The IRS-I study demonstrated that pelvic ex­
enteration is not required for cure. All five patients 
in whom negative surgical margins were obtained by 
partial cystectomy remained free from relapse after 
postoperative adjuvant radiation and chemotherapy 
(HAYS et al. 1990). However, 42% of patients under­
went exenteration at diagnosis. Overall, 70% of pa­
tients remained free of disease at 3 years, but only 
23% were alive with bladder function. In an attempt 
to increase the bladder retention rate, the IRS-II 
study utilized primary triple-agent (V AC) chemo­
therapy followed at week 16 by radiation therapy. 
This resulted in initial bladder conservation in 97% 
of patients, but within 3 years 50% of patients re­
lapsed and only 22% remained alive with bladder 
function (RANEY et al. 1990). Both bladder preserva­
tion and survival improved in the IRS-III study, in 
which radiation therapy was moved forward from 
week 16 to week 6, vincristine was administered 
weekly, and cisplatin and doxorubicin were added to 
the V AC regimen. Surgery was performed after ra­
diation therapy to document a complete response to 
treatment or perform a conservative resection of re-
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sidual disease, if possible. The 4-year results for 83 
bladder or prostate rhabdomyosarcomas treated in 
IRS-III were an overall survival of 85% and survival 
with bladder function of 60% (HAYS et al. 1995; 
CRIST et al. 1995). Of the 40 patients who underwent 
partial cystectomy on IRS studies I-III, 78% have 
survived and 75% of the survivors have no 
bladder-related symptoms (HAYS et al. 1995). Be­
cause none of the IRS studies found a survival benefit 
from the addition of doxorubicin with or without 
cisplatin to the V AC regimen, these drugs are not 
being used in the IRS-IV or IRS-V studies. 

The vast majority of patients with bladder rhab­
domyosarcoma have unresected primary 
tumors at the start of chemotherapy. In IRS-III these 
patients underwent intensive chemotherapy for 20 
weeks with or without radiation therapy prior to de­
finitive surgery. For tumors in the neck or trigone of 
the bladder, pelvic radiation therapy was incorpo­
rated starting after 6 weeks of chemotherapy. For 
tumors of the dome of the bladder, radiation therapy 
was utilized only if there was residual disease after 
chemotherapy and second-look surgery. Bladder 
tumors greater than 5 cm in maximum diameter or 
not completely resected at diagnosis but without he­
matogenous metastasis are categorized as "interme­
diate risk" by the IRS. Treatment of these tumors 
on the IRS-V pilot study involves 13 courses of V AC 
chemotherapy given over 38 weeks with definitive 
surgery or radiation therapy performed after 12 
weeks of chemotherapy. The pilot includes escala­
tion of the dose of cyclophosphamide that is given 
during the first four (induction) courses prior to 
surgery and/or radiation therapy. Radiation therapy 
is used if conservative surgery is not feasible or there 
is residual disease after surgery. The target volume is 
the initial tumor with a 2-cm margin and the dose 
is the standard used in IRS-III and IRS-IV, 4140cGy 
in 23 daily factions for microscopic disease and 
5040 cGy in 28 daily fractions for gross disease. A few 
bladder rhabdomyosarcoma patients are categorized 
as "low-risk" by the IRS. These children had a pri­
mary tumor no greater than 5 cm in maximum diam­
eter that was completely resected at diagnosis and 
no nodal or hematogenous disease spread. Their 
chemotherapy is as described for low-risk parates­
ticular tumors above, 46 weeks of VA for favorable 
histology or V AC for unfavorable histology 
tumors. No radiation therapy is given for this patient 
group in the absence of postoperative residual 
disease. 

35.6 
Prostate Tumors 

35.6.1 
Tumor Behavior 

The prostate was the site of 5% of all rhabdo­
myosarcomas entered into the IRS-I-III studies 
(NEWTON et al. 1988; MAURER et al. 1993; CRIST et al. 
1995). These tumors usually present with dysuria, 
polyuria, and urinary retention caused by compres­
sion of the base of the bladder and infiltration of the 
bladder neck and urethra. Invasion of the bladder by 
prostate tumors often makes determination of the 
organ of origin difficult. Tumors from the prostate 
and bladder are usually categorized together and 
treated in like manner. The histologic subtype was 
embryonal in 85% of cases, botryoid in 7%, and 
alveolar in 5% in the IRS-I and IRS-II studies. The 
IRS-III study included 51 tumors of prostate origin, 
of which 82% were embryonal, 6% undifferentiated, 
6% sarcoma not otherwise specified, and 4% 
extraosseous Ewing's sarcoma (LOBE et al. 1996). 
Dissemination into regional lymphatics, usually the 
hypogastric and external iliac and less commonly the 
para-aortic nodes, was detected in 42% of IRS-I and 
IRS-II patients (LAWRENCE et al. 1987b). Distant 
metastasis was detected at presentation in 10% of 
patients in the IRS-III study (LOBE et al. 1996). 

35.6.2 
Treatment 

Prostate rhabdomyosarcomas, like bladder prima­
ries, generally cannot be completely resected at pre­
sentation with preservation of b~adder and urethral 
function. The initial operative procedure is therefore 
generally limited to a biopsy for diagnostic purposes. 
Only 2 of 46 (4%) patients with nonmetastatic 
disease entered in IRS-III had initial gross resection 
of their primary tumor. The other 44 patients under­
went intensive chemotherapy for 20 weeks concur­
rently with radiation therapy prior to definitive 
surgery. 

External beam radiation therapy to the primary 
tumor site, either 5040 cGy given in once-daily frac­
tions of 180 cGy or 5940 cGy given in twice daily frac­
tions of 1l0cGy, is incorporated starting after 8 
weeks of chemotherapy in the IRS-IV study. In IRS­
III, 4500 cby was given in once-daily fractions of 
180 cby starting after 6 weeks of chemotherapy. The 
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earlier use of radiation and more intensive chemo­
therapy in IRS-III compared with IRS-II was associ­
ated with an improvement in overall survival from 
49% to 82%. Sixty-four percent of the surviving pa­
tients retained bladder function (LOBE et al. 1996). 
Treatment of prostate and bladder rhabdomyo­
sarcomas using intensive chemotherapy with or 
without concurrent radiation therapy followed by 
conservative surgery also produced a good chance of 
survival with bladder preservation in several smaller 
series. At Memorial Sloan-Kettering Cancer Center, 
overall survival among 25 patients was 72%, with 
50% of survivors retaining bladder function 
(GHAVINI et al. 1984). In 15 patients treated at st. 
Jude Children's Research Hospital, 11 survived 
(73%), nine with functional bladders (PRATT 1984). 
All ten survivors among 12 (83%) patients reported 
from Europe retained their bladders (VOUTE et al. 
1981). The desire to preserve organ function should 
not overshadow the need to completely resect the 
primary tumor. Prostatectomy without cystectomy 
has been reported to result in a 40% local relapse rate 
(McLoRIE et al. 1989). 

Brachytherapy, consisting in the temporary 
implantation of radioactive iodine-125 seeds into 
the tumor, provides a means of administering a 
large radiation dose to the target with rapid dose 
falloff in the surrounding normal tissues. The Insti­
tute Gustav-Roussy reported on 12 selected prostate 
or bladder tumors treated with chemotherapy fol­
lowed by conservative surgery and postoperative 
brachytherapy to the tumor bed. External beam ra­
diation was not used. The 5-year relapse free survival 
with functional bladder was 75%. The investigators 
recommended this approach for primary tumors 
smaller than 4 cm in maximum diameter (HAIE­
MEDER et al. 1994). This limits the applicability of 
brachytherapy, as the mean prostatic tumor entered 
in IRS-III was 7.2cm in diameter (LOBE et al. 1996). 

35.7 
Female Genital Tract Tumors 

35.7.1 
Tumor Characteristics 

Tumors of the female genital tract accounted for 12% 
of all rhabdomyosarcomas entered in the IRS-I and 
IRS-II studies. Seventy-six percent of the female 
genital tumors were vaginal or vulvar in origin, with 
others originating from the cervix or uterus. The his­
tologic subtype was botryoid in two-thirds of cases 
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and standard embryonal in one-third (NEWTON et al. 
1988). In the IRS-III study, 92% of vaginal tumors 
were of the botryoid histology (ANDRASSY et al. 
1995). Dissemination into regional lymph nodes was 
detected at presentation in only 6% of patients in 
IRS-I and IRS-II (LAWRENCE et al. 1987b). 

Girls with vulvar or vaginal tumors usually 
present with a foul-smelling vaginal discharge, diffi­
culty with urination, bleeding, and a firm vulvar 
nodule or protruding polypoid mass (HAYS 1980; 
HAYS et al. 1981; ANDRASSY et al. 1995). The tumoris 
usually located on the anterior wall of the middle or 
lower vagina. In IRS-III, 89% (24 of 27) of patients 
with vulvar or vaginal tumors were under age 4 years 
at presentation (ANDRASSY et al. 1995). 

Tumors of the cervix and uterus usually occur at a 
later age, with a peak incidence in the second decade 
of life in most series (HAYS et al. 1981, 1985, 1988; 
BRAND et al. 1987; DAYA and SCULLY 1988) and a 
mean age at diagnosis of 5.5 years in the IRS-III and 
pilot IRS-IV studies (CORPRON et al. 1995). CerVical 
tumors present with a vaginal mass and discharge or 
bleeding. Tumors of the uterine corpus present with 
menstrual irregularity and/or an abdominal mass 
and pain (HAYS et al. 1985, 1988). Tumors of the 
cervix or uterus are rare, with only 13 cases regis­
tered in IRS-I and IRS-II (HAYS et al. 1988) and 14 
cases in IRS-III and pilot IRS-IV. The histology of the 
14 cervix or uterine tumors in IRS-III and pilot IRS­
IV was standard embryonal in ten, botryoid in three, 
and alveolar in one (CORPRON et al. 1995). Staging 
evaluation of all female genital tumors should in­
clude cystoscopy and vaginoscopy. 

35.7.2 
Treatment 

Vulvar and Vaginal Tumors. The traditional surgical 
treatment for vaginal tumors, anterior exenteration 
and urinary diversion, was used in the IRS-I study. 
Later IRS studies have emphasized primary chemo­
therapy to diminish the size of the tumor, followed 
by less mutilating surgery and/or radiation therapy. 
Most vulvar or vaginal patients in the IRS-II and 
IRS-III studies had initial surgery limited to biopsy 
only. Chemotherapy was then given, with partial 
responders undergoing conservative surgery (partial 
vaginectomy with or without hysterectomy, wide lo­
cal excision, or biopsy only) or radiation therapy 
after either 16 (IRS-II) or 20-28 (IRS-III) weeks of 
chemotherapy. If surgery was chosen as the local 
control modality, radiation therapy was only admin-
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istered to patients with positive margins or gross 
residual disease. Target volume and doses were as 
described above for bladder and prostate tumors. 
The 3-year survival using this approach in IRS-II was 
86% (18 of21 patients) (RANEY et al. 1990). The IRS­
III study included 24 patients with vaginal primaries, 
23 of whom (96%) had localized disease, and three 
patients with vulvar primaries, all localized. All three 
vulvar tumors were cured, two by wide local excision 
followed by chemotherapy, the other with 4140cGy 
postoperative external beam radiation therapy 
added due to positive surgical margins. Among the 
23 patients with localized vaginal tumors, none had 
recurrence of disease and 20 (87%) remained alive 
and relapse-free for a minimum of 5 years after diag­
nosis. There were two chemotherapy-related deaths 
and one death of unknown cause. Fifty percent of the 
survivors did not undergo surgical resection of their 
tumor; six (30%) had chemotherapy only and four 
(20%) underwent chemotherapy with local radiation 
therapy (ANDRASSY et al. 1995). 

The IRS-IV study recommends biopsy for diagno­
sis, 9 weeks of triple-agent induction chemotherapy 
(V AC, VAl, or VIE), then definitive conservation 
surgery followed by continuation chemotherapy for 
vaginal tumors. Postoperative brachytherapy or ex­
ternal beam radiation therapy to 4140 cGy in 23 daily 
fractions is given to patients with positive surgical 
margins. In the unusual situation of gross residual 
disease, external beam radiation is given to 5040 cGy 
in 28 daily fractions. Brachytherapy has the attrac­
tive feature oflimiting the volume of radiation expo­
sure, but must be performed with care, as it resulted 
in a rectal-vaginal-vesical fistula in the one patient 
given brachytherapy on IRS-III (ANDRASSY et al. 
1995). Vaginal intracavitary brachytherapy is used 
as standard treatment in place of vaginectomy at 
Memorial Sloan-Kettering Cancer Center and the 
Institute Gustave-Roussy (ANDRASSY et al. 1995; 
FLAMANT et al. 1990). The Institute Gustave-Roussy 
reported excellent local control with minimal long­
term morbidity using this approach. Of 12 patients 
followed for at least 10 years, 11 (92%) have normal 
menses and six (50%) have normal sexual inter­
course (FLAMANT et al. 1990). 

Cervix and uterus tumors. Rhabdomyosarcomas of 
the cervix and uterus have a greater tendency to 
metastasize than do vaginal and vulvar tumors. 
Three of 14 patients with cervical or uterine tumors 
(21 %) in the IRS-III and pilot IRS-IV studies pre­
sented with distant metastases. Among the remain­
ing 11 patients, four (36%) died of sepsis during 

chemotherapy, one died of progressive local and dis­
tant disease, and six (55%) remain without evidence 
of disease. The only girl having an unfavorable 
(alveolar) histology tumor was the sole patient to die 
of disease. All three patients who presented with 
metastatic disease and responded completely to che­
motherapy remain relapse-free at 1.5-6 years after 
diagnosis. Of the seven surviving patients, only two 
underwent hysterectomy and vaginectomy and two 
received radiation therapy (CORP RON et al. 1995). In 
published series of sarcoma botryoides of the cervix 
treated outside the IRS, 29 of 34 patients (85%) were 
long-term survivors (BRAND et al. 1987; DAYA and 
SCULLY 1988). Many of the patients had biopsy only 
or organ-conserving surgery. These results indicate 
that the response to chemotherapy is better in the 
uterine corpus and cervix tumors than suggested by 
the IRS-I and IRS-II studies and that an approach 
based on primary chemotherapy and delayed con­
servative surgery is reasonable. 

IRS-IV Protocol. Patients with female genital 
tumors are treated on the IRS-IV study as described 
above for paratesticular tumors with postoperative 
residual disease. After biopsy for diagnosis, patients 
are randomized to receive eight courses of V AC, 
V AI, or VIE followed by four courses of V AC over a 
total treatment period of 44 weeks. Radiation 
therapy is started after 9 weeks of chemotherapy. 
Uterine cervix or corpus tumors are randomized to 
receive standard or hyperfractionated external beam 
irradiation to 5040 or 5940cGy. None of the vulvar 
and vaginal tumor patients receive more than 
5040 cGy, as this dose was sufficient to produce ex­
cellent local control in prior IRS studies. Second­
look surgery is performed after completion of the 
entire course of chemotherapy: Resection is done 
only if residual disease is identified. 

35.8 
Metastatic Disease 

The survival rate using standard chemotherapy 
for patients having metastatic disease with bone 
marrow involvement is 7% and without bone 
marrow involvement it is 23% (MAURER et al. 1993). 
Two IRS-V studies are currently investigating 
newer strategies. One alternates V AC with VCT (vin­
cristine-cyclophosphamide-topotecan) chemo­
therapy for 44 weeks. Radiation therapy is given 
starting after 15 weeks of chemotherapy. The other 
study uses alternating V AC and IE chemotherapy 
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and radiation therapy prior to conditioning with 
carboplatin-etoposide-melphalan and autologous 
bone marrow transplantation. Radiation is adminis­
tered to the primary tumor as well as all sites of 
metastatic disease. Radiation therapy is emphasized 
in place of surgery for local control to minimize 
morbidity in this poor prognosis group of patients. It 
is hoped that new agents and more intensive chemo­
therapy will improve their chance of survival. 

35.9 
Conclusions 

Pediatric rhabdomyosarcoma is a model of rapid 
clinical progress occurring from creative cooperative 
group protocol development and high rates of acces­
sion onto the protocols. Cure rates have increased 
from approximately 20% to 75% in the past two 
decades. Multiagent chemotherapy is given to all pa­
tients. Surgery and/or radiation therapy are used for 
local control of the primary tumor and involved re­
gional lymph nodes. Current protocols emphasize 
decreasing long-term morbidity due to treatment in 
the low-risk group of patients, increasing cure rates 
while preserving organ function in the intermediate­
risk group of patients, and developing more effective 
chemotherapy regimens for those with metastatic 
disease. 
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The development of more effective cancer treat­
ments is ideally reflected by longer patient survival. 
However, concomitant with progress in lengthening 
cancer-related survival, questions about the quality 
of life (QOL) associated with a longer survival have 
arisen. This has led to the development of a new 
discipline that specifically deals with the assessment 
of QOL. Furthermore, during the past decade the 
continuous growth of managed care has generated 
new interest in measuring various parameters of 
treatment outcome. While disease-free and overall 
survival remain central measures of outcome, the 
patient's QOL during the course of the disease or 
after recovery is also a very important parameter 
that deserves precise recording and measuring. 

Measuring health-related QOL is a challenging 
task since "normal health" is an abstract concept. 
The Wodd Health Organization defines health as "a 
state of complete physical, mental and social well­
being." Generally, studies on QOL refer to this defi­
nition as "health-related quality oflife." Any "cancer 
diagnosis" has in itself a profound impact on a 
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patient's QOL: it inevitably elicits fears about death 
and loss of control. However, the anatomical site and 
the peculiar pattern of spread of different cancers are 
associated with a diverse range of symptoms and 
impairments, making the objective and subjective 
experience of cancer "site specific." 

Patients with genitourinary malignancies charac­
teristically suffer compromise of urinary and sexual 
function in the course of their disease, either as a 
direct effect of their cancer or, more often, as a side­
effect of cancer treatment. Progress in the manage­
ment of these tumors has made it possible to restore 
or preserve urinary and sexual function in an in­
creasing number of patients. This restoration of 
function has a great impact on the self-image and 
self-confidence of cancer patients. OFMAN (1995) has 
recently reviewed the sexual implications for pa­
tients with a diagnosis of a genitourinary malig­
nancy. Noticeably, the experience of having had 
surgery in the area of the genitals may generate func­
tional impairment for psychological reasons. This is 
in addition to the objective impairment incurred as a 
result of the treatment. In an interesting study 
comparing patients who underwent inguinal 
hernia repair with those who had transurethral 
prostatectomy, it was found that both surgical proce­
dures frequently had minor negative sexual conse­
quences (LIBMAN et al. 1991). It is of interest to note 
the study'S important conclusion that the psycho­
sexual consequences of the two procedures were not 
very different. 

36.2 
Pitfalls in Evaluating Quality of Life Issues 

The process of adjustment by the patient to func­
tional changes resulting from a diagnosis of geni­
tourinary malignancy is often more complicated 
than predicted by either the patient or the doctor. 
The latter is likely to underestimate treatment com­
plications, as documented in several studies in dif­
ferent types of cancer (McNEAL et al. 1978). 
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Among genitourinary malignancies, prostate 
cancer has served as an excellent model to illustrate 
this important problem. The work of Litwin and 
co-workers can be considered as an elegant example 
of the inadequacy of doctors in measuring QOL 
parameters. Their study, reported at the 1997 Annual 
Meeting of the American Urological Association, 
evaluated more than 2000 patients from the Cancer 
of the Prostate Strategic Urological Research 
Endeavor database (CaPSURE). CaPSURE is a na­
tional observational longitudinal database started 
in 1995 which enrolls prostate cancer patients 
from 27 sites in the United States. For each patient 
observed the database accrues information obtained 
from the treating urologist and the patient. The 
urologist provides complete medical history and 
the records of each subsequent follow-up office visit, 
and the patient provides data through a quarterly 
questionnaire package on health-related QOL. 
Litwin and co-workers found that in each of the QOL 
areas examined, the doctors' assessment signifi­
cantly differed from the patients' assessment 
(P = 0.002), with physicians consistently underesti­
mating the magnitude of patients' impairment. The 
investigators concluded that QOL outcomes in pros­
tate cancer are probably best measured by patients 
themselves. 

Assessment of QOL is exquisitely subjective, mak­
ing it literally impossible for anybody else but the 
patient to accurately assess it. Several studies have 
reported that for many individuals the advantage of 
preserving important function outweighs the benefit 
oflonger survival (McNEAL et al. 1981). SINGER et al. 
(1991) reported a study of 50 men aged 45-70 years 
without known prostate cancer. Sixty-eight percent 
of the respondents were willing to trade off a 10% or 
greater chance for 5 years' survival in order to main­
tain sexual potency. Most importantly, even men 
who were impotent at the time of the study were 
willing to consider trading off longevity in an effort 
to preserve the possibility of return of erectile 
function. 

Due to major differences in QOL issues in patients 
with different genitourinary tumors, each major pri­
mary site of cancer warrants separate discussion. For 
instance, with the exception of renal, bladder, and 
urethral cancer, genitourinary malignancies affect 
mostly men. As compared to female patients, male 
patients tend to more frequently cope with their dis­
ease by using denial. Denial is a defense mechanism 
in addition to the patient's avoidance of discussion 
of feelings about the cancer and the treatment. 
Conversely, female patients more frequently tend to 
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adopt coping mechanisms based on communicating 
thoughts and feelings about their condition (OFMAN 
1995). 

It is of importance also to recognize that QOL 
issues vary according to the age of patients. The age 
at diagnosis differs among genitourinary malignan­
cies, e.g., testicular cancer is typically diagnosed in 
young men while prostate cancer is diagnosed 
in older men. 

36.3 
Bladder Cancer 

Carcinoma of the bladder arises in older men and 
in postmenopausal women. When diagnosed with 
bladder cancer, patients' major concern is usually 
whether they will lose their bladder and consequently 
lose their voiding function. Patients with early stages 
of bladder cancer are initially managed by surgical 
removal of the tumor (TURB), followed by adjuvant 
intravesical treatment with BCG or chemotherapy. 
These treatments are generally quite well tolerated 
(BOHLE et al. 1996) even if at careful self-assessment 
patients tend to report decreased sexual desire and 
painful intercourse (SCHOVER 1987). 

Approximately 50% of the patients with originally 
superficial bladder cancer eventually suffer local re­
currences that evolve into muscle-invasive tumors, 
necessitating cystectomy. Originally, the surgical 
procedure for reconstruction after cystectomy con­
sisted in ileal conduit or Kock pouch with diversion 
of the urine to a stoma on the abdominal wall. The 
change in body image and the problems associated 
with the process of adjusting to these neobladders 
are well documented by the studies of SCHOVER et al. 
(1986) in both male and female patients who under­
went cystectomy followed the above reconstructions. 
Similarly, prior to cystectomy FOSSA et al. (1987) 
evaluated 59 patients who answered a questionnaire 
about their QOL expectations following radical 
cystectomy. Forty-nine relapse-free patients filled in 
a comparable questionnaire after a median of 
36 months following cystectomy. Most responders 
reported that they had to make significant adjust­
ments in their professional and social lives. This 
study could be biased by the fact that original assess­
ment of QOL was undertaken at the time of cancer 
diagnosis and discussion about cystectomy. Since in 
most individuals such a diagnosis represents a very 
stressful time it might not be representative of the 
patient's baseline QOL assessment. Interestingly, 
OISHI et al. (1993) studied 60 Japanese patients with 
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a continent urinary reservoir and found that ap­
proximately one out of five had stopped working as a 
consequence of their surgery. In addition, while 80% 
reported not to be bothered by having a stoma, they 
were nonetheless embarrassed to show their stoma 
to their family members. Especially during the first 
few months after cystectomy incontinence is the 
main concern for most patients. In spite of the fact 
that incontinence is a side-effect of surgery, it tends 
to have a profound impact on patients' self-esteem, 
and it dramatically influences the extent of the 
patient's participation in social activities. Concern 
about incontinence may induce the patient's 
withdrawal and depression (OFMAN 1995). 

Probably independently from any other associ­
ated dysfunction, patients are very concerned about 
their partner's reaction to their ileostomy. As a mea­
sure to help to prevent some of the problems associ­
ated with a urinary stoma, SCHOVER and FIFE (1985) 
suggested encouraging the partner to see the ostomy 
right after surgery, while the patient is still in the 
hospital. Sharing the experience with the partner 
from the outset helps both partners to improve the 
adjustment. OFMAN (1995) suggests that brief sexual 
counseling for men and their partners on how to 
adjust love making to the presence of the ostomy 
may prevent more severe damage to the couple's 
sexual life. 

These concerns and restraints inevitably impact 
on a patient's sexual life. In this respect female 
patients appear to cope better than their male coun­
terparts. SMITH and BABAIAN (1989), in a study of 
128 consecutive bladder cancer patients undergoing 
radical cystectomy with ileal conduit, reported that 
women's adjustment after surgery was significantly 
better than men's. They identified several possible 
factors contributing to this difference, with women 
being found to be more independent in caring for 
the stoma and to have less change in self-image, 
level of activity, or response of friends. NORDSTROM 
and NYMAN (1992) studied sexual function after 
cystectomy in women and found that five of the six 
women reported either ceased or decreased sexual 
activity. Their main complaints were inhibited 
sexual desire, dyspareunia, and vaginal dryness. 
Radical cystectomy in female patients includes the 
removal of the bladder and urethra, uterus with 
ovaries and fallopian tubes, and anterior wall of the 
vagina. As a consequence of this surgical procedure 
the patient is often left with a narrowed or shortened 
vagina, with possible pain, numbness, or loss of 
sensation at intercourse .. To prevent scarring and 
foreshortening of the vagina it is important to stress 

to the patient the necessity for regular daily use of 
vaginal dilators. Lubricants during sexual activity 
are often needed to compensate for the loss of natu­
rallubrication. Loss of lubrication is multifactorial, 
since it is caused both by reduced blood flow in the 
reconstructed vagina and by treatment-induced 
menopause, given that both ovaries are also removed 
during surgery. 

Radical cystectomy in men includes the removal 
of the prostate. As a consequence male patients 
commonly face erectile dysfunction due to tran­
section of the nerves governing erection and loss of 
ejaculation. Erectile dysfunction was reported by91 % 
of patients in a study of sexual fundion in men follow­
ing standard radical cystectomy. Approximately half 
of the patients remained sexually active and were able 
to achieve orgasm. Probably because the orgasm was 
not accompanied by ejaculation, a diminished inten­
sity of the orgasm was reported by 53% of the respon­
dents of this study (SCHOVER et al. 1986). 

During the past decade progress in urological 
surgical techniques has dramatically affected the 
QOL of both female and male patients with bladder 
cancers. It is now possible to anastomose the 
neobladders to the patient's urethra in most male 
patients. More recently the use of this important 
procedure was also successfully applied in selected 
female patients (STEIN et al. 1997). 

In selected male patients the introduction of 
nerve-sparing surgical techniques has opened a pos­
sibility of performing cystectomies while sparing 
one or both of the neurovascular bundles (WALSH 
and MOSTWIN 1984). This important modification of 
the original procedure has been reported to permit 
maintenance of potency in 60%-70% of patients 
(MARSHALL et al. 1991). Consequently, following 
cystectomy for carcinoma of the bladder more and 
more patients are able to maintain both continence 
and potency. 

36.4 
Prostate Cancer 

Prostate cancer is the most commonly diagnosed 
cancer in men. Approximately 80% of all prostate 
cancers are diagnosed in men aged 65 years or older. 
Urinary continence and sexual potency are the areas 
of function most commonly affected by prostate 
cancer treatment. Generally, management of local­
ized prostate cancer is by radical prostatectomy, 
or definitive radiation therapy, or a combination of 
surgery and postoperative radiotherapy. 
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Nerve-sparing prostatectomy, originally intro­
duced by WALSH (1988), has allowed preservation of 
potency in the majority of selected patients who were 
potent prior to surgery. QUINLAN et al. (1991), in a 
study of 500 men treated with nerve-sparing surgery, 
reported erectile dysfunction in 32% of patients. This 
was compared with an 85% incidence of erectile dys­
function after conventional radical prostatectomy 
(MYERS and FLEMING 1983). Noticeably, recovery of 
erectile function occurs significantly more often 
in younger men and in those who have undergone 
bilateral nerve-sparing surgery. The process of post­
surgical recovery of this function, however, may ex­
ceed 6 months in some patients. 

Following the administration of definitive pelvic 
radiotherapy for management of prostate cancer 
there has been wide variation in the reported inci­
dence of erectile impotence, ranging from 14% to 
50% (BANKER 1988). 

This reported wide range in the incidence of im­
potence following pelvic irradiation most probably 
reflects differences in patient selection in different 
series. In fact, it is essential to evaluate sexual func­
tion prior to radiation treatment since the rate of 
preexisting impotence among patients receiving 
definitive radiotherapy for prostate cancer has been 
shown to be as high as 69% (ZINREICH et al. 1990). 
Unfortunately, most series have failed to report the 
baseline evaluation of patients' pretreatment po­
tency status. There is an obvious need for prospec­
tive studies in patients undergoing definitive pelvic 
irradiation for carcinoma of the prostate. Such stud­
ies would be required to have a well-documented 
quantitative assessment of erectile function prior to 
the administration of radiotherapy. The mechanism 
underlying radiation-induced impotence is not com­
pletely understood. Vascular origin of impotence as 
a part of the normal aging process, or as a conse­
quence of chronic hypertension and diabetes 
mellitus, has been shown to increase the risk of 
postradiation impotence (PEREZ and EISBRUCH 
1993). The studies reporting on the incidence of im­
potence among irradiated prostate cancer patients 
have analyzed series in which a total dose of 60-75 
Gy was delivered to the prostate, usually as a part 
of definitive treatment (PEREZ et al. 1993; VAN 
HERRINGS et al. 1988). 

36.4.1 
The USC Experience 

To our knowledge no other reports are available on 
the effect on potency of lower doses of radiation, in 
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the range of 45-55 Gy, given in the postoperative 
setting. As already mentioned, the surgical manage­
ment of prostate cancer has been changing over 
the past 10 years since the introduction of Walsh's 
nerve-sparing prostatectomy, which aims at preserv­
ing erectile potency. This surgical option is generally 
offered to potent men with clinical stage A and B 
prostate cancer. However, it is well known that up 
to 50% of patients with clinical stage B disease are 
found at surgery to have extracapsular tumor exten­
sion and up to 45% of operated patients are left with 
positive surgical margins (CATALONA and BIGG 
1990; ROSEN et al. 1992; WHITMORE and MACKENZIE 
1959). Retrospective studies have reported that post­
operative radiotherapy given to pathologic stage C 
patients is capable of reducing the incidence of local 
recurrence from 28%-68% to 0%-8% (SHEVLIN et al. 
1989; GIBBONS et al. 1986; ANSCHER and PROSNITZ 
1991). Furthermore, better lO-year disease-free sur­
vival rates are achieved when radiotherapy is used 
adjuvantly, compared with its elective use at the time 
of palpable local recurrence. The findings suggest 
that, at least in some patients, the local effect of adju­
vant radiation may be to influence the pattern of 
metastatic spread (PETROVICH et al. 1991, 1995, 
1998). At USC we have been systematically using 
moderate doses (45-54 Gy) of postoperative irradia­
tion to the prostatic bed in patients who are found 
at radical prostatectomy to have extracapsular dis­
ease, residual microscopic positive margins, and/or 
seminal vesicle involvement (FREEMAN et al. 1993; 
PETROVICH et al. 1998). The use of this treatment 
program in 201 unselected pathologic stage C (T3) 
patients with median follow-up of 5 years resulted in 
5- and lO-year overall survival rates of92% and 83%, 
respectively, and 5- and 10-year disease-free (clinical 
and prostate-specific antigen) survival rates of 67% 
and 53%, respectively. There was also a 4% incidence 
of local recurrence (PETROVICH et al. 1998) .. The 
treatment was very well tolerated by the study pa­
tients, who maintained good quality of life during 
and after the treatment. This was accomplished with 
the use of modified radiotherapy techniques and 
change of patients' diet for the duration of the radia­
tion treatment course. 

We have analyzed the morbidity of adding radio­
therapy in the subset of prostate cancer patients who 
were treated at our institution with nerve-sparing 
prostatectomy (FORMENTI et al. 1996). Specifically, 
the rate of recovery of urinary continence and po­
tency at 1 year posttreatment was studied among 84 
patients who received aqjuvant radiotherapy and 
compared with the 160 patients who did not receive 
adjuvant radiotherapy. With the limitation of retro-
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spective data collected by subjective reports from the 
patients, our study suggests that at 1 year from treat­
ment, moderate doses of postoperative radiotherapy 
did not have a significant impact on the recovery of 
urinary continence and potency after nerve-sparing 
prostatectomy. This was despite the fact that pa­
tients in the surgery-radiotherapy group had more 
advanced disease and conceivably may have also 
received more extensive surgery. Whether the radia­
tion protocol as used in our study impacts on the 
long-term preservation of recovered potency needs 
to be assessed at longer follow-up. Such a study to 
determine the state of sexual potency and urinary 
continence at 4-year follow-up is currently underway 
at usc. 

36.4.2 
Metastatic Prostate Cancer 

Patients with locally advanced and those with meta­
static prostate cancer may survive with their disease 
for a long period of time. QOL issues are often 
central to their existence. Advanced stage prostate 
cancer is commonly treated by hormonal manipula­
tion. Testosterone deprivation, accomplished either 
by bilateral orchiectomy or by androgen blockade, is 
usually the first-line therapy. Androgen blockade 
can be achieved by the administration of estrogen, 
flutamide, or LH-RH analogs. All these treatments 
produce sexual side-effects, like loss of desire for 
sexual activity and impaired erectile function. More­
over, because of the psychological implications 
assodated with it, bilateral orchiectomy can have 
negative effects on body image. Objective changes 
such as loss of body hair and gynecomastia may 
occur and are accompanied by subjective symptoms 
like fatigue and hot flashes. KARLING et al. (1994) 
surveyed 63 men after androgen deprivation therapy 
and found that after 5 years 48% of patients still had 
hot flashes. 

Flutamide alone seems to cause fewer sexual side­
effects than the other therapies (SOGANI and 
WHITMORE 1988). However, RUSSEAU et al. (1988) 
found that the combination of flutamide and medical 
or surgical castration abolished sexual activity in 
80% of the 44 patients whose sexual function the 
authors assessed before and during therapy. 

36.5 
Penile Cancer 

Cancer of the penis carries the most devastating 
psychological significance of castration. When 
detected earlier, local excision and/or laser beam 
therapy are available treatment options. Radiation 
therapy can also be successfully used in these pa­
tients. Unfortunately, men frequently seek treatment 
late, and in advanced stages of the disease conserva­
tive surgical management or radiotherapy cannot 
be offered. Required treatment in these patients 
consists in partial or total penectomy (SCHOVER et 
al. 1994). 

OPJORDSMOEN and FOSSA (1994) have reported 
the long-term psychosocial and sexual effects of 
treatment for penile cancer in 30 Norwegian men. 
Patients treated with partial or total penectomy had a 
worse outcome with regard to sexual function than 
patients treated conservatively by local excision/la­
ser beam or radiation therapy. However, when tested 
by a semistructured interview and by the several vali­
dated questionnaires no differences in the other do­
mains of QOL were detected among the different 
subsets of patients. Noticeably, seven (23%) of the 
study patients reported that if asked again they 
would trade lower long-term survival to increase the 
odds of remaining potent. The authors concluded 
that it is extremely important to thoroughly discuss 
with patients with carcinoma of the penis all of the 
available treatment options and their consequences 
(OPJORDSMOEN and FOSSA 1994). WITKIN and 
KAPLAN (1983) have reported on the role of sex 
therapy to support and train patients to cope with 
penile cancer and on the favorable consequences of 
treatment. 

36.6 
Testicular Cancer 

Because of the high recovery rate in testicular cancer 
patients, QOL issues are of particular importance. 
The prognosis of patients with seminoma treated 
with radiotherapy has been good for many years, 
with long-term survival rates greater than 90% 
(JAVADPOUR 1980). Combination chemotherapy and 
tumor-reducing surgery have dramatically affected 
the outcome in nonseminoma testicular tumors 
(EINHORN and DONOHUE 1977). Moreover, survi­
vors of testicular cancer, particularly nonseminoma 
germ cell tumors, represent an ideal subset of pa­
tients to study QOL issues. In fact, the disease is 
relatively age-specific, affecting men primarily 
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between 20 and 35 years of age. In addition, the psy­
chological implications of testicular cancer and its 
treatment have rendered it a classic paradigm to 
study psychosexual problems associated with 
cancer. 

Similar to penile cancer, in testicular cancer the 
time of diagnosis can be delayed because of embar­
rassment related to the site of disease and frequent 
relative paucity of symptoms. Once diagnosed, men 
are further challenged in their self-esteem because of 
the effects of treatment on sexuality and masculin­
ity. In patients with seminoma, treatment includes 
ipsilateral orchiectomy, followed either by bilateral 
retroperitoneal lymphadenectomy (RPLND) or by 
radiation therapy. In patients with metastatic spread, 
chemotherapy is added to the treatment regimen. 
For nonseminoma tumors, retroperitoneal lymph­
adenectomy may be followed by several courses of 
chemotherapy. More recently, a policy of observa­
tion only is being advised in carefully selected 
patients with localized germ cell tumors. This policy 
is sound with a routine use of computerized tomo­
graphy during follow-up. The no-treatment policy 
permits the preservation of ejaculation and fertility 
among these carefully selected patients, but stress 
and anxiety associated with no treatment and the 
policy of observation must not be underestimated. 

Fertility impairment is probably the main side­
effect of the treatments of this disease. The causes 
are multifactorial and reflect the type of treat­
ment received. As already mentioned, patients un­
dergoing RPLND are usually unable to ejaculate 
postoperatively. 

Some patients experience retrograde ejaculation, 
while others have total paralysis of the reflex due to 
the damage to the para-aortic sympathetic nervous 
system pathways controlling emission. In some 
cases, anterograde ejaculation returns with passage 
of time. Sympathomimetic and anticholinergic drugs 
have been used to help restore ejaculatory function 
(NIJMAN et al. 1992). 

A nerve-sparing lymph node dissection technique 
introduced in 1984 has reduced the incidence of 
postoperative ejaculatory dysfunction from 36% to 
16% (JONES et al. 1993). Moreover, the addition of 
chemotherapy has enabled patients with stage A and 
stage B disease to undergo unilateral RPLND with 
the aim of retaining ejaculatory function (DOERR et 
al. 1993). Recent advances in the treatment of this 
disease have resulted in a strategy of withholding 
RPLND for selected patients since the majority of 
patients who previously received RPLND were found 
to have uninvolved lymph nodes and therefore 
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would not have needed this surgery (NIJMAN et al. 
1987; DONOHUE and FOSTER 1990). 

Other threats to fertility (often interacting in 
patients managed by a multimodality approach) 
come from chemotherapy and suppressed spermato­
genesis after radiation therapy. The latter compli­
cation can be prevented by careful planning and 
delivery of radiation treatment, with protection of 
the contralateral testis by multiple blocking devices 
(KUBO and SHIPLEY 1982). 

Interestingly, hypofertility has been speculated to 
predate the diagnosis of testicular cancer, possibly 
due to genetic or environmental factors. However, 
most investigators agree that the contribution of 
therapy is predominant in determining fertility 
disturbances among these men (BERTHELSEN and 
SKAKKEBAEK 1983). 

Adjustment to treatment side-effects is a complex 
process that begins at diagnosis and extends long 
after treatment has been completed. Furthermore, 
response to fertility impairment is affected by the 
sociodemographic and clinical profile of the patient. 
RIEKER et al. (1990) identified five fertility adjust­
ment responses among 153 testicular cancer patients 
studied. She classified them as: sperm banking 
awareness, adoption awareness, fertility testing, try­
ing to father children, and fertility distress. At multi­
variate analysis younger men «35 years of age), 
without children and with college education were 
more likely to select sperm banking if their relation­
ship was under stress. Men seeking fertility testing 
were patients with preserved ejaculatory capacity 
and the same group was trying to father children. 
Only the condition of childlessness significantly pre­
dicted for propensity toward considering adoption. 
The study identified a subset of men at greatest risk 
for infertility-related distress. This high-risk group 
includes childless patients with posttreatment ejacu­
latory dysfunction. Consistently, long-term infertil­
ity distress was also significantly associated with 
previous RPLND. 

Fertility, the ability to procreate, contributes to 
the individual's understanding of him- or herself. 
Since it contributes to differentiating male from 
females its importance includes self-image and self­
esteem. Physiologically loss of fertility in women is 
age related and is associated with the emergence of 
menopause. Men do not usually lose fertility even in 
advanced age. Therefore, its loss can be experienced 
as a severe threat to a man's identity as a youthful, 
capable person and may trigger a period of depres­
sion and mourning. Health care providers must be 
aware of these strong psychological implications as-
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sociated with loss of fertility due to any cause and in 
patients at any age. 

In genitourinary malignancies education about 
treatment effects on fertility is crucial. Discussion at 
the time of diagnosis is the most critical tool avail­
able to help patients adjust to this loss. Testicular 
cancer is an excellent paradigm to learn the far­
reaching implications of fertility for QOL. In fact, 
while absence of ejaculation and fertility concerns 
are the most prominent sexual side-effects of treat­
ment for testicular cancer, a number of reports 
document additional sexual difficulties among this 
patient population. For instance, SCHOVER and VON 
ESCHENBACH (1985a) reported in a survey of 121 
patients treated for nonseminoma testicular cancer 
that 11 % were not sexually active at all, 9% had 
sexual activity less than once a month, 10% had 
erectile dysfunction, and 38% reported a decrease in 
their pleasure at orgasm. At 1 year from diagnosis of 
cancer of the testis, RIEKER et al. (1989) found that 
among 223 patients, 30% experienced overall sexual 
performance distress, 10% had erectile difficulties, 
and 6% were anorgasmic. In a retrospective study 
of 34 married couples, GRITZ et al. (1989) docu­
mented that 23.5% of the men reported still feeling 
less attractive as a result of treatment undergone 4 
years earlier. Similarly, AASS et al. (1993) performed 
a pretreatment and posttreatment follow-up study of 
76 testicular cancer patients and documented that 
even 3 years posttherapy 30% of the men reported 
some degree of sexual difficulty compared with their 
lives before cancer treatment. Long-term physical, 
sexual, and emotional sequelae of non-germ cell tes­
ticular cancer were measured in a study of 109 survi­
vors interviewed an average of 9 years after 
treatment (DOUCHEZ et al. 1993). The study com­
pared the survivors with an age-matched control 
group of men without cancer. Physical sequelae 
among survivors were consistently predictable by 
analyzing the type of treatment the patient had re­
ceived. Surgically treated patients had incisional her­
nias and ejaculatory dysfunction, while patients who 
had both surgery and radiation therapy reported 
additional gastrointestinal symptoms. During cancer 
therapy 57% of patients had sexual problems but 
residual problems persisted long after completion of 
treatment in 38% of the survivors, compared to 11 % 
of those in the control group (P < 0.001). 

Finally, in a study of long-term cancer survivors 
including mostly patients with Hodgkin's disease 
and germ cell tumors, Olweny et al. (1993) found that 
such patients enjoyed a QOL similar to that of their 
neighbors when subjective measures of well-being 

were analyzed. The control group, however, was not 
cancer controlled or matched to the index case based 
on sex, age, and address. In spite of this, the index 
cases reported more sexual dysfunctions, confirming 
the hypothesis that sexual dysfunction is a'Symptom­
atic long-term sequela of cancer treatment. 

36.7 
Conclusions 

-As more effective therapies are developed for a vari­
ety of human cancers, issues related to the experi­
ence of facing and conquering a malignancy become 
more and more of interest. Cancer cure has been 
defined as the attainment of normal life expectancy 
and has been characterized by three main compo­
nents: (1) the attainment of a complete remission, 
(2) a stage of survival where there is minimal or no 
risk of recurrence, and (3) the restoration of physi­
cal, developmental, functional, and psychosocial 
aspects of health (HAMMOND 1986). Measures to op­
timize QOL are necessary to achieve the global resto­
ration of patient's functions. 

Adjustments to surgical consequences and func­
tional impairments are a common challenge for 
patients affected by genitourinary malignancies. 
Treatment toxicity that affects the patient's sexual 
life is common and can improve with time and 
proper support. Health care providers have an im­
portant duty to maintain open communication with 
the patient before, during, and after treatment 
completion. Preventive discussion of sexual con­
cerns and expected sexual side-effects of treatment 
should start at diagnosis and continue during the 
time of treatment decision. During and after treat­
ment, instructions and advice must be provided on 
how function can be at least partially restored and 
treatment side-effects managed. 

Clinical research must continue to explore mea­
sures to limit side-effects of treatment. Physicians 
need to be more proactive in discussing and address­
ing functional and psychosexual issues with geni­
tourinary cancer patients. In this process, they need 
to be aware and respectful of the exquisitely subjec­
tive nature of their patients' choices regarding QOL. 
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37.1 
Introduction 

"Every aspect of American society has been affected 
by racial discrimination and segregation. Cancer 
has been no exception." These are the opening 
lines of the introduction to Minorities and Cancer 
(ORGAN 1989), a compilation of articles from the 
first Biennial Symposium on Minorities and Cancer 
held in Houston, Texas during the third week of 
April 1987, which by American Presidential Resolu-
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M. ROACH, III, MD, Associate Professor of Radiation 
Oncology, Medical Oncology, and Urology, University of Cali­
fornia at San Francisco School of Medicine, Mt. Zion Cancer 
Center, 2356 Sutter Street, San Francisco, CA 94115, USA 

tion is "National Minority Cancer Awareness Week." 
It is in this context that we will attempt to clarify the 
role of race in the behavior and management of pros­
tate, bladder, renal, and testicular cancers, which ac­
count for the vast majority of genitourinary tumors. 

37.1.1 
The Notion of Race, Behavior, and Disease 

We start with the notion of "race," which comes 
from the Late Latin root ratio (GURALNIK 1984), 
which provides a convenient, though crude way of 
organizing phenotypic features such as skin pigmen­
tation, hair color, hair texture, lip shape, brow size, 
and the form of one's nasal bridge, to name a few 
characteristics. The inadequacy of this construct is 
based on the phenotypic traits selected; the racial 
groupings for one person or group can change based 
on that person or group performing the categoriza­
tion. This was best exemplified by self-identification 
in the 1990 American census, when Americans 
claimed membership in nearly 300 races of ethnic 
groups and 600 American Indian tribes and 70 His­
panic categories (BEGLEY 1995). 

The question rarely asked by those who write 
about "racial differences" in cancer, is how did this 
process of classification by phenotypic features come 
about? It comes from polygenism, an idea about 
race that predates Darwin's theory of evolution, fully 
examined in Race and Human Evolution, by 
paleo anthropologists W OLPOFF and CASP ARI 
(1997). Polygenists believe that races have different 
evolutionary origins and are different species 
(WOLPOFF and CASPARI 1997). This archetypal con­
struct became popular in Europe before Columbus, 
and was based on the fact that during the time of 
European exploration, the people encountered along 
the way looked different. People were later ranked 
in the genus and species classification system of 
the Swedish taxonomist Carl Linneaus into four 
races: white (Europeans), red (Native Americans), 
dark (Asians) and black (Africans) (BEGLEY 1995). 
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Disease was not prescribed at this time on racial 
terms, but behavior was by Linnaeus. This asso­
ciation between skin color and behavior gave sub­
jugation of one race by another race a scientific 
underpinning. One's place of dwelling and environ­
mental factors did not play a role in our under­
standing of cancer origins until a hundred years ago, 
when we started to connect parasites to "cancer 
houses" and cancer areas (PACE and SULLIVAN­
FOWLER 1997). 

37.1.2 
The Historical Development of Genetics and 
Disease 

Prior to the parasitic model of cancer, the basic sci­
ence of genetics was being formulated in the field of 
botany by Gregor Johann Mendel (l822-1884) in the 
1860s with his pea plant studies and in entomology 
by the u.s. zoologist Thomas Hunt Morgan 
(1866-1945) and other investigators who studied 
the vinegar fly, Drosophila melanogaster, two 
models that have short generation time and a simple 
genomic structure (GELEHRTER and COLLINS 1990). 
These studies, however, still only dealt with pheno­
typic variants we now can trace to mutations in the 
nucleotide sequence of the genomic code. 

The concept of molecular disease ironically was 
defined first with sickle cell anemia (mutant hemo­
globin S), a condition first observed in West Africa 
and seen in a small portion of blacks living in the 
United States. This disease results in anemia and 
pain in the bones, abdomen, and retinal hemor­
rhages in its more severe form. Although many other 
hemoglobinopathies exist (BABIOR and STOSSEL 
1984), sickle cell anemia became the prototype con­
dition in our understanding of gene-protein synthe­
sis. Linus Pauling viewed sickle cell anemia as a 
molecular variant in 1949 (PAULING et al. 1949), but 
it took another 7 years for Ingram to show that the 
dif-ference was due to the substitution of valine for 
glutamic acid as the sixth amino acid of the p 
chain of hemoglobin (INGRAM 1956). The hemo­
globinopathies are not only seen in a subpopulation 
of West African descent; rather there are other he­
reditary hemoglobinopathies in Sicilians, Spanish, 
and Chinese ethnic groups, more genetic differences 
being exhibited within one ethnic group than be­
tween that group and another (BABIOR and STOSSEL 
1984; LAU et al. 1997). 
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37.1.3 
The Role of Socioeconomic Status, 
Environment, and Disease 

Some investigators believe that one or more of 
these phenomena result from biologic differences 
corresponding to the phenotypic features of "race." 
Unfortunately, "race" interacts with socioeconomic 
status (SES), and SES independently affects survival 
from cancer (AYANIAN and KOHLER 1993; ROACH 
and ALEXANDER 1995; ROACH et al. 1997). Such fac­
tors as poor health status, diet, life-style, and the 
quality, of health care received are difficult to quan­
tify, making invoking "race" problematic, particu­
larly when there is no clear-cut biologic definition of 
"what race really is." 

The role of diet (GIOVANNUCCI et al. 1995), cul­
ture, and SES often do not fit into statistical analysis 
techniques. The issue of "sustained intergenera­
tional well-being" is rarely explored, but it too is part 
of one's environment and affects one's response to 
health promotion, disease prevention, and sense of 
overall well-being (FOSTER et al. 1993; FOSTER 1997). 

A direct challenge to the genetic concept of race 
was described in a study comparing birth weight 
among infants of U.S.-born blacks, African-born 
blacks, and U.S.-born whites. Infants of African­
born blacks weighed more than infants of compa­
rable black women born in the United States, but the 
same as infants of U.S.-born white women (DAVID 
and COLLINS 1997). 

It is against this background that we examine dif­
ferences in the occurrence of genitourinary cancer, 
understanding that we have yet to move beyond race 
in our classification of incidence and mortality. One 
of the most reliable databases which will be used for 
comparative incidences is from the International 
Agency for Research on Cancer (IARC) of the World 
Health Organization (PARKIN et al. 1992). 

37.2 
Prostate Cancer 

37.2.1 
Observations of Incidence and Mortality 

Among men, the prostate is the leading cancer site, 
accounting for 26.5% of new cancer cases in males 
in the United States. The United States' National Can­
cer Institute's Surveillance, Epidemiology, and End 
Results (SEER) Program adjusted downward the esti­
mated number of new cases of prostate cancer in the 
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United States to 209000 in 1997, based on a 24% 
decline in incidence between 1992 and 1994 (PARKER 
et al. 1997; RIES et al. 1997), a direct outcome of 
increased screening for this disease in the U.S. popu­
lation. The highest recorded incidence was in 1992, 
when the rate was 190.11100000 population, falling to 
144/100000 population in 1994 with no change in the 
mortality of 2611 00000 population (RIBS et al. 1997). 

African American men have been reported to 
have the highest incidence and mortality rates for 
prostate cancer in the world. It is noteworthy that 
Gambians from West Africa have the lowest rates, 
and blacks in Connecticut have lower rates than 
those who live in the state of Utah, which has very 
few blacks (Table 37.1). No definitive explanation 
currently exists to explain these observations, espe­
cially given that almost all the descendants of African 
Americans were forcibly brought to the United 
States from West Africa. 

ROACH (l998) has recently reviewed the pub­
lished literature on race and survival rates in patients 
with prostate cancer. He made the point that Scandi­
navian countries have among the highest incidence/ 
mortality rates in the world for prostate cancer 
(PARKER et al. 1997), while Africa has among the 
lowest mortality rates, casting doubts on the inde­
pendent significance of race (SILVERBERG 1980; 
WALKER et al. 1993). He further argued that if "black 
genes" were critical, Africans should have the highest 
rates, while African Americans (in whom 30% of the 
gene pool is thought to be of European origin) 
should have an intermediate incidence of prostate 
cancer (CAVALLI-SFORZA 1991). He also noted the 
well-known fact that the incidence of prostate cancer 
increases among Asians following their migration to 
the United States. Since these large variations in the 
prostate cancer incidence/mortality rates extend 
across racial lines, "factors" other than "race" must 
dominate the impact of race on determining inci­
dence and mortality. Roach argued that until these 
"factors" are identified and accounted for, we should 
not be confident in invoking "race" as the culprit. 

Numerous studies demonstrate that blacks have 
a higher incidence of most common cancers for 
which established causes are well known (lung can­
cer, esophageal cancer, and carcinoma of the head 
and neck). They also note a lower survival for blacks 
for most common tumors for which early detection 
and treatment are thought to be valuable (e.g., breast 
cancer, colon cancer, uterine cancer, and cervical 
cancer). Since neither the increased incidence nor 
the differences in mortality rates between blacks and 
whites are unique to prostate cancer, it is unlikely 

Table 37.1. Highest and lowest incidences of cancer of the 
prostate recorded worldwide (separated by the horizontal bar 
in the middle of the table). (ICD-9 185 ARC Registry) (modi­
fied from PARKIN et al. 1992) 

Geographic area Cases Rate/IOO 000 
males 

USA, Atlanta: blacks 832 102 
USA, Bay Area: blacks 944 95.6 
USA, Detroit: blacks 2210 94.2 
USA, Alameda: blacks 497 93.5 
USA, Los Angeles: blacks 1734 82.7 
USA, Seattle 7712 82.4 
USA, Utah 3019 77.9 
USA, Connecticut: blacks 296 65.0 
Bermuda: blacks 45 64.0 
USA, Los Angeles: other whites 9414 51.9 
Sweden 22283 50.2 
USA, Connecticut: whites 5184 47.2 
USA, Los Angeles: Spanish 1069 38.4 

surname, white 
New Zealand: Maori 97 37.3 
New Zealand: non-Maori 3492 35.4 
USA, Los Angeles: Japanese 110 32.9 
USA: Puerto Ricans 3543 33.1 
USA, Los Angeles: Filipinos 145 28.6 
Philippines, Manila 572 16.9 
USA, Los Angeles: Chinese 65 19.8 

Japan, Hiroshima City 237 10 
Japan, Nagasaki City 129 9.3 
USA, Los Angeles: Korean 11 8.9 
Japan, Miyagi Prefecture 518 7.8 
Mali, Bamako 21 6.3 
Kuwait: Kuwaitis 27 4.4 
India, Ahmedabad 143 4.1 
Thailand, Chiang Mai 59 4.0 
Thailand, Khon Kaen 19 2.7 
India, Madras 100 2.1 
Algeria, Serif 21 2.0 
China, Shanghai 323 1.7 
The Gambia 6 1.2 
China, Tianjin 84 1.2 
China, Qidong 20 0.8 

Reported from registries recognized by the International 
Association of Cancer Registries between 1983 and 1987, with 
an estimated median reporting year of 1985. 

that there is some special "biologic relationship" be­
tween prostate cancer and race. Thus it is far more 
plausible that factors that contribute to the excess 
incidence and mortality rates for other cancer types 
also contribute to the risk of developing prostate 
cancer risk (VIJAYAKUMAR et al. 1996). 

37.2.2 
Androgen Response and Genetic Polymorphism 

The prostate gland is the only organ that actually 
increases in size with age in males who are not cas-
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trated before puberty or born phenotypically female, 
providing early evidence that biologically the pros­
tate is an androgen-responsive organ. With the high 
incidence of prostate carcinoma in African Ameri­
can males, Ross et al. looked at a possible biological 
cause for this increase in a study showing that 
African American males have higher levels of 
Sa-reductase activity which leads to higher levels of 
dihydrotestosterone, which stimulates prostate epi­
thelium division, compared with whites or Japanese 
men (Ross et al. 1992). 

This has led to extensive research into the model 
of genetic susceptibility to cancer from exogenous 
and endogenous exposures for bladder, prostate, 
and breast cancer (Ross et al. 1997). It operates on 
the principle that potential genetic markers exist 
within and between ethnic groups that affect steroid 
hormone metabolism. Ross and his research col­
leagues at University of Southern California School 
of Medicine (USC) have proposed a polygenic 
model. The model states that there are functionally 
important genetic polymorphisms that encode en­
zymes involved in steroid hormone biosynthesis or 
meta-bolism which lead to the differences we see in 
susceptibility to breast and prostate cancer (Ross 
and COETZEE 1996). The word polymorphism is de­
fined in the The Dictionary of Cell Biology as the 
existence in a population of two or more alleles of a 
g~ne, where the frequency of the rarer alleles is 
greater than can be explained by recurrent mutation 
alone (typically greater than 1%) (LACKIE and Dow 
1995). 

The androgen receptor gene (AR) contains 
glutamine (CAG) and glycine (GGC) repeats that 
are each polymorphic in length (HAKIMI et al. 1997). 
Investigators have examined prostate tissue in pa­
tients who were treated for clinically localized stage 
B (organ-confined) disease with radical retropubic 
prostatectomy. Pathologically patients had locally 
advanced tumors with high-grade disease. Both tu­
mor DNA and nontumor DNA were examined for 
somatic mutations in the AR-CAG and GGC repeats. 
HAKIMI et al. (1997) found that somatic mutations 
are rare, and the range of germ-line repeat lengths in 
men with prostate cancer was similar to the general 
white population controls. However, there was a 
subpopulation of men with clinical prostate cancer 
who had a higher frequency of AR alleles (10%) than 
the general population (1.6%). Among the prostate 
cancer patients who had an AR gene with 16 or 17 
CAGs, 83% had lymph node-positive disease, sug­
gesting that the short AR-CAG allele may be a risk 
factor for the development of lymph node-positive 
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prostate cancer, while short GGC repeats may be a 
risk factor for the development of clinical prostate 
cancer (HAKIMI et al. 1997). 

The largest examined CAG repeat length and the 
relationship of a higher risk of prostate cancer was in 
a review of the Physician's Health Study Database 
(GIOvANNUCCI et al. 1997). This was a nested case­
control study of 587 newly diagnosed cases of pros­
tate cancer detected between 1982 and 1995, and 588 
controls without prostate cancer. Less than 5% of the 
population examined was black. In this population, 
shorter CAG repeat sequences were associated with a 
higher risk of total prostate cancer relative risk, 
extracapsular extension, node-positive disease, and 
more aggressive histology. 

One study does have a multiethnic cohort (IRVINE 
et al. 1995). In this group there were shorter alleles in 
blacks and longer alleles in Asian Americans relative 
to whites. However, the entire reported cohort is less 
than 200. 

Though there are several studies that suggest that 
CAG repeats are associated with more aggressive dis­
ease and one suggesting that CAG repeats are shorter 
in blacks, larger studies need to be performed to bear 
this out .. Whether or not short CAG repeats predict 
the biologic behavior of prostate cancer also is not 
known, and the frequency of short repeats is not 
known in the U.S. population as a whole. 

37.2.3 
Race and Survival from Prostate Cancer 

Because the major causes for prostate cancer remain 
elusive, it is difficult to exclude the possibility that 
exposure to some yet to be characterized factor(s) is 
responsible for the differences in incidence (STEELE 
et al. 1971; HSING et al. 1990; REICHMAN et al. 1990; 
CARTER et al. 1993; CORDER et al. 1993; HSING and 
COMSTOCK 1993; LYN et al. 1993; MATZKIN and 
SOLOWAY 1993; ROTIMI et al. 1993; HIATT et al. 1994; 
BRAUN et al. 1995; CORDER et al. 1995; DEMARK­
W AHNEFRIED et al. 1995; MONROE et al. 1995; 
REICHARDT et al. 1995; Wu et al. 1995; COUGHLIN et 
al. 1996; DALE et al. 1996; DOLL et al. 1996; GODLEY et 
al. 1996; TAYLOR et al. 1996; INGLES et al. 1997; 
RODRIGUEZ et al. 1997). It is somewhat easier to ad­
dress the issue of the excess mortality. 

With earlier diagnosis in both whites and blacks, 
the relative 5-year survival rates have already shown 
a statistically significant increase from 68% from 
1974-1976 to 89% for U.S. whites in the period 1986-
1992, when prostate-specific antigen (PSA) testing 
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became common. During the same periods, for 
blacks, the 5-year survival increased from 58% to 
73%, reflecting an increased receptivity to screening 
by African American men (MYERS et al. 1994). 

By adjusting for other well-known prognostic fac­
tors it is possible to estimate the independent con­
tribution to outcome attributable to race. The critical 
question to be answered is: "Is race an independent 
prognostic factor for survival from prostate cancer?" 
Answering this question may shed light on other 
aspects of this complex problem. It is important to 
determine whether race has independent prog­
nostic significance or whether it is simply associated 
with primary factors such as socioeconomic status or 
access to care. For example, during the time slavery 
was still legal in the United States, the slaves had a 
very high infant mortality (FRANKLIN and Moss 
1994). It was assumed by many historians at that 
time that the high mortality was characteristic of 
these people of African origin. We now know that the 
high mortality simply reflected the social circum­
stances into which the individuals were born. Poor 
prenatal and postnatal care and not race was the 
explanation for the excess mortality. 

For the purposes of this discussion, the term 
"race" will be used to describe different populations 
in the United States characterized as "black" and 
"white" based on phenotypic characteristics. Al­
though this would seem to be an unnecessary point 
of clarification, it is important to realize that in 
this country, individuals who are of mixed origin 
are generally classified as "black" even if one of their 
parents is half black and half white and the other 
parent is white. To address this issue it is also impor­
tant to use the same convention to answer questions 
such as: "Does a specific type of medical intervention 
prolong survival?" 

This type of question is best answered by conduct­
ing a prospective randomized trial. Therefore, when­
ever possible, we should emphasize data based on 
prospective randomized trials. Data based on retro­
spective subset analysis from single institutions ad­
justing for major prognostic factors are probably 
next most likely to be accurate. This conclusion is 
based on the belief that patients treated at single 
institutions are likely to have received a more uni­
form quality of treatment. Other types of retrospec­
tive studies which adjust for known prognostic 
factors are likely to provide the next most accurate 
form of data for addressing the problem of race and 
outcome. When evaluating the prognostic signifi­
cance of race, we are not asking whether stage at 
presentation, quality of care, or access to care con-

tribute to mortality, but rather whether "race" is an 
independent prognostic factor. 

To identify papers relevant to the topic of out­
come following treatment for prostate cancer and 
race, Roach performed a literature search using 
"prostate cancer and race" as key words. He at­
tempted to include all papers published in the last 15 
years that assessed the independent significance of 
race for survival or disease-free survival among pa­
tients with prostate cancer. These papers were cat­
egorized as: (1) those based on prospective 
randomized trials, (2) single-institution studies, or 
(3) relatively "crude" population-based studies. 

37.2.3.1 
Randomized Trials Looking at Race and 
Prostate Cancer 

Table 37.2 summarizes major prospective random­
ized trials published to date reporting outcome by 
race. CRAWFORD et al. (1990) reported their results 
in patients with metastatic prostate cancer and 
found that although blacks tended to present with 
more advanced metastatic disease, when adjusted for 
the number of metastases and severity of disease, 
race was not an independent prognostic factor. In a 
retrospective analysis of 1200 men treated by three 
prospective randomized trials in the Radiation 
Therapy Oncology Group (RTOG), ROACH et al. 
(1992) reported that race did not appear to be a sig­
nificant independent prognostic factor. Once again, 
blacks tended to present with more advanced disease 
as manifested by higher serum prostatic acid phos­
phatase. VOGELZANG et al. (1995) also noted no in­
dependent significance of race based on data from a 
prospective randomized trial. Among patients with 
hormone-refractory prostate cancer, treated in three 
randomized trials, blacks tended to do better than 
whites (SMITH et al. 1996). KENNEALEY et al. (1996) 
initially suggested that there were differences in out­
come between blacks and whites in a 1995 abstract 
but, by the time of the poster presentation, they con­
cluded that race was not a significant factor. Thus, 
although there are scattered reports suggesting that 
race is an independent factor in carcinoma of the 
prostate, in every major prospective randomized 
trial to date, race has been shown to have no inde­
pendent prognostic significance. 
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Table 37.2. Randomized trials reporting outcomes following treatment for prostate cancer by race (adapted from ROACH 1998) 

Authors Stages Treatment DFS/survival Comparable Comments 
difference care?" 

CRAWFORD et aI. (1990) D2b Leuprolide NA/no Yes Race not significant when 
±flutamide corrected for severity of 

extent of disease 
KENNEALEY et al. (1996)' D2 LHRH drugs + NA/no Yes Race not significant when 

bicalutamide (based on corrected for severity of extent 
or flutamide updated of disease 

poster 
presentation) 

ROACH et aI. (1992) TlNOMO XRT No/conflicting Yes Survival difference seen for 1 
through findings of 3 studies, probably due to 
T4N2MO differences in the extent of 

disease as suggested by higher 
acid phosphatase in blacks 

SMITH et aI. (1996)' Refractory, Systemic No/no Yes Blacks tended to do better than 
metastatic whites 

VOGELZANG et al. (1995) D2b Goserelin NA/no Yes Race not significant when 
vs orchidectomy corrected for severity of extent 

of disease 

DFS, Disease-free survival; NA, not available; XRT, radiotherapy. 
a Comparable care was assumed when care was delivered on a standardized protocol. 
b A-D staging according to the American Urologic System. 
, Abstracts only. 

37.2.3.2 
Nonrandomized Retrospective Single-Institution 
Studies Looking at Race and Prostate Cancer 

The major retrospective single-institution series re­
porting outcome by race are summarized in Table 
37.3. In none of these 15 studies was race clearly 
demonstrated to independently impact survival. Of 
note, in one report it was concluded that race was an 
independent prognostic factor despite the fact that 
after adjustment for margin status the differences 
were no longer statistically significant (MOUL et al. 
1996). PEREZ et al. (1989) found race to be significant 
in men with locally advanced disease but not in those 
with early disease. In the report by POWELL et al. 
(1995) it was concluded that young black men had a 
lower survival but older black men had a higher sur­
vival than whites. In the report by KIM et al. (1995), 
blacks were noted to have much higher serum PSA 
levels, with the mean and median being 31.7 and 15.8 
vs 71.6 and 68.4, respectively, for whites and blacks 
(KIM et al. 1995). Furthermore, 40% of blacks had 
high-grade tumors compared to 26% of whites 
(P < 0.001). Since no adjustment was made for these 
pretreatment prognostic factors it is not surprising 
that blacks had a worse outcome. 

In addition to the published papers, several ab­
stracts based on patients who were thought to have 

received relatively uniform care have demonstrated 
that when adjusted for literacy or other prognostic 
factors, the survival of blacks was equal to or ex­
ceeded that of whites (HART et al. 1996; NAUTIYAL et 
al. 1996; WEINBERGER et al. 1996). At single institu­
tions it is reasonable to assume that the quality of 
treatment was relatively uniform. Overall these stud­
ies suggest that race is probably not an independent 
prognostic factor. 

37.2.3.3 
Other Nonrandomized Retrospective Studies 
Looking at Race and Prostate Cancer 

Other major retrospective series reporting outcome 
by race are summarized in Table 37.4. Most of these 
studies suggest that there is a difference in outcome 
by race. However, in these studies is it likely that the 
initial workup, treatment, and evaluation were not 
uniform. In addition to a lack of uniformity of 
treatment, these studies are also characterized by 
"lumping" a wide range of disease stages into crude 
categories such as "local," "regional," and "distant." 
Because of these shortcomings the conclusions based 
on the studies summarized in Table 37.4 cannot be 
assumed to be as accurate as those based on the 
studies cited in Tables 37.2 and 37.3. Despite their 
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Table 37.3. Retrospective prostate cancer studies from single institutions: outcomes by race (adapted from ROACH 1998) 

Authors Stages Treatment DFS/survival Comparable Comments 
difference care?' 

AUSTIN et al. (1990) T2-3 XRT NA!confiicting No Younger Blacks did worse 
findings but older blacks had a 

similar survival to that of 
older whites 

AZIZ et al. (1988) T2-T4N2MO XRT NAlno Yes No survival difference if 
corrected for stage and 
grade 

BAGSHAW (1990t Tl-3 XRT NAlno Yes No difference in survival 
by race 

DAYAL and CHIV (1982) Local, regional, Non- NAlconfiicting No Race no longer significant 
and distant standard findings after adjustment for 

socioeconomic status 
EpSTEIN et al. (1986) Alb Surgery NAlno Yes Early stages and small 

numbers from Johns 

FOWLER and TERRELL A-D1b Surgery Nolno 
Hopkins 

Yes V A Hospital in Jackson 
(1996) Mississippi 

HART et al. (1996)d TlNxMO- XRT Nolno Yes Large contemporary series 
T4NxMO with PSA follow-up, from 

Wayne State University in 
Detroit 

HUSSAIN et al. (1992) A_Db XRT NAlyes Yes No difference when adjusted 

KIM et al. (1995) A-D1b XRT Yeslyes 
for smoking and grade 

Yes Blacks had more advanced 
disease; no adjustment 
was made for these 
differences 

LAWTON et al. (1994) A_Db XRT Nolno Yes Blacks presented at an 

A_Db 
earlier age and later stage 

LEVINE and NA NAlno Yes Blacks presented at an 
WILCHINSKY (1979) earlier age and later stage 

MOUL et al. (1996) Clinical Tl-2 Surgery Confiicting findings Yes No difference if adjusted for 
dINA surgical margin status 

NAUTIYAL et al. (1996) Tl-T3NxMO XRT Nolno Yes Large contemporary series 
with PSA follow-up, 

University of Chicago 
PEREZ et al. (1989) T1-T4NxMO XRT Confiicting findings Yes Race not significant for 

stages TlNxMO-T2NxMO 
POWELL et al. (1995) Local, regional, NA No/confiicting Yes SEER data, V A in Detroit 

and distant findings area. No difference by 
race in men over the age 
of 70 or in men with 
metastatic disease 

DFS, Disease-free survival; NA, not available; XRT, radiotherapy; VA Veterans Administration. 
'Comparable care is assumed when care was delivered at the same institution and with the same type of treatment (surgery or 
XRT). 

b A-D staging according to the American Urologic System. 
cPersonai communication from Malcolm A. Bagshaw, Nov. 20, 1990. 
d Abstract only. 

limitations, even the studies cited in Table 37.4 raise 
serious doubts about the independent prognostic 
significance of race. 

37.2.4 
Can Prostate Treatment Outcome Be Explained 
by Race? 

The most likely explanation for the appearance of a 
difference in outcome for survival due to race is an 
epidemiologic phenomenon that Roach has called 
"extent of disease bias" (ROACH and ALEXANDER 
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Table 37.4. Other prostate cancer studies with outcomes reported by race (adapted from ROACH 1998) 

Authors Stages Treatment DFS/survival Comparable Comments 
difference care?" 

AUSTIN and CONVERY T2-3 XRT NAlconfiicting No Based on tumor registry data 
(1993) findings in Connecticut; younger 

blacks did worse but older 
blacks had a similar 
survival to that of older 
whites 

METTLIN et al. (1994) I-IV Surgery, NA/yes No Survival differences not 
radiation, adjusted for differences in 
hormonal stage at diagnosis 
therapy 

MURPHY (1981) A-Db NA NA/yes No American College of Surgeons 
data 

NATARAJAN et al. Tl-4 NA Confiicting No American College of Surgeons 
(1989) findings' updated data 

OPTENBERG et al. A-D2b Surgery, NA/no No Department of Defense 
(1995) radiation, Tumor Registry 

hormonal 
therapy 

PAGE and KUNTZ Local, regional, Non-standard NA/no Yes and no National VA data 
(1980) and distant 

PIENTA et al. (1995) Local, regional, NA NA/yes and no No SEER data, Detroit area; no 
and distant difference by race in men 

over the age of 70 or in men 
with metastatic disease 

DFS, Disease-free survival; NA, not available; XRT, radiotherapy; VA, Veterans Administration. 
"Care is assumed not to be comparable when it was not delivered at the same institution, with the same type of treatment or on 
a standardized protocol. 

b A-D staging according to the American Urologic System. 
'No difference in Tl; <10% differences in T2 and T4. 

1995). This bias results from the fact that when two 
different populations have different distributions of 
the severity of disease, comparison of the two popu­
lations without adequate adjustment for other fac­
tors such as the true extent of disease and treatment 
is likely to create the false impression of a difference 
due to the fact that a person belongs to that popula­
tion. For example Surveillance Epidemiology and 
End Results (SEER) data, long considered "the gold 
standard" for reporting large population-based 
studies, lump cases of prostate cancer into "local," 
"regional," and "distant." Within the category of pa­
tients with local disease, there are patients who have 
a 10% risk of failure at 5 years and patients who 
have a 75% risk of failure at 5 years. These are not 
accounted for in the staging systems that are 
currently used. Numerous studies have demon­
strated that African Americans tend to present with 
higher serum PSA levels and higher Gleason scores 
and that a higher percentage are likely to belong to 
the groups with the higher risk of failure, creating 
the false impression that difference in outcome is 
due to race. 

37.3 
Bladder and Kidney Cancers 

Bladder cancer tends to be common in societies with 
high rates of kidney cancer (PARKIN et al. 1992), 
suggesting common carcinogenic influences. The 
highest rates are in white males in the United 
States (23.91100000) and Canada, closely followed by 
the Nordic countries; blacks in the United States 
have less than half the incidence among U.S. whites 
(10.51100000), and the lowest rates are found in 
Algeria, Satif (2.21100000), and Gambia (1.81 
100000). In countries such as the United States 
where schistosomal infection is not an issue, bladder 
cancer is more common in whites than in blacks 
(2.3: 1) (Table 37.5). 
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Table 37.5. Highest and lowest incidence rates of cancer of the 37.3.1 
bladder recorded worldwide (separated by the horizontal bar Bladder Cancer 
in the middle of the table). The case numbers and rates for 
women are given in parentheses. (Modified from PARKIN et al. 
1992) 37.3.7.7 

Geographic area 

USA, whites 
Canada 
Norway 
Australia, Victoria 
Sweden 
Hong Kong 
Australia, Tasmania 
Switzerland, Geneva 
Australia: Capital Territory 
Switzerland, Basel 
New Zealand: non-Maori 
Mali, Bamako 
USA, blacks 

China, Shanghai 
China, Tianjin 
Philippines, Manila 
New Zealand: Maori 
Philippines, Rizal Province 
China, Qidong City 
Algeria, Setif 
The Gambia 

Cases 

13793 (4745) 
15836 (5430) 
3414 (1138) 
2437 
6497 (2195) 
2019 (759) 

203 (66) 
195 (77) 
54 (21) 

211 (80) 
1192 (396) 

51 (19) 
585 (287) 

1283 (403) 
517 (149) 
162 (65) 

15 (16) 
115 (46) 
89 (39) 
24 (2) 
13 (3) 

Rate/100 000 
males 

23.9 (5.9) 
21 (5.7) 
19.7 (5.0) 
19.5 
16.9 (4.6) 
16.1 (4.6) 
15.1 (3.7) 
15.8 (3.7) 
13 (3.5) 
12.7 (3.1) 
12.7 (3.2) 
12.4 (3.5) 
10.5 (3.8) 

6.8 (1.8) 
6.4 (1.8) 
4.0 (1.4) 
4.5 (4.5) 
3.7 (1.4) 
3.8 (Ll) 
2.2 (0.2) 
1.8 (0.7) 

Pracarcinagens far Bladder Cancer 

The causality of bladder cancer appears to follow an 
environmental procarcinogen model (PERSAD et al. 
1997). The most significant pro carcinogen for transi­
tional cell carcinomas is tobacco (ZHANG et al. 1994), 
followed by alcohol intake, although there is greater 
uncertainty regarding the role of the latter. A sum­
mary of selected comparisons of racial differences 
between blacks and whites is provided in Table 37.6. 

Procarcinogens for squamous cell carcinoma are 
urinary stasis (EL-MASRI and FELLOWS 1981) and 
exposure of the uroepithelium to chronic infection 
(VIZCAINO et al. 1994; WARREN et al. 1995). The 
effect of the trematode worms Schistosoma 
haematobium and S. mansoni on the vesical plexus 
of the urinary bladder is well known. The worm is 
seen in East Africa and the Middle East, as well as in 
South Africa townships (GROENEVELD et al. 1996). 

Reported from registries recognized by the International 
Association of Cancer Registries between 1983 and 1987, with 
an estimated median reporting year of 1985. 

In developing countries, the effective manage­
ment of squamous cell carcinoma of the bladder 
in the African patient will require eradication of 
schistosomiasis and early diagnosis when radical 
treatment may still cure (GROENEVELD et al. 1996). 

Table 37.6. Selected series comparing blacks and whites with bladder cancer 

Authors 

AXTELL and MYERS (1978) 

PAGE and KUNTZ (1980) 

HANKEY and MYERS (1987) 

MAYER and MCWHORTER 
(1989) 

MALLIN et al. (1989) 

HARRIS et al.(1990) 

HOWARD et al. (1992) 

VA, Veterans Administration. 

Type of study 

SEER data; 1966-73 study of many 
cancer sites 
VA series study of numerous cancer 
sites 
SEER data; 1977-80 study of bladder 
cancer 
Comparison of treatment patterns in 
20764 whites and 882 blacks 

Comparison of bladder cancers and 
occupations in blacks and whites 
in Illinois 

Case-controlled study; 1534 whites 
and 129 blacks and 4930 case 
controls 
NCI collaborative study comparing 
differences for bladder cancer as 
well as several cancer sites 

Comments 

Greatest differences in survival, with 5-year 
survival nearly twice as high for whites 
Blacks showed similar survival to whites for all 
sites except the bladder 
Much lower survival for blacks despite bladder 
cancer being less common 
Blacks more likely not to receive treatment after 
adjustment for age, stage at diagnosis, sex, and 
tumor histology 
Excess risk suggested for whites who were blue­
collar workers, butchers, or workers in the 
electrical power industry, but possibly too few 
blacks were considered 
Steeper dose response to smoking cigarettes among 
whites than blacks getting bladder cancer 

Final results pending 
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One of the problems is that schistosomes can live in 
the urinary bladder for up to 30 years, with a mean 
life span of 3-6 years, and can produce up to 300 
eggs/day/female, which are deposited in the sub­
epithelial tissues of the urinary bladder and ureters 
(WARREN et al. 1995). It is interesting that the 
rate of p53 mutations in Egyptian (Nile delta) 
urothelial tumors was 39.4% (39/99) compared with 
32.5% (l18/363) in a cohort in Surrey, England; this 
difference was not statistically significant, but 5'­
CpG-3' mutations were significantly (-3.5 times) 
more frequent in the Egyptian cancer cohort. By con­
trast, the G ---7 T and G ---7 C transitions had similar 
proportions in the English and the Egyptian cohort. 
These findings may indicate a role for an exogenous 
mutant, such as phenacetin, tobacco, or N-nitroso 
compounds. Also, early antibilharzial drugs used 
in the 1970s, which were known to be mitogenic, 
may have also played a significant role in 5' -CpG-3' 
mutations. 

Occupational exposure to potential bladder 
carcinogens occurs in the following workers or in­
dustries: those who work with asbestos, auto 
mechanics, lorry servicing, carpentry, chemical 
industry, coal mining, construction industry, diesel 
exhaust (lorry drivers), train engineers, dyestuff 
manufacturing, fertilizer manufacturing, gardeners 
(exposed to weed killers and pesticides), glass 
processing industry, industrial cleaners, machinists, 
house painters, petroleum industry, photography 
(developer), printing industry, tobacco industry, 
rubber industry, and the smelting industry (PERSAD 
et al. 1997). 

37.3.1.2 
Race and Bladder Cancer Survival 

In the United States, surgery is used in the treatment 
of 90% of bladder cancer patients (American Cancer 
Society 1997). Despite the fact that blacks in the 
United States have a lower incidence of bladder 
cancer than whites, the relative 5-year survival rate 
from 1986 to 1992 was only 60%, compared to 82% 
for whites. However, there has been a statistically 
significant improvement for black survival since 
1974-1976, when it was only 47%, reflecting an 
awareness of the symptoms and the opportunity for 
more curative treatment. This is also reflected in 
the improvement in survival from only 74% in 
1974-1976 (Acs 1997). 

Using SEER data including patients with a variety 
of cancer diagnoses, AXTELL and MYERS (l978) 
assessed differences in 5-year survival rates between 
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blacks and whites. They concluded that the largest 
differences in survival for any cancer site was for 
bladder cancer, with blacks being nearly twice as 
likely to have died of tumor at 5 years. PAGE and 
KUNTZ (l980) similarly evaluated differences in 
black and white survival among American veterans 
treated in Veteran Administration Medical Centers. 
They noted similar survival rates in respect of all 
cancer sites except for bladder cancer, where they 
noted a higher risk of death among blacks. HANKEY 
and MYERS (1987) used more recent SEER data to 
make the point that blacks continued to have much 
lower survival rates from bladder cancer. They also 
noted that much of the difference could be explained 
by well-known prognostic factors. Hankey and 
Myers further suggested that "lead-time bias" or lack 
of diagnosis of benign lesions in blacks or other fac­
tors might explain the remaining differences. MAYER 
and MCWHORTER (1989) made the important obser­
vation that after adjustment for age, stage, sex, and 
tumor histology, blacks were more likely not to re­
ceive treatment for bladder cancer. They concluded 
that this might explain a portion of the difference in 
survival. Hopefully an ongoing study being con­
ducted by the National Cancer Institute will help 
answer the many questions raised by these data 
(HOWARD et al. 1992). 

Several studies have suggested that there may be 
differences in the risk factors contributing to the 
development of bladder cancer by race. For example, 
MALLIN et al. (l989) studied occupations and cancer 
mortality in whites and blacks diagnosed in the State 
of Illinois between 1979 and 1984. They noted an 
excess risk among blue-collar workers, butchers, and 
electrical workers who were white but the number of 
blacks included was rather small. HARRIS et al. 
(l990) noted a steeper dose response for smoking 
and risk of acquiring bladder cancer in whites than 
in blacks, but again the sample size for blacks was 
rather small. These studies are compared in Table 
37.6. 

37.3.2 
Kidney Cancer 

Renal cell carcinoma is more common in persons of 
European ancestry than in those of African or Asian 
descent (Table 37.7). It occurs most commonly as a 
sporadic form and rarely as a familial form. Smoking 
(DAYAL and KINMAN 1983) and renal dialysis 
(MATSON and COHEN 1990) have been associated 
with an increased incidence of this disease. In the 
United States, the probability of surviving after diag-
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Table 37.7. Highest and lowest incidence rates of cancer of the 
kidney and renal pelvis recorded worldwide (separated by the 
horizontal bar in the middle of the table). The case numbers 
and rates for women are given in parentheses. (ICD-9 189 
IARC Registry) (modified from PARKIN et al. 1992) 

Geographic area Cases Rate/l00000 
males 

USA, whites 5629 (3331) 10.3 (4.9) 
Sweden 3989 (2846) 11.5 (6.6) 
Switzerland, Geneva 136 (77) 11.1 (4.2) 
USA, blacks 495 (318) 8.9 (4.4) 
New Zealand: non-Maori 672 (376) 7.8 (3.8) 
Hong Kong 433 (311) 3.3 (2.2) 
Australia, Tasmania 87 (57) 6.8 (3.8) 
New Zealand: Maori 37 (15) 8.5 (3.9) 

Philippines, Rizal Province 93 (64) 2.4 (1.5) 
Mali, Bamako 15 (6) 2.3 (1.3) 
China, Tianjin 189 (114) 2.3 (1.4) 
Philippines, Manila 160 (119) 3.3 (2.1) 
China, Shanghai 380 (261) 2.0 (1.2) 
China, Qidong City 16 (12) 0.7 (0.4) 
The Gambia 4 (4) 0.3 (0.5) 
Algeria, Setif Wilaya 5 (12) 0.2 (0.6) 

37.3.2.2 
Survival of Kidney Cancer by Race 

The only effective treatment in the management of 
renal cell carcinoma is nephrectomy or, in carefully 
selected patients, partial nephrectomy. Blacks in the 
United States have a slightly lower incidence of this 
disease than whites. The relative 5-year survival rates 
from 1986 to 1992 were 55% and 60% for blacks and 
whites, respectively (ACS 1997). 

37.4 
Testicular Carcinoma 

Testicular cancer is a rare cancer which accounts for 
only 1 % of all cancers in men. Cryptorchidism and 
Klinefelter's syndrome are predisposing factors in 
the development of germ cell tumors arising from 
the testis and mediastinum, respectively (NICHOLS 
et al. 1987); otherwise there are no other known 

Reported from registries recognized by the International causative factors. 
Association of Cancer Registries between 1983 and 1987, with 
an estimated median reporting year of 1985. 

nosis of renal cancer has been improving since 1940 
regardless of race, sex, and age at diagnosis (DAYAL 
and KINMAN 1983). In a study by BLOT and 
FRAUMENI (1979) there was clustering of renal can­
cer deaths in U.S. counties among white males and 
females in the upper north-central part of the coun­
try, with an increase in mortality with urbanization 
for males only. The major factor correlating with 
mortality was ethnicity, not race. Mortality was el­
evated in counties with high percentages of residents 
of German, Scandinavian, and especially Russian 
descent (BLOT and FRAUMENI 1979). 

37.3.2.1 
Genetics of Kidney Cancer 

Genetic association is clearly seen between von 
Hippel-Lindau disease, an autosomal dominant dis­
ease, and retinal angiomas, central nervous system 
hemangioblastomas, and renal cell carcinomas. De­
letion is commonly seen in the short arm of chromo­
some 3 (3p) in renal cell carcinoma associated with 
von Hippel-Lindau disease. In the rare familial forms 
of renal cell carcinoma, translocations affecting 
chromosome 3p are uniformly present. Sporadic 
renal cell carcinoma of the nonpapillary type is also 
associated with 3p deletions (SCHMIDT et al. 1995). 

37.4.1 
Incidence of Testicular Carcinoma by Ethnicity 

Worldwide, the incidence of testicular tumors is 
lower in Asians and blacks than in whites. The high­
est rates of incidence are in northern Europe, where 
they are about twice as high as in the United States, 
Canada, England, and Australia. The lowest rates are 
found in African Americans, Africans, and Chinese. 
In the United States, the incidence has increased 
about 2% per year since 1973; the largest increase has 
been in whites, and the rate in African Americans has 
remained flat. Denmark has the highest incidence of 
testicular cancer and Gambia has the lowest (Table 
37.8). 

37.4.2 
Racial Incidence and Treatment 
of Testicular Tumors 

Because of the rarity of testicular tumors in blacks 
in the United States, there have been no large series 
looking at the care for this disease specifically in 
blacks. In the U.S. military the white/black incidence 
ratio was found to be 40: 1 (DANIELS et al. 1981), 
whereas outside of the military it is 5: 1 (Table 
37.8). A retrospective review of 66 black patients 
treated at seven military medical centers compared 
these patients with the general testicular cancer 
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Table 37.8. Highest and lowest incidence rates of cancer of 
the testis, recorded worldwide (ICD-9 186 IARC Registry) 
(modified from PARKIN et al. 1992) 

Geographic area Cases Rate/IOO 000 males 

Denmark 1194 8.4 
Norway 738 6.6 
Switzerland, Geneva 66 6.2 
New Zealand: Maori 47 6.0 
New Zealand: non-Maori 426 5.3 
Australia, Tasmania 61 5.0 
USA, whites 2640 4.9 
Australia, Victoria 483 4.2 
Sweden 894 4.0 
England and Wales 4851 3.7 
Japan, Hiroshima City 33 1.2 

Hong Kong 160 1.1 
Philippines, Manila 65 0.9 
China, Shanghai 148 0.8 
USA, blacks 49 0.7 
Philippines, Rizal Province 43 0.7 
Mali, Bamako 4 0.5 
China, Tianjin 45 0.5 
China, Qidong City 13 0.4 
The Gambia 2 0.2t 

Reported from registries recognized by the International 
Association of Cancer Registries between 1983 and 1987, with 
an estimated median reporting year of 1985. 

population (MOUL et al. 1994). The distribution 
between seminoma and nonseminoma in the black 
patients was similar to that in the general population 
but there was a younger age at presentation; in­
creased delay in diagnosis was found for blacks as 
compared with whites. Nevertheless, survival has im­
proved for all races due to the wide use of cisplatin­
based chemotherapy (BOSL and MOTZER 1997). 

37.5 
Conclusions 

The preponderance of evidence suggests that race 
is not an independent prognostic factor for survival 
in prostate cancer. Since most or all of the discrepan­
cies in survival between blacks and whites can be 
explained on the basis of incidence and stage at diag­
nosis, resources allocated to research should focus 
on these areas. Although race does not appear to be 
an independent prognostic factor for survival from 
prostate cancer, poor initial workup, poor treatment, 
and restricted access to care are. 

"Race-based" explanations for differences in sur­
vival should be viewed with skepticism for a number 
of reasons. First, as previously suggested, the term 
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"race" does not refer to distinct biologic categories. 
Secondly, it is important to remember that one of the 
major tenets in medicine is not to assign multiple 
explanations or diagnoses if a single explanation (or 
set of explanations) will do. It seems untenable to 
assume that African American men die at a higher 
rate from laryngeal cancer for one biologic reason, 
from esophageal cancer for another biologic reason, 
from colon and rectal cancer for other biologic 
reasons and from bladder and prostate cancer for 
unique biologic reasons. For these and other cancer 
sites as well, differences in the extent of disease at 
the time of diagnosis, access to care, and the quality 
of care received can explain the discrepancies in 
survival. 
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38.1 
Introduction 

The advances in the diagnosis and therapy of geni­
tourinary cancers during the last two decades have 
significantly improved the prognosis and prolonged 
the survival of genitourinary cancer patients. The 
therapeutic success has been accompanied by con­
cerns for long-term side-effects of treatments, 
including therapy-related second malignancies 
(BOYER and RAGHAVAN 1992). Due to their low 
curability, most second cancers significantly com­
promise the prognosis of these patients, often nulli­
fying the success of curing the primary cancer. 

Several studies have focused on the role of radio­
therapy and/or chemotherapy in inducing second 
tumors after therapy for primary genitourinary 
cancer. Most secondary malignancies occurring after 
a primary treatment for genitourinary tumors arise 
among patients originally affected by germ cell 
tumors of the testis and Wilms' tumors. Most of 
these patients, in fact, can be cured of their primary 
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tumor but at the cost of a high probability of expo­
sure to late effects of treatment. Data about treat­
ment-related hazard are fundamental both to fully 
inform the patient at the time of the treatment deci­
sion and to promote research in modifying/adjusting 
the therapy without compromising cure rates. 

The interpretation of the existing literature on 
this subject is made complex by methodological 
differences among studies that range from analysis 
of tumor registries to description of specific subsets 
of patients such as recipients of chemotherapy only. 
In addition, most studies focus on second neoplasms 
excluding synchronous or preceding tumors. More­
over, a large range of relative risks (RR) of develop­
ing secondary malignancies are reported, reflecting 
insufficient length of follow-up in some reports or 
the heterogeneity of treatment and outcome among 
the patients studied. For instance, among germ cell 
tumors infradiaphragmatic radiotherapy has been 
the conventional treatment of early-stage seminoma 
for decades, resulting in large cohorts of survivors 
at risk for second malignancies. Consequently, avail­
able studies on second malignancies after radio­
therapy tend to have a longer median follow-up that 
allows the detection of long-term increase in the 
relative risk. This is in contrast to studies on non­
seminoma survivors, in whom high cure rates with 
platinum-based regimens were established only 20 
years ago, resulting in limited data on long-term risk 
of secondary malignancies. To address this problem, 
BOKEMEYER and SCHMOLL (1993) have suggested 
calculating the incidence of second tumors per year 
of follow-up, which corrects for the different length 
of observation among studies. They suggested that 
reports on secondary malignancies should describe 
the incidence of these tumors during 5-year inter­
vals. This would provide data for risk estimates at 
specific time points. 

In summary, the evidence to support links 
between the primary treatment and secondary 
malignancies is still evolving. Studies of long-term 
survivors of childhood cancers have taught us how to 
best interpret the nature of these second cancers. 
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In fact, overall, pediatric malignancies are more 
successfully treated than adult tumors. As a result, a 
large population of childhood cancer survivors has 
emerged. During the course of analyzing the long­
term outcome of these survivors, including the risk 
of second cancers, the Late Effects Study Group 
(LESG) identified the association of certain com­
binations of tumors with underlying genetic 
syndromes (MEADOWS et al. 1977). Recent research 
in the field of molecular epidemiology research has 
provided us with the biological basis for understand­
ing some of these syndromes. 

38.2 
Genetic Predisposition to Second 
Cancerogenesis in Germ Cell Tumors 

It is of importance to address the issue of whether or 
not patients affected by a specific cancer possess a 
genetic predisposition that may put them at an in­
creased risk for additional malignancies, irrespective 
of therapy. For instance, MALKIN et al. (1992) have 
described a familial syndrome that manifests as 
breast cancers, sarcomas, and other neoplasms 
(brain tumors, leukemias, and adrenocortical carci­
nomas) in patients with germ line mutations of the 
p53 gene. Similarly, families affected by Li-Fraumeni 
syndrome characteristically include a patient who 
had a sarcoma diagnosed at a pediatric age and two 
close relatives with cancers diagnosed before the age 
of 45 (LI et al. 1988; FRIEND et al. 1986; DRAPER et 
al.1986; WIGGS et al. 1988). Furthermore, germ line 
mutations of the tumor suppresser gene p53 have 
been reported to predispose children who are carri­
ers of this defect to an increased risk of second 
malignant neoplasms, even in the absence of a Li­
Fraumeni setting. MALKIN et al. (1992) analyzed 
genomic DNA from the blood of 59 children and 
young adults with a second primary tumor. These 
investigators were able to demonstrate in 4/59 
(6.8%) patients the presence of p53 gene mutations 
and found that five close relatives of three of the four 
patients were carriers of p53 mutations. These find­
ings suggested the inherited nature of the disorder 
(MALKIN et al. 1992). 

A genetic predisposition to multiple neoplasms in 
the same individual can be associated with inherited 
DNA repair deficits. In such a setting the addition of 
radiation therapy dramatically increases the risk 
of developing secondary malignancy. For example, 
patients with the hereditary form of retinoblastoma 
have an increased risk of a second tumor, frequently 
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osteosarcoma. The inclusion of radiation therapy 
in the management of retinoblastoma doubles the 
incidence of second tumors at 10 years (20% vs 10% 
among nonirradiated retinoblastoma patients). 
At 30 years the risk among irradiated versus 
nonirradiated patients is 90% versus 68%, respec­
tively. Fibroblasts from patients affected by the 
inherited form of retinoblastoma are more radiosen­
sitive and display impaired DNA repair: fibroblasts 
from their siblings display a similar defect (FRIEND 
et al. 1986; DRAPER et al. 1986; WIGGS et al. 1988; 
CAVENEE et al. 1983; YANDELL et al. 1989). 

Consequently, while it is undeniable that patients 
with germ cell tumors have an increased incidence of 
a second neoplasm (see below), it is safe to assume 
that only part of the risk of second malignancy can be 
attributed to treatment. For instance, testicular can­
cer patients have a baseline higher relative risk of 
contralateral testicular cancer (DIECKMANN et al. 
1986; VON DER MAASE et al. 1986; ANONYMOUS 1988). 
These second germ cell tumors probably develop 
from an in situ lesion in the contralateral testis. The 
treatment with platinum-based chemotherapy regi­
mens is known to markedly reduce the risk of con­
tralateral testicular cancer, possibly by eradicating 
microscopic, subclinical disease (VAN LEEUWEN et al. 
1993a). Cryptorchidism is recognized as a major risk 
factor for testicular cancer. The underlying genetic 
defect, however, could explain why only a minority of 
individuals affected by cryptorchidism develop tes­
ticular cancer (CHILVERS and PIKE 1989). Forman et 
al. studied 42 families with two or more cases of 
testicular cancer reported to the UK Register for Fa­
milial Testicular Cancer. The authors found that the 
incidence of undescended testes in these familial 
cases was between 8% and 10%. As with other forms 
of cancer, familial cases were diagnosed at a younger 
age than nonfamilial cases. They also tended to be 
more frequently bilateral, with a prevalence of bilat­
eral testicular cancer of 6% compared to 2.5% for 
nons elected cases. In these authors' estimate familial 
cases represented approximately 1.5% of all testicu­
lar cancers. Moreover, they estimated the relative 
risk for a brother of a testicular cancer patient to 
develop testicular cancer as 9.8, using actuarial meth­
ods in comparison with national registration rates 
(FORMAN et al. 1992). This risk is much higher than 
that of most other cancers, for which the risk is 
usually less than fourfold (EASTON and PETO 1990). 
FORMAN (1989) concluded that the described familial 
association supported the hypothesis of a genetic 
predisposition of tumor induction. Other indirect 
clinical evidence includes the following: (1) frequent 
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association of testicular cancer with congenital disor­
der of sexual differentiation (SAVAGE and LOWE 
1990); (2) the difference in the incidence of testicular 
cancer among races (FORMAN 1989); and (3) the fact 
that migration does not alter the incidence of this 
disease (MuIR et al. 1987). To our knowledge, no 
published report is available that compares the out­
come of patients with the familial form tumors to that 
of nons elected testicular cancer patients. 

In conclusion, only a minority of testicular cancer 
cases are familial. Further studies are needed to 
explain the genetic features of the familial forms. 
Whether the familial cases also have a predis­
position to develop second malignancies remains 
unanswered. 

Patients with testicular cancer have a higher risk 
for secondary malignancies than patients with other 
genitourinary tumors. DIECKMANN et al. (1994) re­
viewed the records of 584 consecutive patients with 
testicular germ cell tumors treated in Berlin from 
1969 to 1992. A total of23 patients (3.9%) were iden­
tified who, in addition to a primary testicular cancer, 
developed a nontesticular malignancy. In four (17%) 
of these 23 patients the nontesticular malignancy in­
cluded: melanoma, colon carcinoma, bronchogenic 
carcinoma, and Hodgkin's disease which preceded 
the diagnosis of germ cell tumor. Three (13%) pa­
tients had a synchronous nontesticular tumor, in­
cluding two patients with bladder cancer and one 
patient with a renal cell carcinoma. The remaining 16 
patients had metachronous tumors outside of the 
testicle. The authors hypothesized in these patients a 
genetic predisposition for tumor development. To 
address the question of whether patients with tes­
ticular germ cell tumors have an increased risk of 
multiple neoplasms, the authors compared them 
with a population of patients with other urological 
cancer treated during the same period of time at the 
same institutions. A 3.3% prevalence of multiple 
neoplasms was identified among the latter group. In 
view of the fact that the median age of this group was 

68 years compared with a median age of 42 years 
among the testicular cancer patients, the authors 
concluded that "patients with testicular cancers are 
indeed at a slightly increased risk of a second malig­
nancy" (DIECKMANN et al. 1994). A similar conclu­
sion has been reached by authors who used tumor 
registries to address this issue. KLEINERMAN et al. 
(1985) reported an analysis of the data of the Con­
necticut Cancer Registry for the period 1935-1982. 
They demonstrated a twofold increase for the rela­
tive risk of secondary solid tumors and a fivefold 
increase for the relative risk of leukemia in patients 
with testicular cancer who had not been treated with 
radiotherapy. VAN LEEUWEN et al. (1993a) estimated 
the risk of secondary tumors among 1909 patients 
with testicular cancer diagnosed in the Netherlands 
from 1971 to 1985. They detected a significantly in­
creased risk of secondary malignancies in patients 
treated with radiotherapy or with a combination of 
radiotherapy and chemotherapy and increased rela­
tive risk of leukemia with either radiotherapy, che­
motherapy or both. However, the patients who had 
undergone surgery as the only treatment suffered 
only an increased risk of developing contralateral 
testicular tumors (Table 38.1). 

The best patient population to address the ques­
tion of a possible genetic predisposition to second­
ary malignancies after germ cell tumors is emerging 
from data on patients diagnosed in the last 10-15 
years. During that period, trials of "observation 
only" for selected patients with early disease were 
started. In two recent studies (BOKEMEYER and 
SCHMOLL 1993; VON DER MAASE et al. 1993) using 
either observation-only in stage I disease or surgery 
alone in germ cell tumor patients with retroperito­
neal lymph node metastases, no increased risk for 
second tumors was detected. However, the reported 
5-year median follow-up is a length of time insuffi­
cient to draw definite conclusions. It is anticipated 
that future reports from these series may finally 
settle this important issue. 

Table 38.1. Relative risk of second solid tumors and leukemias in testicular cancer patients treated with radiotherapy, chemo­
therapy, a combination of both, or surgery only (VAN LEEUWEN et al. 1993a) 

No. of Relative risk Median 
patients follow-up 

Stomach All GI Contralateral testis Leukemia (years) 

Radiotherapy 1007 4.4 2.9 44.7 5.2 8.6 
Chemotherapy 370 0 0 0 20.0 5.3 
Chemotherapy + radiotherapy 286 8.3 5.5 0 2.9 3.4 
Surgery only 207 0 1.1 100 0 6.0 
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Conversely, development of leukemia indepen­
dently of therapy has been described in patients with 
primary mediastinal germ cell tumors (NICHOLS et 
al. 1990). In these cases an isochromosome 12p 
[i(12p)] that is a cytogenetic marker for testicular 
cancer has been identified in the leukemic cells. Pa­
tients with this genetic syndrome might therefore 
develop leukemia because of a common genetic ab­
normality shared by both germ cells and leukemia 
cells (NICHOLS et al. 1990; BOSL et al. 1989). 

In summary, a baseline increased risk for con­
tralateral testicular cancer exists among testicular 
cancer patients and it is more frequent among those 
affected by the familial type. An increased risk for 
synchronous other cancers of the genitourinary tract 
is also present. A genetic predisposition to develop 
leukemia has been reported among patients with pri­
mary mediastinal germ cell tumors. No clear genetic 
predisposition to develop other solid tumors has 
been proven among patients affected by genitouri­
nary malignancies. More studies are necessary to 
elucidate a potential link between genetics and 
secondary malignancies among these patients. 

38.3 
Role of Radiotherapy 
in Second Malignancies 

Radiation therapy has been widely accepted as the 
standard treatment for early-stage germ cell tumors. 
However, its use and indications have changed 
throughout the last 10-20 years. Reduced radiation 
doses and smaller treatment fields are now used for 
the treatment of seminoma while radiation is rarely 
indicated for nonseminomatous testicular tumors 
and mediastinal germ cell tumors. Therefore, most of 
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the studies regarding long-term sequelae of radio­
therapy, and in particular second neoplasms, include 
patients diagnosed several decades ago when they 
were treated with higher doses and wider fields than 
are currently used. For instance some studies include 
patients diagnosed in the 1930s (KLEINERMAN et al. 
1985), 1940s (MOELLER et al. 1993) and 1950s (HAY 
et al. 1984; HELLBARDT et al. 1990; FOSSA et al. 1989). 
In these series characterized by higher dose of radia­
tion treatment, a cumulative incidence of second ma­
lignancies ranging from 7.9% to 11.6% was reported 
(KLEINERMAN et al. 1985; MOELLER et al. 1993; HAY 
et al. 1984; HELLBARDT et al. 1990; FOSSA et al. 1989). 
Noticeably, FOSSA et al. (1989) reported the highest 
cumulative incidence of second malignancies, 21.8%, 
among the subset of patients who, in addition to the 
standard abdominal radiotherapy, also received me­
diastinal radiotherapy (FOSSA et al. 1989). 

More recent reports that examined patients 
treated in the 1970s and 1980s, when the indications, 
field sizes, and doses of radiotherapy were closer to 
the current practice, reported a much lower cumula­
tive incidence of second malignancies. This inci­
dence ranged from 2.7% to 3.6%, respectively 
(BOKEMEYER and SCHMOLL 1993; HANKS et al. 1992) 
(Table 38.2). 

In addition to the use of different radiation doses 
and fields, the variable duration of follow-up makes 
it difficult to compare the published studies. It is 
probably for these reasons that the reputed relative 
risk (RR .. ) of developing a second neoplasm falls 
within a wide range, with RR values ranging from 1.3 
to 7.5. However, BOKEMEYER and SCHMOLL (1993) 
noticed that the particularly high relative risk 
(RR = 7.5) in their patient population was caused by 
the high frequency of second cancers developing in 
patients who were irradiated during earlier years for 

Table 38.2. Radiotherapy for testicular cancer with cumulative incidence and relative risk of developing a second malignancy 

References Period No. of No. of Median Cumulative Total 
patients second follow-up incidence (%) relative risk 

tumors (years) 

KLEINERMAN et al. (1985) 1935-1982 844 67 9.3 7.9 2.0 
MOELLER et al. (1993) 1943-1987 3256 337 11.6 10.3 1.5 
HAY et a1. (1984) 1950-1969 547 57 15.4 10.4 1.9 

>15 2.9 
HELLBARDT et al. (1990) 1951-1986 116 12 8.0 10.3 2.0 
FOSSA et a1. (1989) 1957-1977 394 46 >10.0 11.6 1.3 

64" 14 >10.0 21.8 4.1 
BOKEMEYER and SCHMOLL (1993) 1970-1990 332 9 5.1 2.7 7.5 
HANKS et al. (1992) 1973-1974 387 14 15.0 3.6 3.4 

a Also received mediastinal radiotherapy. 
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nonseminomatous testicular cancer with a high dose 
of radiotherapy (>40 Gy). In this study, when the 
relative risk was calculated only for patients with 
seminoma and lower radiation doses, a relative risk 
of 2.3 was demonstrated. This relative risk is close to 
that reported in the other studies (BOKEMEYER and 
SCHMOLL 1993). Several authors have measured the 
relative risk of second tumors after adjustment based 
on radiation dose and the size of radiation fields. 
The large range of relative risk initially reported was 
then decreased to 1.5-2.9 (KLEINERMAN et al. 1985; 
MOELLER et al. 1993; HAY et al. 1984; HELLBARDT et 
al. 1990; STEINFELD and SHORE 1990; VAN LEEUWEN 
et al. 1993a). 

The series reported by FOSSA et al. is particularly 
interesting. When the authors analyzed their data on 
patients treated with abdominal radiation therapy 
alone they found a relative risk of 1.3, which was not 
statistically significant when compared with that of 
nonirradiated patients. However, for patients who 
received both abdominal and mediastinal radio­
therapy, a 4.1 relative risk was detected (FOSSA et al. 
1989). 

The issues of site and histology of second malig­
nancies also deserve attention. In most reports at 
least 80% of second solid tumors are found inside the 
radiation field (KLEINERMAN et al. 1985; MOELLER et 
al. 1993; HELLBARDT et al. 1990; BOKEMEYER and 
SCHMOLL 1993; STEINFELD and SHORE 1990; VAN 
LEEUWEN et al. 1993a; JACOBSEN et al. 1993). Only 
two authors (HAY et al. 1984; HANKS et al. 1992) 
reported no difference in the frequency of second 
cancers within or outside the radiation fields. 

Radiation-induced second malignancies typically 
include gastrointestinal tumors (stomach, colon, 
and pancreas), genitourinary cancers (bladder and 
kidney), and sarcomas. Increased incidence of lung 
cancer and skin cancers, including melanoma, have 
also been reported (FOSSA et al. 1989). 

In germ cell tumor patients treated by abdominal 
radiotherapy alone, the relative risk of stomach 
cancer has been found to range from 1.1 to 4.4 
(MOELLER et al. 1993; VAN LEEUWEN et al. 1993a). 
The excess risk of stomach cancer increases over 
time and is the greatest after 10 years (VAN LEEUWEN 
et al. 1993a). The risk is directly proportional to the 
radiation dose. Although the interpretation of data is 
hampered by the fact that the different histologies of 
testicular cancer were treated with different radia­
tion doses, it is noticeable that patients with semi­
noma who received a 30 Gy radiation dose had an 
increase in the relative risk of stomach cancer of 3.2, 
whereas patients with nonseminomatous germ cell 

tumors who received 40-50Gy had a 26 times in­
creased risk of stomach cancer (VAN LEEUWEN et al. 
1993b). 

Relative risk of bladder cancer has been estimated 
by different authors at 2.1 (MOELLER et al. 1993),2.9 
(HAY et al. 1984), and 6.9 (HELLBARDT et al. 1990). It 
is difficult to interpret such a variable range of rela­
tive risk. The use of different radiation doses and 
different fractionation schedules in the treatment is 
probably the determining factor to explain the dif­
ferent relative risk reported for second bladder can­
cer. In the series of Fossa's patients treated with 
mediastinal radiation, an 8.3 relative risk of stomach 
cancer, a 7.7 relative risk of lung cancer, and a 7.7 
relative risk of melanoma were reported (FOSSA et al. 
1989). Most lung cancers were diagnosed 10 years 
after radiation exposure. These findings are similar 
to those reported for Hodgkin's disease, where, as 
in germ cell tumors, large fields with considerable 
internal scattered radiation are employed (KALDOR 
et al. 1987). Regarding the increased incidence of 
melanomas reported by Fossa et al., since their diag­
nosis peaked between 1 and 4 years from the occur­
rence of testicular cancer, it is conceivable that it 
could just express increased detection due to the 
closer medical follow-up undergone by testicular 
cancer patients. 

At least three studies have reported an excess in 
the risk of leukemia of 2.3, 2.6, and 5.2, respectively. 
These groups included patients treated with radia­
tion for germ cell testicular cancer who did not 
receive chemotherapy. Acute myeloid, acute lym­
phatic, chronic myeloid, chronic lymphatic, and 
other unspecified types of leukemia were described 
(KLEINERMAN et al. 1985; MOELLER et al. 1993; VAN 
LEEUWEN et al. 1993a). 

Numerous reports on second sarcomas have been 
published during the past 20 years (STEINFELD and 
SHORE 1990; STOCK et al. 1979; LYNCH and HERR 
1981; SCHMIDT et al. 1988; GILKS et al. 1988; O'BRIEN 
et al. 1989; RAZ et al. 1989; YOSHITAKE et al. 1991; 
AMICHETTI and BO! 1993). The relative risk of devel­
oping sarcomas has been specifically addressed by 
JACOBSEN et al. (1993) in a study examining Danish 
seminoma patients treated by radiotherapy in the 
period between 1943 and 1987. A 4.7 relative risk of 
developing sarcomas was found in seminoma pa­
tients compared with a 1.3 relative risk in non­
seminoma testicular cancer patients (JACOBSEN et al. 
1993). This difference needs to be taken with caution, 
since in the late 1970s, before the introduction of 
platinum-based chemotherapy, most patients with 
nonseminomatous tumors died within 1 or 2 years 
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from diagnosis. Therefore their lower risk of devel­
oping a second neoplasm could simply reflect their 
shorter survival. Noticeably, 80% of the sarcomas 
were within the radiotherapy field and the remaining 
20% at the edge of the radiation field. The median 
time interval between radiotherapy and the occur­
rence of sarcomas was 12 years, but second sarcomas 
were also observed as early as 1 year and as late as 34 
years after therapy. ROBINSON et al. (1988) studied 
the latency to develop second sarcoma after radia­
tion for other malignancies. A longer latency was 
found after treatment with orthovoltage radio­
therapy than after supervoltage radiotherapy. 

Similarly, the Danish study found that the time 
interval from therapy to the development of second 
malignancy decreased from 21 years for secondary 
tumors that developed before the 1960s to approxi­
mately 11 years after supervoltage treatment was in­
troduced. However, since both the radiation sources 
and the radiation dose and volume of interest 
changed over the years covered by this study, it is 
impossible to draw conclusions about a specific risk 
associated with any of these variables. While several 
reports of radiation-induced sarcomas among germ 
cell testicular cancer patients have described their 
association with radiation doses greater than 35 Gy 
(LYNCH and HERR 1981; SCHMIDT et al. 1988; GILKS 
et al. 1988; RAZ et al. 1989; YOSHITAKE et al. 1991; 
AMICHETTI and BOI 1993), second sarcomas can also 
occur after treatment with lower radiation doses 
(21-32 Gy) (STEINFELD and SHORE 1990; STOCK et al. 
1979; O'BRIEN et al. 1989). 

The relative risk of developing solid cancers in­
creases with a longer duration offollow-up. HAY et 
al. (1984) studied 547 patients with testicular cancer, 
treated with radiotherapy. The total relative risk of 
their patients developing a second malignancy was 
1.9 with a median follow-up of 15.4 years. However, 
when the authors calculated the total relative risk 
only for the patients in their study who had a longer 
follow-up (>15 years), the total RR of developing a 
second malignancy was 2.9 (HAY et al. 1984). 

MOELLER et al. (1993) (Table 38.3) observed three 
patterns of increased relative risk for second malig­
nancies over a period of time. Second tumors such 
as renal cell, bladder, and prostate carcinomas, 
melanoma, and skin and colon cancer displayed the 
highest risk of development after 20 years or more 
from the diagnosis of the primary tumor. The 
relative risk of other second tumors including those 
originating in the gastrointestinal tract, such as 
carcinoma of the rectum, stomach, or pancreas and 
lung cancer, peaked at 10-19 years after diagnosis 
of primary tumor. The relative risk of leukemia, 
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Table 38.3. Number of second malignancies (n) and relative 
risk (RR) by interval after testicular cancer treatment 
(MOELLER et al. 1993) 

Tumor sites 

All sites 
Leukemia 
Rectum 
Stomach 
Pancreas 
Lung 
Kidney 
Bladder 
Prostate 
Melanoma 
Other skin ca. 
Colon 

0-9 years 

n RR 

146 1.5* 
13 4.6* 
4 0.7 

10 1.6 
3 1.0 

12 0.7 
8 2.6* 

11 1.6 
4 0.7 
4 1.6 

17 1.5 
8 1.3 

10-19 years >20 years 

n RR n RR 

146 1.7* 176 1.6* 
3 1.3 2 0.8 
9 1.8 4 0.7 

16 3.2* 8 1.5 
9 3.1* 9 2.6* 

24 1.4 16 0.7 
4 1.4* 9 2.7* 

14 2.0* 22 2.5* 
4 0.6 19 1.8* 
3 1.8 3 2.2 

19 1.8* 32 2.5* 
7 1.2 13 1.8 

Italics are used for the numbers that express the highest 
relative risk for that tumor site. 
* P < 0.05. 

however, was more elevated within the first 9 years 
from the diagnosis of the primary cancer (MOELLER 
et al. 1993). 

In view of the fact that some second malignancies 
can occur 20 years after treatment of the primary 
tumor, treating physicians should remain alert to 
this risk in the long-term follow-up of survivors of 
testicular cancer. 

38.4 
Role of Chemotherapy in Second 
Malignancies 

Only a few studies have analyzed the risk associated 
with chemotherapy alone in the development of 
second solid tumors after a primary genitourinary 
malignancy. Table 38.4 summarizes results of these 
studies. Probably the largest and most informative 
study is that reported by v AN LEEUWEN et al. 
(1993a), who described, among 1909 patients, 370 
cases of testicular cancer treated by initial surgery 
followed by standard PVB chemotherapy regimen 
(cisplatin, vinblastin, and bleomycin) and observed 
for a median follow-up of 5.3 years. Within the pe­
riod of observation, this subset of patients had a zero 
relative risk of developing second solid cancers but a 
20 relative risk for developing leukemia. During the 
same period, patients who received radiotherapy 
only, had a relative risk of 1.8 for all second tumors, 
4.4 for stomach cancer, and 5.2 for leukemia (Table 
38.1, VAN LEEUWEN et al. 1993a). Therefore, based 
on the currently available data, with the limitation of 
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Table 38.4. Chemotherapy for testicular cancer and relative risk (RR) of developing solid second tumors and leukemia 

Reference Period No. of patients Second tumors RR Second leukemias RR Median follow-up 
(years) 

COLEMAN et al. (1987) 1961-1980 2013 
VAN LEEUWEN et al. (1993a) 1971-1985 370 

0.7 
o 

2.5 
20.0 

6.8 
5.3 

the short follow-up, there is no clear evidence that 
PVB chemotherapy elevates the risk of second solid 
cancers in patients with malignant germ cell tumors. 
Similarly, COLEMAN et al. (1987) studied 2013 tes­
ticular cancer patients with a median follow-up of 6.8 
years. The study patients were treated in the period 
ranging from 1961 to 1980. The authors found only 
22 secondary solid tumors, i.e., no significantly 
elevated risk (RR = 0.7) for the development of 
second solid tumors. There was a higher, but still not 
statistically significant relative risk, for secondary 
leukemia (RR = 2.5). 

Conversely, the association of chemotherapy with 
the risk of developing secondary leukemias is well 
known. Treatment-related risk of secondary leuke­
mia generally emerges within the first 5 years after 
completion of therapy. Several reports of secondary 
leukemia after chemotherapy in testicular cancer 
patients have been published within the past 15 years 
(VAN LEEUWEN et al. 1993a; KERB RAT and LEPRISE 
1985; REDMAN et al. 1984; VAN IMHOFF et al. 1986; 
DE YORE et al. 1989; PEDERSEN-BJERGAARD et al. 
1991; BOKEMEYER et al. 1992; OLIVER et al. 1991; 
NICHOLS et al. 1993; BAJORIN et al. 1993). In these 
studies the chemotherapy regimens include the clas­
sic PVB regimens and etoposide-containing regi­
mens. Only a few cases of PVB-induced leukemia 
have been reported (v AN LEEUWEN et al. 1993a; VAN 
IMHOFF et al. 1986; DE YORE et al. 1989), while sev­
erallarge studies have now documented the absence 
of leukemia risk post PVB (BOKEMEYER and 
SCHMOLL 1993; PEDERSEN-BJERGAARD et al. 1991; 
ROTH et al. 1988; OZOLS et al. 1988). 

In contrast the risk associated with the use of 
etoposide is more consistent (BOKEMEYER and 
SCHMOLL 1993; PEDERSEN-BIERGAARD et al. 1991; 
NICHOLS et al. 1993; BAJORIN et al. 1993; BOSHOFF et 
al. 1994). Etoposide induces an acute nonlym­
phocytic leukemia that can be clinically and geneti­
cally differentiated from the classic leukemia 
associated with treatment utilizing alkylating agents. 
The secondary leukemias reported after the use of 
alkylating agents occur most frequently after an 
interval of 5-7 years and are preceded by a preleuke­
mic myelodysplastic phase. There are also cytoge­
netic abnormalities of chromosomes 5 and 7 which 

have been identified in these patients (LEBEAU et al. 
1986). Conversely, the leukemias observed after 
treatment with etoposide tend to occur earlier after 
therapy. Patients do not have a preleukemic phase 
and show balanced chromosomal translocations in­
volving a locus on the long arm of chromosome 11, 
at 11q23 (PEDERSEN-BJERGAARD and PHILIP 1991; 
WHITLOCK et al. 1991). Molecular investigations 
have shown that the oncogene ALL-l is involved in 
the chromosomal translocation at the locus l1q23 
(CIMINO et al. 1991). 

The role of the total dose of administered 
etoposide in the development of secondary leukemia 
has received particular attention during the past 5 
years. A summary of the results of some of the most 
significant studies on etoposide dose-effect is shown 
in Table 38.5. For instance, in the study by 
PEDERSEN-BJERGAARD et al. (1991) high doses of 
cisplatin, etoposide, and bleomycin were used. Five 
(6%) out of the 82 patients who received a cumula­
tive dose of etoposide of 2 g/m2 or more developed 
myeloid leukemia, whereas no leukemia occurred 
among 130 patients who had received lower doses of 
etoposide. The incidence ofleukemia was 6% in pa­
tients receiving doses of etoposide above 2 g/m2 and 
0% in patients receiving lower drug doses. These 
data were confirmed by BOSHOFF et al. (1994), who 
observed a 0.6% incidence of secondary leukemia 
among patients receiving <2 g/m2 of etoposide com­
pared with an 8% incidence in patients receiving 
>2g/m2. Three other. studies (BOKEMEYER and 
SCHMOLL 1993; NICHOLS et al. 1993; BAJORIN et al. 
1993) that examined a total of 1102 patients receiving 
total etoposide doses <2 g/m2 reported only four 
(0.3%) cases ofleukemia. 

Data from the pediatric population suggest that 
the risk of etoposide-related leukemia may also 
depend on the schedule of administration (PU! et al. 
1991; SUGITA et al. 1993). Children with primary 
lymphoproliferative diseases had a consistently 
higher cumulative risk of developing acute myeloid 
leukemia when etoposide was administered either 
weekly or twice a week in the management of their 
primary tumor (PU! et al. 1991; SUGITA et al. 1993). 
Even if a similar total cumulative dose was adminis­
tered, the risk was very low when etoposide was 
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Table 38.5. Etoposide dose and incidence of second leukemias among testicular cancer patients 

Reference No. of patients Cumulative etoposide No. of second Median follow-up (years) 
dose (mg/m2) leukemias (%) 

PEDERSEN-BJERGAARD et al. (1991) 82 >2000 5 (6) 5.4 
130 <2000 0(0) 5.4 

BOSHOFF et al. (1994) 25 >2000 2 (8) >5.0 
636 <2000 4 (0.6) >5.0 

NICHOLS et al. (1993) 538 <2000 2 (0.37) 4.9 
BAJORIN et al. (1993) 343 <2000 2 (0.6) >5.0 
BOKEMEYER and SCHMOLL (1993) 221 <2000 0(0) 5.5 

Table 38.6. Etoposide schedule, cumulative dose, and cumulative risk of developing acute myeloid leukemia (AML) in children 
treated for lymphoid malignancies 

Reference No. of Schedule Cumulative No. of second Cumulative risk Median follow-up 
patients etoposide AMLs of AML (%) 

dose (mg/m2) 
(years) 

PUI et al. (1991) 85 Twice weekly 9240 6 12.3 6 
84 Weekly 19200 7 12.4 6 

148 Every other week 19200 2 1.6 6 
SUGITA et al. (1993) 38 Twice weekly 5600 5 18.4 4 

46 Daily x 4 5200-10000 0 0 4 

administered either every other week (PUI et al. 
1991) or daily X4 (SUGITA et al. 1993). Table 38.6 
summarizes these data. It is conceivable that 
schedule-dependent effects may be also relevant in 
testicular cancer patients although no studies have, 
so far, specifically addressed this issue. 

The leukemogenic effect of etoposide could also 
be potentiated by the association with cisplatin 
(PEDERSEN-BJERGAARD et al. 1992; TAN et al. 1987) 
and the higher risk observed by PEDERSEN­
BJERGAARD et al. (1991) could be attributed to the 
combination of a dose-effect and a synergistic effect. 

In summary, based on the currently available 
data, it can be concluded that the risk of etoposide­
induced leukemia is proportional to the dose admin­
istered, the use of weekly schedules, and concurrent 
cisplatin treatment. 

38.5 
Role of the Combination 
of Radiotherapy and Chemotherapy 
in Second Malignancies 

The combination of chemotherapy and radiation 
dramatically increases the risk of secondary leuke­
mias and solid tumors in patients with Hodgkin's 
disease (COLEMAN et al. 1982). In genitourinary 
tumors, the impact of combining radiotherapy and 

chemotherapy has been investigated only by a few 
studies (MOELLER et al. 1993; VAN LEEUWEN et al. 
1993a). 

MOELLER et al. (1993) examined 6180 patients 
with testicular cancer with a median follow-up of 9.5 
years. This study included patients who underwent 
either radiotherapy alone from 1943 to 1970 or a 
combination of radiotherapy and chemotherapy 
from 1970 to 1987. The increased incidence of solid 
tumors reached a maximum after 15-20 years 
following radiotherapy, therefore including the 
patients with a longer follow-up who underwent ra­
diotherapyalone. The duration of follow-up for the 
patients treated with chemotherapy as well was 
shorter and therefore the marked increase in second­
ary solid tumors observed in this study was probably 
independent of the use of chemotherapy and mainly 
related to radiotherapy. 

VAN LEEUWEN et al. (1993a) analyzed 1909 pa­
tients. The authors demonstrated that among 286 
patients who received a combination of radiotherapy 
and chemotherapy, a relative risk of 5.5 for all 
secondary gastrointestinal tumors and of 8.3 for 
stomach cancer was observed. Such a risk was sig­
nificantly higher than the risk for chemotherapy or 
radiotherapy alone (all gastrointestinal tumors RR of 
o and 2.9 respectively and stomach cancer RR of 0 
and 4.4, respectively). These data supported a pos­
sible synergistic effect between the two modalities in 
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the genesis of second solid tumors (Table 38.1, VAN 
LEEUWEN et al. 1993a). 

A study examining chromosomal aberrations in 
peripheral blood lymphocytes of testicular cancer 
patients treated with chemotherapy and/or radio­
therapy found the highest frequency of circulating 
aberrant cells in the subset of patients treated with 
second-line combined therapy, again suggesting a 
synergistic effect of chemotherapy and radiotherapy 
in increasing the risk of developing secondary malig­
nancies (GUNDY et al. 1992). It is apparent that fur­
ther studies are needed to clarify this highly relevant 
issue. 

38.6 
Second Malignancies Among Wilms' 
Tumor Survivors 

A genetic predisposition to neoplasm susceptibility 
and/or a predisposition to a decreased genetic 
suppression of such neoplasms could be responsible 
for the development of some or most second malig­
nant neoplasms among children. It has been shown 
that children who develop second neoplasms 
tend to have survived heritable tumors, such as ret­
inoblastoma and Wilms' tumors, as initial cancers 
(TUCKER et al. 1984). Especially since the use of 
chemotherapy and radiation therapy has signifi­
cantly improved the long-term survival of Wilms' 
tumor patients (GREEN et al. 1991), an increased risk 
of second malignant neoplasms has emerged 
(HAWKINS et al. 1987; HARTLEY et al. 1994). 

In a study undertaken to document the incidence 
and characteristics of secondary malignancies, the 
records of 5278 Wilms' tumor patients accrued by 
the National Wilms' Tumor Study (NWTS) were 
reviewed. With a mean follow-up of 7.5 years, 43 
secondary tumors were detected, including: 13 
sarcomas, 13 carcinomas, nine leukemias, four lym­
phomas, three brain tumors, and one retinoblas­
toma. Three tertiary malignancies in three patients 
were also observed. In addition to the Wilms' tumor, 
one patient developed a basal cell carcinoma and a 
breast tumor, both found within the radiation field. 
Another patient was found to have a secondary ma­
lignant fibrous histiocytoma and a tertiary hepato­
cellular carcinoma diagnosed at autopsy. The third 
patient was diagnosed with a tumor of the cerebel­
lum associated with acute myelogenous 
leukemia and a Wilms' tumor as well. The incidence 
of second malignancies rose with the increase in the 
dose of abdominal irradiation, the use of doxorubi-

cin, retreatment of relapse, and, as expected, the 
duration of follow-up (BRESLOW et al. 1995). 

The standardized incidence ratio was estimated to 
increase by 43% for each 10 Gy of abdominal radia­
tion in the absence of doxorubicin and to increase by 
78% for each lOGy when radiation and doxorubicin 
were combined. Specifically, eight (3%) second 
malignant neoplasms were observed among 234 
patients who received both doxorubicin and more 
than 35 Gy of abdominal radiation, whereas only 
0.22% patients were expected. The risk of developing 
leukemia was 0.4% by the 8th year, after which no 
further cases occurred. Conversely, the risk of devel­
oping a solid tumor continued to increase with the 
increase in the duration of follow-up (BEIR 1979). 
Retreatment at relapse increased the rate of second 
malignancies by a factor of 4.3 (BRESLOW et al. 1995). 
A recent study of risk factors for any second malig­
nant neoplasm in childhood cancer patients demon­
strated that the treatment with doxorubicin was the 
most significant factor identified using proportional 
hazards modeling (GREEN et al. 1994). Attempts 
have been made to clarify the role of doxorubicin in 
the pathogenesis of second malignancies. Doxorubi­
cin inhibits the activity of topoisomerase II in the 
same fashion as other leukemogens such as etopo­
side (LONG and STRINGFELLOW 1988; TEWEY et al. 
1984), already mentioned in the chemotherapy of 
germ cell tumors. It is important to note that the 
doxorubicin dose used in all the published reports 
has been 300 mg/m2, while current protocols use 
lower doses. The cancerogenic effects oflower doses 
of doxorubicin have yet to be established. It is most 
likely that, as with etoposide therapy, doxorubicin­
induced cancerogenesis may be dose-dependent. 

Until more data are available, a policy of patient 
information and discussion of the known risks at the 
time of treatment decision is strongly recommended. 
The use of regimens that reduce radiation and doxo­
rubicin doses should be encouraged. Moreover, 
physicians treating genitourinary cancer patients 
need to maintain an alertness to detect at an early 
stage the most common second tumors (GI tumors 
and sarcomas), since early diagnosis may signifi­
cantly impact on these patients' survival. 

38.7 
Outcome After Second Malignancies 

The previously quoted study from DIECKMANN et al. 
(1994) is quite interesting because it reports on the 
treatment used in patient management and the 
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Table 38.7. Clinical characteristics and outcome of the patients who developed second malignancies (excluding second cancers 
affecting the GI tract) (DIECKMANN et al. 1994) 

Patient Histology of Age Treatment of Type of second Interval from Treatment Outcome 
no. primary cancer primaryTC cancer TC (years) 

Seminoma 33 Surgery Basaloma 23 Surgery NED 3yr 
RT 

2 Nonseminoma 30 Surgery CML 12 CT Dead of disease 
3 Seminoma 55 Surgery Bronchogenic ca. 9 Conservative Dead of disease 
4 Seminoma 34 Surgery Promyelocytic 6 CT NED2yr 

RT leukemia 
5 Seminoma 43 Surgery Laryngeal ca. 13 Surgery Lost 

RT 
6 Seminoma 40 Surgery Renal cell ca. 6 Surgery NED 18mo 

RT 
7 Seminoma 24 Surgery Basaloma 13 Surgery NED 5yr 

RT 
8 Seminoma 42 Surgery Bronchogenic ca. 16 Surgery NED6mo 

RT 

TC, Testicular cancer; RT, radiotherapy; CT, chemotherapy; NED, no evidence of disease. 

Table 38.8. Clinical characteristics and outcome of the patients who developed secondary gastrointestinal malignancies 
(DIECKMANN et al. 1994; VAN LEEUWEN et al. 1993a) 

Patient no. Histology of Age Treatment of Type of second Interval from TC Outcome 
primary cancer primary TC cancer (years) 

Seminoma 40 surgery Stomach ca. 12 Dead of disease 
RT 

2 Seminoma 67 RT Stomach ca. 7 Dead of disease 
3 MTI,T 24 RT Stomach ca. 12 Dead of disease 
4 Seminoma 47 RT Stomach ca. 9 NED 88mo 
5 Seminoma 48 RT Stomach ca. 16 Dead of disease 
6 MUT,E 58 RT Stomach ca. 14 Dead of disease 
7 MTU,E 24 RT + CT Stomach ca. 9 Dead of disease 
8 Sertoli cell 49 RT Stomach ca. 9 Alive, 25mo 
9 MTI,T 38 RT Stomach ca. 16 Dead of disease 

10 Seminoma 42 RT Stomach ca. 20 Dead of disease 
11 MTI,T 36 RT Stomach ca. 9 Dead of disease 
12 Seminoma 51 RT Stomach ca. 17 NED 21mo 
13 Seminoma 61 surgery Colon ca. 1 Dead of disease 

RT 
14 Nonseminoma 34 surgery Esophageal ca. 14 Lost 

RT 
15 Nonseminoma 23 surgery Pancreatic ca. 12 NED6mo 

RT 

MTI, Malignant teratoma intermediate; T, teratocarcinoma; MTU, malignant teratoma undifferentiated; E, embryonal 
carcinoma. 

outcome for secondary malignancies. Table 38.7 
summarizes the clinical characteristics and outcome 
of the patients who developed secondary malignan­
cies (excluding second cancers affecting the GI tract) 
in this series. The outcome of second malignancies in 
patients from this small series suggests that non-GI 
tract tumors after treatment for testicular cancer 
behave similarly to their primary counterpart. This 

is important information for both treating physi­
cians and testicular cancer patients. 

The data regarding outcome after gastrointestinal 
tract second malignancies appear to be different. 
Table 38.8 combines the information made available 
by DIECKMANN et al. (1994) on four gastrointestinal 
tract second malignancies from their study and the 
data from VAN LEEUWEN et al. (1993a) on 11 patients 
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who developed stomach cancer after testicular can­
cer. At the time of the reports 10/15 (67%) patients 
had died of their second malignancies, one patient 
was alive with disease, one was lost to follow-up, 
and only three (20%) were alive with no evidence of 
recurrent tumor. All the gastrointestinal malignan­
cies occurred in irradiated patients and the median 
interval from the primary cancer to the diagnosis of 
the second malignancy was 12 years (range 1-20 
years). These data are consistent with the known 
pattern of radiation-induced carcinogenesis (SMITH 
and DOLL 1981; KATO and SCHULL 1982). 

Few data are available regarding the outcome of 
postirradiation secondary sarcomas in patients with 
primary germ cell tumors. ROBINSON et al. (1988) 
reported on postirradiation sarcomas and found a 
worse prognosis associated with second sarcomas 
compared with their primary counterpart. Most of 
these tumors were diagnosed at an advanced stage, 
were high grade, and responded poorly to treatment. 
Median survival was 12 months, with only 11 % of the 
patients alive at 5 years (ROBINSON et al. 1988). How­
ever, only a minority of the described patients had an 
initial genitourinary tumor and among these most 
were survivors of Wilms' tumors. 

38.8 
Conclusions 

Despite the complexity of the available data on sec­
ond malignancies in patients with genitourinary 
cancers and in spite of the possible pitfalls associated 
with their interpretation, several conclusions can be 
drawn. First of all, patients surviving germ cell 
tumors and those surviving Wilms' tumors are 
known to be the main two groups at risk for second 
malignancies. 

Radiotherapy increases the relative risk of devel­
oping a second neoplasm by a factor of 2-3. This is 
true even in patients treated with the currentlyavail­
able standard technology and the use of new treat­
ment regimens. The risk of second malignancies, 
although lower than that reported in older series, is 
still there. The risk for developing certain subgroups 
of tumors, such as sarcomas or carcinomas of the 
gastrointestinal or genitourinary tract, seems to be 
clearly higher (relative risk ranging from 2.7 to 3.6). 
Most second tumors (>80%) develop within the 
radiation fields. Radiation dose, radiation fields, and 
possibly radiation type playa significant role in the 
genesis of a second neoplasm. The development of 
new radiation techniques, like conformal therapy, 

might further decrease the risk of radiation-induced 
cancerogenesis. In the meantime, since the benefits 
of radiation therapy in the treatment of early-stage 
seminoma of the testicle clearly outweigh the risk 
involved, its use should continue (VAN LEEUWEN et 
al. 1993a). A routine surveillance for second cancers 
during follow-up, associated with avoidance of 
unnecessary radiation exposure, should be the only 
precaution. Since second solid cancers might occur 
even up to 20 years from the radiation therapy 
administration, the patients should be informed 
about this long-term risk and monitored periodically 
with particular attention to signs and symptoms that 
are typically associated with the more likely second 
malignancies. 

The role of chemotherapy in the development of 
second solid tumors is negligible, while it is clearly 
defined in the pathogenesis of secondary leukemias. 
However, even in this case, the advantages of chemo­
therapy are usually far superior to its leukemogenic 
risk. Etoposide has been determined to be a danger­
ous drug in terms of the risk of second tumors. 
The risk associated with its administration can be 
markedly reduced when lower doses in a monthly 
schedule are used. As clearly documented by v AN 
LEEUWEN et al. (1993a) and by BRESLOW et al. 
(1995), the combination of radiotherapy and 
doxorubucin carries a synergistic effect in second 
cancerogenesis, as shown in the treatment of pri­
mary Wilms' tumors. Unfortunately, their combina­
tion is often warranted by the recurrence of a tumor 
resistant to the first-line therapy. In such a setting 
taking the risk of secondary malignancies is most of 
the time an inevitable choice. 

Finally, while a baseline genetic predisposition 
to multiple malignancies (other than contralateral 
testicular cancer) among testicular cancer patients 
has not been fully proven, a familial type of testicular 
cancer has been described. Further studies will ad­
dress the issue of whether familial testicular cancer 
is associated with an increased risk of secondary 
malignancies in addition to the already described 
increased incidence of contralateral testicular 
tumors. 

In fact, a better understanding of genetic cancer 
syndromes and their molecular biology could 
support the hypothesis that a genetic predisposition 
may play a role in the development of additional 
cancers in the same patient or may predispose to the 
development of second neoplasms after radio­
therapy and/or chemotherapy. Inherited deficits in 
cell repair could indeed manifest both as a genetic 
predisposition to multiple malignancies and as a 
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higher risk of second tumors after mutagenic 
treatment. 
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