
Section 8 

PROSTATE CANCER 

Summary and Conclusions Introduction 

This synthesis of the literature on radiotherapy for 
prostate cancer is based on 53 scientific articles, including 
4 randomized studies, 3 prospective studies, and 44 retro- 
spective studies. These studies involve 52 005 patients. 

Prostate cancer is the most common type of cancer 
among males in Sweden, with 5 155 new cases registered in 
1992 (11). Mostly, older men are affected, with the median 
age of onset between 75 and 79 years. Mortality is high, 

- The literature provides no apparent evidence to  mo- 
tivate radiotherapy, or any treatment, for highly differ- 
entiated TO tumors. Some findings suggest that 
radiotherapy o r  surgery may be indicated for poorly 
differentiated tumors. The literature however shows no 
differences in tumor effects between these two methods 
for treating TO tumors. Radiotherapy is milder and less 
mutilating. 

- Conclusions cannot be drawn from the literature con- 
cerning whether surgery ( radical prostatectomy) or ex- 
ternal radiotherapy is preferable for TI and T2 tumors. 
Most probably, some patients are more suitable for 
surgery, others for radiotherapy. More patients are, 
nevertheless, candidates for radiotherapy. 

- The value of external radiotherapy for T3 tumors is 
documented. 

- Radiotherapy is valuable as palliative treatment for T4 
tumors. 

- Radiotherapy may be valuable as localized, symptom- 
relieving treatment for generalized prostate cancer. 
Treatment given via a few high fractions saves patients' 
time, hospitalization. and resources. 

- Concerning individualized treatment, the differentiation 
grade is important for the choice of treatment method, 
mainly in early, but even in late clinical stages. This 
may involve choosing between radiotherapy and en- 
docrine therapy, or even choosing between radiother- 
apy and surgery. The value of external radiotherapy 
increases as the differentiation grade of the tumor de- 
creases. It is essential to treat patients at facilities that 
have the diagnostic potential to establish the differenti- 
ation grade of tumors. 

- The value of postoperative radiotherapy has not yet 

and 2 131 men died from the disease in 1992 (111). 
The prostate is located directly below the urinary blad- 

der and in front of the rectum. The organ may be accessed 
and specimens taken via the rectum. The anatomic posi- 
tion offers special opportunities for radiotherapy and 
surgery, but it is difficult to treat the prostate without 
affecting the urinary bladder and rectum. Different classifi- 
cations are used for clinical staging. The most common 
classification, and the one used here, is UICC 1978' (X), 
revised in 1992. 

Adenocarcinoma is the dominate histologic type. The 
tumors are graded according to the WHO groupings of 
well, moderately, and poorly differentiated cancer (VI). 
These groupings are in basic agreement with the cytologi- 
cal groupings. Besides clinical staging, other important 
factors in determining therapy are differentiation grade 
and patient age. 

Approximately 80% of tumors respond to hormone 
therapy, which has been in clinical use since the 1940s. 
Endocrine therapy has time-limited effects, on average 1.5 
years, and is therefore always palliative. The value of early 
hormonal therapy is controversial because of its side ef- 
fects. 

This section reviews only the literature on radiotherapy 
as a local treatment method for prostate cancer. Treatment 
of metastases, primarily skeletal metastases, is addressed in 
Section 16. 

Radiotherapy is intended as curative treatment for local- 
ized prostate cancer. The method may also be used in 
palliative treatment to reduce the tumor and delay clinical 
symptoms and local problems. 

Radiotherapy may be used in combination with medica- 
tions (endocrine manipulation), or sometimes in conibina- 

been demonstrated at any clinical stage of prostate 
cancer. 

- Treatment results from interstitial brachytherapy alone 
appear to be clearly inferior to the results fmm other 
methods. The value of combining interstitial/external 

' Primary tumor extention of prostate cancer by T stage: 
To = microscopic 
TI = small tumor surrounded by normal tissue 
T2 = palpable tumor. confined within the prostate 
~3 = palpable tumor, extends in or through the capsule 

growth. nonpalpable 

radiotherapy should be studied furthcr. T4 = tumor invasion of adjacent structures 

70 



71 

tion with surgery (postoperative). Individual publications 
seldom identify which patients receive concurrent en- 
docrine therapy and radiotherapy, perhaps because these 
methods can be used independently in the same patient, 
sometimes for different purposes. Publications usually re- 
port where curative surgery is combined with radiother- 
apy. 

Retrospective studies provide the main basis for deter- 
mining the value of radiotherapy (and surgery) for local 
treatment of prostate cancer. Four randomized studies 
have been published, one of which compares radiotherapy 
to surgery. This 1982 study ( I ,  2) randomized early 
prostate cancer patients ( T I ,  T2) between radical prostate- 
ctomy and external beam radiotherapy. The study includes 
only 97 patients and is methodologically weak. Two ran- 
domized studies reported on surgical treatment alone. 
Radical surgery versus placebo (3), and surgery with or 
without endocrine therapy (4). One study compared radio- 
therapy using wider versus more limited fields ( 5 ) .  

Several factors must be considered when selecting a 
treatment strategy for prostate cancer. Some of these 
factors affect the prognosis, others concern patients’ prob- 
abilities for surviving treatment. The expected impact of 
these factors on the tumor must be considered when 
weighing different treatment methods. Relevant factors 
include clinical stage, tumor differentiation grade, tumor 
growth pattern, and the patient’s age and general condi- 
tion. For example, in a study of untreated patients (6) the 
progression was about 20 times greater, and cancer mortal- 
ity was over 200 times higher among patients with poorly 
differentiated prostate cancer compared to those with well- 
differentiated cancer. This appears t o  complicate random- 
ized studies, except for selected patient data. This may help 
explain why so few studies appear in the literature even 
though this type of cancer is common in many countries. 
Assessments of the results of surgery and radiotherapy 
appear mainly in retrospective studies. 

Prostate cancer, primarily in early stages, often pro- 
gresses slowly. The disease mainly affects the elderly where 
mortality from other diseases is high. Therefore, st udies 
with long observation times are particularly valuable. 
Many studies report survival in terms of 5 or 10 years. 
Several large retrospective studies report longer observa- 
tion times, 15 to 20 years or longer. 

Nonpalpable tumors (TO) 

Several studies have been done on patients with acciden- 
tally detected cancer at stage TO, where patients were 
observed but not treated (6-9). Several studies have re- 
ported on the use of early endocrine therapy in such a 
patient group. The results of treatment d o  not differ 
substantially from those in untreated patients. Considering 
potential side effects, there appears to  be no indication for 
early endocrine treatment in these patients. 

Patients with TO tumors who are treated by external 
beam radiotherapy (10- 18), like those treated by radical 
surgery (3, 4, 19-22) are often selected, which makes it 
difficult to  compare between these two methods or with 
untreated patients. 

The local recurrence rate has been reported at 0% to 
20% for radiotherapy and 0%) to 9% for surgery. Five-year 
survival has been reported at 74% to 100u/;l for radiother- 
apy, and in some studies between 75% and 97% for 
surgery. According to the literature, these figures d o  not 
differ convincingly from those for untreated controls. De- 
spite the problems with such comparisons, there are no 
indications for treating patients with TO tumors, particu- 
larly older patients with well-differentiated tumors. 

There is a substantially higher risk for recurrence with 
poorly differentiated tumors and with diffuse tumor 
growth. Poorly differentiated tumors grow rapidly and the 
prognosis in these patients is clearly worse if left untreated. 
Treatment is thought to be indicated in this patient group. 
The literature on this patient group suggests that treatment 
results in terms of survival and local recurrence are similar 
to  those from radical surgery and radiotherapy. Since 
radiotherapy is more gentle, more patients are candidates 
for this type of treatment compared to radical surgery. 
Furthermore, incontinence and impotency rates arc re- 
ported to  be much lower after radiotherapy than after 
surgery. 

Earlyllimited tumors (TI  and T2) 

External radiotherapy has been used since the 1950s, 
while microscopically vcrified radical prostatectomy ap- 
peared later. Large patient studies have been reported both 
for radiotherapy ( 5 ,  10-18. 23-32) and for surgery (4, 19, 
22, 33-35). Many studies, including this one. address the 
two groups (T1 and T2) together. 

Compared to surgery. radiotherapy is a more gentle and 
less mutilating method for treating TI -T2 tumors. A 
problem appears in comparing these two methods, since 
virtually every published study has selected surgical patients 
according to age, general condition, and tumor differentia- 
tion grade, and/or growth. Likewise. many studies nega- 
tively select patients for radiotherapy, ie, patients who are 
not suitable for surgery and who have more poorly differ- 
entiated tumors. The frequency of lymph node metastases. 
and thereby subclinical generalization of the disease, is 
higher in poorly differentiated cancer. This explains why the 
prognosis is worse for poorly differentiated cancer as 
opposed to more highly differentiated cancer. 

Randomized studies which compare these two methods 
have not been published. Except in small, sclccted mate- 
rial, such studies would be difficult to  conduct for practical 
and ethical reasons. Likewise. no studies have been pub- 
lished of randomized material comparing untreated pa- 
tients with those receiving surgery or radiotherapy. 



72 

Total survival statistics a t  5 and 10 years are reported to 
be 67%) to 93% and 20% to 70% respectively among 
patients who received radiotherapy and 74% to 94% and 
42% to 78% respectively among patients chosen for 
surgery. Disease-free-survival following radiotherapy is re- 
ported to  be between 38% and 90% at 5 years and 20%) to 
85% at 10 years. The proportion of patients with local 
recurrence following radiotherapy is reported to be be- 
tween 0% and 23% in different studies. Consistently, the 
frequency of local recurrence following surgery is poorly 
reported. 

A review of the literature from large studies is inconclu- 
sive as to  whether surgical treatment or radiation therapy 
is superior in terms of survival and relapse rates. Further- 
more, i t  should be noted that the indications for treating 
TI and T2 tumors remain controversial, a t  least among 
elderly patients with well-differentiated tumors. 

Postoperative radiorhertrpy for TI and T2 tumors has 
been addressed by some studies covered in the literature 
review (10, 15, 36-39). The percentage of local recurrence 
was low, between 4% and 9%J. Survival figures do not vary 
substantially, stage by stage, from the clinical studies re- 
ported above. No indications are reported in the literature 
which call for postoperative radiotherapy. 

Moderate tumors (T3) 

Patients have a substantially worse prognosis once tu- 
mors begin to penetrate the prostatic capsule (T3), even 
after limited observation time. 

Several older studies report results from radical surgery. 
The quality of these studies is poor (19. 33. 35). Surgery is 
not recommended if prostate cancer has progressed be- 
yond T2. 

Results from external beam radiotherapy are reported in 
several large studies (5 .  10-18, 25-27, 29-32, 40-43). 
After 5 years, total survival of 40% to go'%, and disease-free 
survival of 41%~ to 72% were reported. After 10 years, total 
survival of 36% to 47% and disease-free survival of 20'% to 
46% were reported, and after 15 years the figures were 18% 
to 27% and 40% respectively. 

One large study (40) reported a relatively low rate of 
clinically local recurrence, ie. 12'!h, 19%, and 25% at 5. 10, 
and 15 years respectively. 

It appears that external beam radiotherapy plays an 
important role in T3 tumors. After lengthy periods of 
observation, a large portion of patients are clinically tu- 
mor-free. Therefore, i t  appears that radiotherapy offers 
good palliation, postponement of local symptoms, and the 
opportunity for clinical cure. 

Advanced tumors (T4) 

A few large studies have reported on curative radiother- 
apy for advanced prostate cancers that invade adjacent 

organs (T4 tumors) (10, 14, 15, 17, 25, 27, 28, 30, 32, 42, 
43). Total survival is reported to be 10% to  51% at 5 years 
and 17'% to 36% at 10 years. The frequency of local 
recurrence is higher than for T3  cancer, 19% to 40%. Most 
of these patients have lymph node metastases, thus gener- 
ally excluding curative treatment. Local radiotherapy may 
shrink the tumor and in some instances provide local cure. 
This, per se, is a major gain since patients are freed from 
local discomfort. Some patients remain recurrence-free for 
many years following radiotherapy alone. 

Based on the literature. radiotherapy is indicated for 
many patients with T4 tumors. 

Palliative local radiotherapy 

Some studies have reported on palliative local radiother- 
apy for advanced prostate cancer with generalized metasta- 
sis among very elderly patients, or among patients in 
generally poor condition (44-46). To conserve resources 
and to avoid hospital visits/admission, treatment based on 
few fractions and high single dosage was attempted in 
these patients. Even this type of fractionation provided 
good relief from symptoms related to urine flow and 
bleeding. 

The value of radiotherapy must be recognized in cases of 
advanced disease and metastases where curative treatment 
is not meaningful, or among patients who cannot tolerate 
weeks of treatment due to  advanced age and poor health. 

Radiotherapy methods 

Radiotherapy methods have been relatively uniform 
across the studies, even though they were conducted over a 
period of 35 years at numerous centers around the world, 
mainly in the United States and Europe. The four-field 
method using linear accelerators has dominated. A com- 
mon method has been to deliver a lower total dose to a 
larger volume including the lymph nodes of the true pelvis, 
and thereafter a booster dose to the prostate itself. 

Several studies attempted to analyze the value of irradi- 
ating the regional lymph nodes versus treating the prostate 
alone ( 5 ,  10, 14, 15. 18, 24, 40), but found no benefits from 
using the larger field, except in two studies (12, 41) that 
observed a tendency toward improved survival and lower 
relapse rates. One randomized study tested additional irra- 
diation of the para-aortal lymph nodes ( 5 ) ,  but observed 
no particular benefits from this approach. 

Except for strictly palliative local radiotherapy (in ad- 
vanced tumors, or among patients in poor general health) 
the dominant fractionation has been 1.8-2.0 Gy per day, 5 
days per week. The final dosage to the prostate has varied 
in different studies from 50 Gy to 76 Gy. In most studies, 
most patients received between 65 and 70 Gy. A large US 
study, based on data from several centers, showed a clear 
dose-response relationship (47). A study of 574 patients 



73 

found the frequency of local recurrence within the radia- 
tion volume after 4 years of observation to be 24% at < 
55 Gy, successively decreasing with increasing dosage to 
10% at >70 Gy. Unfortunately, the information in the 
literature is insufficient to determine the disadvantages of 
higher dosages in terms of side effects. 

A US study from 1986 compared treatment principles in 
the United States during two periods separated by a 
10-year interval, 1974 and 1983 (48). The percentage of 
patients receiving primary radiotherapy increased from 
1 I %, to 26%, while those receiving microscopically verified 
radical surgery decreased from 15% to 8%. 

Interstitial brachytherapy 

The results of interstitial brachytherapy via permanent 
o r  temporary implantation of radioactive substances,  
iodine 125, gold 198, or irridium 192, has been reported in 
several studies (49-53), and the method continues to be 
used. According to  the literature review, the results of 
interstitial treatment alone have been discouraging in 
terms of local recurrence and survival, clearly worse when 
compared to other treatment methods. One possibility 
would be to combine interstitial radiotherapy with external 
radiotherapy. This has been tested in several institutions 
and preliminary reports are encouraging. The extent to 
which this type of combination therapy will be used re- 
mains to be seen 
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