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Introduction 

Controversy will continue to surround the optimal 
individual management of localised prostate cancer 
until we have more accurate tools to predict both the 
local behaviour and metastatic potential of the dis- 
ease. At present, it seems reasonable to offer curative 
treatment to men judged to have a life expectancy 
of 10 years or more, although this may be modified 

to 5 years for men who have poorly-differentiated 
cancers [1,2]. The relative merits of radical radio- 

therapy or surgery depend both on the local tumour 
control probability and treatment induced morbidity. 
No adequate studies have compared these treatment 
alternatives and both should be considered as stan- 
dard management options for patients with disease 
confined to the prostate [3,4]. The comparisons that 
have been made between the two options suggest that 
there is little difference in outcome [5]. It can be 
argued that success or failure of treatment is more 
dependent on tumour biology than treatment method, 
and treatment-related morbidity on the skill of the in- 
dividual specialist rather than the treatment modality 
employed. There has been considerable development 

of radiotherapy techniques and strategies over the last 
ten years. Conformal radiotherapy has now become 
the standard of care as a result of prospective phase 
III randomised trials. Initial (neoadjuvant) hormone 
therapy is widely employed and has been shown 
to improve both local and biochemical control of 
disease. Studies of adjuvant hormonal treatment and 
radiotherapy have additionally shown that there is a 
survival advantage for longer term androgen suppres- 
sion for men with more advanced poorly-differenti- 
ated cancers. Sophisticated radiotherapy techniques 

now allow high doses of radiation to be given and 
preliminary results strongly suggest improved con- 
trol rates with very acceptable levels of long-term 
morbidity. 

Selection of patients for radical radiotherapy 

Radical radiotherapy should be reserved for those pa- 
tients presenting without evidence of distant metas- 
tasis. The prognosis of patients with incidental (Tla) 
focal well-differentiated disease is so good [6] that 
immediate treatment is difficult to justify. Patients 
with T lb, Tic and T2-T3 disease are suitable for 
radical treatment depending on their age and general 
state of health. The decision to offer treatment is 
based on a judgement of the balance between the life 
expectancy of an individual patient and a chance of 

their disease progressing during this period of time 
[7]. The probability of curative treatment is high for 
small volume relatively well-differentiated cancers. 
As tumour bulk increases so does the chance of sem- 
inal vesicle or lymph node involvement and patients 

with lymph node involvement have a 75% chance 
of developing metastatic disease within 5 years [8]. 
If lymph node involvement is shown then radical 
local treatment (with surgery or radiotherapy) is in- 
appropriate when used alone, although there is some 
evidence that combination with long-term androgen 
suppression may give improved results (see below). 
The prostate-specific antigen (PSA) level at presen- 
tation also gives a valuable guide to likely treatment 
outcome [9,10]. Currently, tumour stage, histological 
grade (usually Gleason score) and presenting PSA 
levels are very commonly used to stratify patients to 
receive neoadjuvant or adjuvant hormonal therapy in 
addition to modifying radiation dosage. 

Results of radical external beam radiotherapy 
alone 

Following external beam radiotherapy long-term 
clinically assessed local tumour control is good for 
patients with stage Tl cancers (83% at 15 years), but 
becomes less secure with increasing T-stage, falling 
to 65-68% for T2 and 44-75% for T3 cancers (Ta- 
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Table 1 

External beam radiotherapy for cancer of the prostate: long-term results from Patterns of Care Surveys, Radiotherapy and Oncology 

Group studies and large single institute series 

Number 

Local recurrence (%) Survival with no evidence of disease (%) Overall survival (%) 

5 year 10 year 15 year 5 year 10 year 15 year 5 year 10 year 15 year 

TlNX 583 3-6 4-8 17 84-85 52-68 39 

T2NX 1117 12-14 17-29 32-35 66-90 27-85 1542 

T3NX 2292 12-26 19-31 25-56 32-60 14A6 1740 

References: Pilepich et al. [12], Goffinet and Baghaw [73], Zagars et al. [27], Perez et al. [74]. 

83-95 52-76 41-46 

74-78 43-70 22-36 

56-72 3242 23-27 

ble 1). There is general agreement that a positive 
biopsy 24 months post-radiotherapy indicates per- 
sisting disease [ 1 I]. Reported incidence of positive 
biopsy vary from 18 to 45% post-treatment and in- 
creases with disease bulk from 15% for men with B 1 
disease (< 1.5 cm nodule) to 68-79% for men with 

bulky stage B or C cancers [ 12,131. 
It has become clear that PSA estimation both 

before and after irradiation can give very useful 
prognostic information to guide the selection of pa- 
tients for treatment, as well as being a very sensitive 
indicator of disease recurrence. Hanks et al. [14] 
studied 110 patients with Tl-3 prostate cancer with 
a mean follow-up of 12.6 years and found long-term 
biochemical control in 72% of Tl cancers, 54% of 
T2A cancers, falling to 22% and 28% for bulky T2 
and T3 cancers, respectively. Favourable outcome 
was also seen in cancers of low Gleason score which 
had a 75% rate of biochemical control compared to 
only 18% for Gleason 7 and 0% of Gleason 8 or 
9 carcinomas. We have also learnt that pretreatment 
PSA levels are of critical importance [9,10,15-l 71. 
For example, Hanks et al. found that for 120 patients 
with PSA more than 20 ng/ml at presentation only 
28% remained biochemically free of progressive dis- 
ease at 4 years, although 8 1% still had no evidence of 
distant metastasis, which suggests that locoregional 
recurrence may be a major component of disease 
failure. 

A recent multi-institutional pooled analysis [9] 
has reported on a total of 1765 men with stage Tlb, 
Tic and T2 tumours. They found that presenting 
PSA level was a powerful predictor of outcome, and 
the estimated rates of remaining free of biochemical 
(PSA) recurrence, according to pretreatment PSA 
values, were 81%, 68%, 51% and 31% for men 
presenting with pretreatment PSA values of less 
than 10 ng/ml, lo-19 ng/ml, 20-29 ng/ml, and 
at least 30 ng/ml, respectively. These results are 
currently a bench mark against which other treatment 
approaches should be measured. Another important 
conclusion from this study was that biochemical or 
clinical recurrence was unlikely more than 5 years 

after treatment (95% of patients remained free from 
failure if PSA levels were controlled at 5 years) and 
this result has been substantiated by other authors 
[18,19]. 

Complications after conventional external beam 
radiotherapy 

Radiation-induced complications are dose-limiting, 

and conventional radiotherapy doses and fractiona- 
tion schedules have been derived from years of clin- 
ical experience to give acceptable morbidity. Acute 
side-effects from radiotherapy to the pelvis include 
acute proctitis causing rectal discomfort and diar- 
rhoea, acute cystitis producing dysuria and urinary 

frequency, and occasional skin reactions. Reported 
incidence range between 70-90% for mild symp- 
toms, 20-45% for moderate, and l-4% for severe 

or prolonged reactions [20-221. Such side-effects de- 
pend on the volume of tissue irradiated (eg. pelvis 
and prostate or prostate only) [23] and also relate 

to the treatment technique. Acute side-effects are 
expected to settle within 4-6 weeks of completing 
radiotherapy. 

Late complications may develop months to years 
after treatment and are potentially of more concern. 
Late gastrointestinal side-effects include persistent 
rectal discharge, tenesmus and rectal urgency, rectal 
bleeding, ulcer or stricture. Important late genitouri- 
nary complications include chronic cystitis, bladder 
ulcer, urinary incontinence, urethral stricture and im- 
potence. 

Results from over 1000 patients treated in a 
single-institute series suggest an overall moderate 
complication rate of 16- 19%, with severe complica- 
tions requiring surgical correction in l-3% of cases 
[24-261. Poor treatment technique and doses above 
70 Gy were also associated with increase complica- 
tions [27]. With a IO-year follow-up, 2% of patients 
had needed surgical correction of complications, and 
a further 2% had developed a major complication 
not requiring surgery, and two patients had died from 



treatment-related side-effects. The actuarial 5 and 

IO-year complication-free survival rates were 93% 

and 86%, respectively [28]. An increase in the over- 
all complication rate from 6 to 11% was noted for 
patients treated to doses below and above 65 Gy, 
respectively [29]. Impotence has been estimated to 
occur in between 30-40% of treated men, usually 
during the six months after treatment [30]. In a 

recent Radiation Therapy Oncology Group (RTOG) 
randomised study [31], 76% of men who were sexu- 
ally potent before treatment reported return of sexual 

function. In a report of conformal therapy [32], 62% 
of men reported return of sexual function. However, 
patients have consistently reported a higher level of 
morbidity than may be appreciated from scales of 
physician-based reporting [33]. For men between the 
ages of 55 and 59 years, 75% were bothered by sex- 
ual dysfunction after surgery compared to 40% after 
radiotherapy; for those men aged between 60-74 
years, the figures were 53% and 47%, respectively, 2 
years after treatment. Global measures of quality of 
life appear virtually unaffected by treatment [32-361. 

Approaches to improve the results of 
radiotherapy 

Although radical radiotherapy is successful in obtain- 
ing clinically judged local control of disease in the 

majority of patients with Tl to T3 disease, the de- 
velopment of metastatic disease is a major problem, 
particularly for more bulky disease presentations and 
for those cancers with high presenting PSA lev- 
els or poorly-differentiated pathology. Different, but 
complementary approaches are being developed to 
improve results using radiotherapy (Table 2). These 
are either methods to (a) improve the local control 
of disease; increasing radiation dose in a variety of 
ways or employing the initial use of neoadjuvant 
hormone therapy or (b) the use of systemic adjuvant 
androgen blockade (an analogy can be made with the 
use of tamoxifen in breast cancer) to reduce the risk 
of development of metastasis. 

Table 2 

Methods to improve results of radical radiotherapy for prostate cancer 

Conformal radiotherapy 

As previously described, the complication rate from 
standard prostate radiotherapy increases with increas- 
ing dose so that doses above 65-70 Gy are associated 
with unacceptable complications. The principle dose- 
limiting late complication is proctitis due to radiation 
of the rectum. Nevertheless, retrospective data have 
shown improvement in local control using higher 
doses of radiation. For example, the Patterns of Care 
Studies Group [37] reported results from 1348 men 
with stage B and C cancers. The actuarial 5-year 
local recurrence rate for stage C disease was 37% for 
doses less than 60 Gy, 36% for 60-64 Gy, 28% for 
65-69 Gy and 19% for doses of more than 70 Gy. 
Dose escalation therefore seems justified. 

Conformal radiotherapy is a new technology de- 
veloped over the last 10 years or more to enable 
radiation fields to be shaped accurately to follow the 
outline of the target tissues. The process involves, 
firstly, the 3-dimensional (3D) visualisation of tar- 
get structures (in this case prostate with or without 
seminal vesicles). This is achieved using closely col- 
limated computed tomography (CT) slices which are 
then reconstructed in 3 dimensions so that shaped 
rather than the conventional rectangular radiation 
beams can encompass the target. There have been 
considerable developments in radiotherapy outlining 
and planning software so that these procedures can be 

now undertaken rapidly and routinely. The radiation 
beams are most conveniently shaped with a multi- 
leaf collimator which are now routinely installed on 
the majority of new linear accelerators. Verification 
of accuracy is a very important part of the process 
and this can now be insured by taking electronic 
portal images of the radiotherapy treatment fields 
which can be directly compared with simulator films 
or, ideally, digitally reconstructed radiographs from 

the original CT images. Using these methods, the 
amount of excess normal tissue treated is reduced 
by approximately 50%. Conformal and conventional 
radiotherapy for prostate cancer have been formally 
compared in a prospective phase III trial using a 

Improve local control Reduce risk of development of metastases 

Increase dose . Conformal radiotherapy 

. Intensity modulated radiotherapy 

. Brachytherapy 

. Particle beam therapy 

Systemic treatment: andropen blockade 

Reduce local treatment failure 

Neoadjuvant hormonal therapy 
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standard radiation dose of 64 Gy [38]. Men were 
randomly allocated conformal or conventional radio- 
therapy treatments. Significantly fewer developed ra- 
diation-induced proctitis and bleeding in the confor- 
ma1 group than the conventional group (37% vs 56% 
> RTOG grade 1, P = 0.004; 5% vs 15% > RTOG 

grade 2, P = 0.01). After a median follow-up of 3.6 
years, there was no difference between the groups in 
local tumour control. This study has laid a firm sci- 

entific foundation for the introduction of conformal 
radiotherapy in routine practice and also for escalat- 

ing dose using conformal radiotherapy techniques. 
Dose-escalation studies using 3D-conformal ra- 

diotherapy have been reported by several North 
American groups [15,16,39]. Zelefesky et al. [15] 
reported that complete response (defined as PSA 
= 1 .O ng/ml) occurred in 90% of patients receiv- 
ing 75.6 Gy or 81 Gy compared to 76% and 56% 
for those treated to 70.2 Gy and 64.8 Gy respec- 
tively (P < 0.001). Five year actuarial PSA relapse- 
free survival was significantly improved in patients 
with intermediate or unfavourable prognosis receiv- 

ing 75.6 Gy or more (p < 0.05). The positive biopsy 
rate at 2.5 years or longer after 3D-conformal radio- 
therapy was 7% in patients receiving 81 Gy, 48% 
after 75.6 Gy, 45% after 70.2 Gy, and 57% after 
64.8 Gy (P < O.OS), although the number of patients 
was small. Additionally, Hanks et al. [16] have re- 
ported that in patients with initial PSA > 10 ng/ml, 
2 year PSA control rates were 85% for patients 

who received more than 71 Gy compared with 72% 
for those who received lower doses (P = 0.007). 
Similarly, a recent multi-institutional review [40] 
demonstrated improved biochemical control 5 years 
after completion of treatment for high grade Tl and 2 
cancers treated to a dose above 70 Gy. The first report 
of an overall improvement in survival has come from 
the North American RTOG [41]. Pooled data from 
1465 men treated in RTOG studies showed that for 
men with high grade cancers a higher radiation dose 
(266 Gy versus (66 Gy) was associated with a 29% 
lower risk of death from prostate cancer and a 27% 
reduction in the overall mortality rate (P < 0.05). 
A substantial body of data from randomised con- 
trol trials of dose escalation will become available 
within the next few years. The first trial to report 
was performed by the MD Anderson Cancer Centre. 
They randomised a total of 305 men to receive ei- 
ther 70 Gy delivered using conventional radiotherapy 
techniques or 7X Gy using conformal radiotherapy 
methods. The failure-free survival rates at 5 years 
were 69% and 79%, respectively, (P = 0.06) with 
multivariate analysis showing a significant benefit for 
men with a presenting PSA level of > 10 ng/ml [42]. 

In the UK, a large randomised trial will com- 
plete recruitment in 2001. Following a pilot study 
undertaken at the Institute of Cancer research and 

Royal Marsden Hospital, a total of over 900 men 
will be randomised to receive either 64 Gy or 74 
Gy using conformal radiotherapy methods following 

initial androgen suppression for 3-6 months [43]. 
A complementary study undertaken by the National 
Cancer Institute in Amsterdam will randomise ap- 
proximately 600 men to receive either 70 or 78 Gy 
again using conformal radiotherapy techniques in 
both arms of the study. Meta-analysis of these and 
additional trials will in due course adequately define 
the role of dose escalation in different subgroups of 
patients, assessing overall and disease-specific sur- 
vival benefits - as well as impact on PSA control 
and treatment-related side-effects. The importance of 
maintaining therapy-related morbidity to a minimum 
is essential. Already the Memorial Sloane Kettering 
group have shown that with very meticulous tech- 
nique and scrupulous shielding of the rectum that it 

is possible to treat patients to between 75 and 81 Gy 
with a low rate of long-term rectal complications [44] 
and using very sophisticated intensity modulated ra- 
diotherapy techniques, this group have reported a two 
year actuarial risk of grade 2 bleeding and proctitis 
of only 2% [45]. 

It will be a challenge for the radiotherapy commu- 
nity to implement such methods routinely. 

Combined modality treatment using androgen 
suppression and radiotherapy 

Laboratory and both preliminary and phase III ran- 
domized clinical trials have now demonstrated clear 
advantages from using combinations of hormonal 
therapy with radiotherapy in the management of lo- 
calised prostate cancer. Hormonal treatment can be 
given prior to radiation for a period of 2-6 months 
or more (neoadjuvant therapy) or alternatively may 
be used in an adjuvant fashion continuing after radio- 
therapy for periods of two years or more. Neoadju- 
vant hormonal therapy is complementary to attempts 
to improve results of radiotherapy using conformal 
radiotherapy with or without dose escalation (Fig. 1). 
However, we have not yet learnt what is the opti- 
mal combination of these different approaches. It is 
also at present unclear as to the precise definition of 
groups of patients which may benefit from adjuvant 
treatment, although both of these issues will be re- 
solved as data from current phase III studies becomes 
available. 
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Initial (neoadjuvant) androgen suppression 

Increased cell kill 
with irradiation 

V Reduction in prostate volume 

I 

Norma1 tissue sparing 
(rectum/bladder) 

1 Improved local control e increased dose 

<I 

(conformal RT) 

Adjuvant androgen suppression 

reduction in metastases 

I 
* 

Improved survival 

Reduced RT complications 

Fig. 1. Combined modality treatment using androgen suppression and radiotherapy. 

Clinical studies of neoadjuvant androgen 
suppression and radiotherapy 

Combined modality treatment using initial hormones 
followed by radiotherapy can potentially have advan- 
tages in two ways (Fig. 1). Firstly, the prostate and 
radiotherapy target volume may be decreased leading 
to a benefit in therapeutic ratio and, secondly, as in 
the experimental models [46,47], there may be an ad- 
ditive or supra-additive effect on prostate cancer cell 
death. Different groups of researchers have shown 
very similar results for reduction of radiotherapy vol- 
umes with 25-41%, 23-25% and 21-50% reduction 
in prostate target volume and volumes of rectum and 

bladder treated to high doses [48-501. 

Phase III trials of initial hormonal treatment and 
radiotherapy 

Three phase III trials have now reported the results of 
comparisons of radiotherapy with or without neoad- 
juvant androgen deprivation. The first and largest 
undertaken by the RTOG randomized 471 patients 
with large primary tumours (T2-T4) and no evidence 
of distant metastases to receive maximal androgen 
blockade using goserelin and flutamide 2 months be- 
fore and during radiation treatment (group 1) or radi- 

ation therapy alone (group II) [5 11. The most recently 
reported results show highly significant benefits in 5 
year rates of local disease control (group I 75%, 
group II 64%, P = 0.002), freedom from distance 
metastases (group I 71%, group II 61%, P = 0.03), 
and no evidence of disease including PSA failure 
(group I 39%, group II 20%, P < 0.0001). After 
8 years of follow-up, there is a suggestion that the 

survival in group I (5 1%) may be improved com- 
pared to group II (42%), although this result does 
not reach statistical significance (P = 0.2) [52]. In a 
similar, but smaller, Canadian Urological Oncology 
Group study 208 patients with stage B2-C prostate 
cancer were randomly allocated to a 12-week initial 
course of cyproterone acetate followed by radiother- 
apy (group I) or radiotherapy alone (group II). On 
average, the PSA nadir was lower in the combined 
modality group and more patients in group I re- 
mained free of clinical (71% vs 49%, P = 0.02) or 
biochemical (47% vs 22%, P = 0.001) recurrence 
and, additionally, after 18 months, there was a sig- 
nificant improvement in the number of patients who 

had negative post-treatment prostate biopsies [53]. 
Additionally, in a small three-arm randomized study 
from Quebec [54], 120 patients were randomized 
to receive radiotherapy alone, radiotherapy with an 
initial 3-months course of maximum androgen block- 
ade, or maximum androgen blockade for a total of 
11 months. Two-year post-treatment biopsy results 
showed residual cancer in 65%, 28% and 5% of these 
three groups respectively. Taken together, these three 
clinical studies provide very strong evidence that ini- 
tial androgen suppression improves the local control 
that can be achieved with radiation treatment and the 
finding that metastases are reduced indicates that the 
natural history of the disease is favourably modified. 

In consequence, initial hormone treatment has be- 
come the standard of care for appropriate sub-groups 

of men with localised prostate cancer (see below) 
and is being studied in combination with conformal 
radiotherapy techniques in the current Medical Re- 
search Council RTOl Trial [43]. The relative effects 
of combined modality treatment or high-dose radio- 
therapy require further study. It is also possible that 
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anti-androgen monotherapy with, for example, bica- 
lutamide may in the future give a more acceptable 
side-effect profile. 

Adjuvant androgen deprivation in combination 
with radiotherapy 

The rationale for long-term adjuvant androgen abla- 
tion is to employ treatments which demonstrate ‘spa- 
tial co-operation’ in an attempt to effectively treat mi- 
crometastatic disease beyond the scope of a local treat- 
ment modality. This approach is now well accepted, 
for example, in the management of localised breast 

cancer where adjuvant hormone therapy produces a 
significant benefit for both recurrence and survival. 

In prostate cancer, five randomized controlled tri- 
als have reported results. The largest of these was 
performed by the RTOG (Protocol 85-31) in which 
977 men were randomized to receive either radiother- 
apy to the prostate and pelvis, or radiotherapy and 
androgen deprivation [55]. Hormonal treatment was 
given using a luteinising hormone-releasing analogue 
(LHRHa) which commenced during the last week of 
radiotherapy and continued indefinitely. The control 
group commenced goserelin at the time of relapse. 
Eligible patients had T3 disease or Tl-T2 disease 
with lymph node involvement. Post-prostectomy pa- 
tients with adverse features were also eligible. The 
trial has recently been updated with median fol- 
low-up of 6 years [56]. Eight-year actuarial results 
showed significant differences between the groups in 
local treatment failure (23% vs 37%, P < O.OOOl), 
development of distance metastases (27% vs 37%, 
P -c 0.0001) as well as biochemical control of dis- 
ease. Overall survival was not statistically different 
between the two groups with 49% vs 47% survival at 
8 years. However, subgroup analysis showed that pa- 

Table 3 

Trials of adjuvant hormonal treatment with radiotherapy 

tients with high grade (Gleason 8-10) cancers had a 
statistically significant improvement of both absolute 
(P = 0.036) and cause-specific survival (P = 0.019) 
if adjuvant hormonal therapy had been given. The 
EORTC have reported a similar study in which 415 

men with either T3-T4 cancers or poorly-differ- 
entiated Tl-T2 tumours were randomised between 
radiotherapy to the prostate and pelvis alone or to 
combined modality treatment with a LHRHa, which 
was commenced at the beginning of radiotherapy 
and continued for a period of 3 years [57]. Median 
follow-up at the time of reporting was 45 months. 
As in the RTOG study, results demonstrated an im- 
provement in local disease control (77% vs 97%, 

P -L O.OOl), and patients surviving free of disease 
(48% vs 85%, P < O.OOl), but also dramatic overall 
improvement in survival, with 52% of the radiation 
alone control group alive at 5 years compared to 79% 
of the combined modality group (P = 0.001). It is 
possible that the differences between the results of 
the RTOG and EORTC studies are due to patient se- 
lection, chance, or the timing of hormonal treatment 

both before and after radiotherapy. 
In a small Swedish study (Table 3), 91 patients were 

randomized to receive either radiotherapy alone or 
combined modality treatment with orchiectomy pre- 
ceding radiotherapy by approximately 6 weeks [58]. 
After a median follow-up of 9.3 years, clinical pro- 
gression was seen in 61% of the radiotherapy only 
patients compared to 31% of the combined modal- 

ity group (P = 0.005). Mortality in two groups 
was 61% and 38%, respectively, (P = 0.02) with 
cause-specific mortality of 44% and 27%, respec- 
tively, (P = 0.06). The Medical Research Council 
(MRC) have reported results of a three-arm study 

comparing radiotherapy, orchiectomy and combined 
modality treatment using radiotherapy and orchiec- 
tomy. A total of 277 patients were randomized and 

Trial identifier No. of patients Tumour stage Randomisation and timing of hormonal treatment 

RTOG 85-3 1 

EORTC 22863 

911 

415 

A2/B Dl RT with LHRHa on relapse vs RT + LHRHa starting at end of RT given 

indefinitely 

C DO/ 1 

Tl-T2 G3 RT with LHRHa on relapse vs RT + LHRHa at start of radiotherapy 

T3ST4 

Sweden 91 Tl-T4 

MRC PRO2 277 T2-T4 

RTOG 92-02 1554 T2c-T4 

No-3 RT vs orchidectomy (6 weeks pre-RT) and RT 

RT vs orchidectomy and RT vs orchidectomy 

Initial androgen suppression + RT vs Initial androgen suppression + RT 

and adjuvant LHRHa for 2 years 

RT = radiotherapy; RTOG = Radiation Therapy Oncology Group; LHRHa = luteinising hormone-releasing analogue; MRC = Medical 

Research Council. 
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Table 4 

Prognostic groups and impact of combined modality treatment in patients treated with radiotherapy for prostate cancer. Analysis of 

RTOG trials 

Prognostic 

group 

Description Disease-specific survival (‘%) 

5 years 10 years 15 years 

Effects of combined modality treatment 

I Tl-T2 Nx GL2-6 96 86 

II (a) T3 Nx GL2-6 

(b) Tl-T2 Nx GL7 

(c) N + GL226 94 75 

III (a) T3 Nx GL7 83 62 

. Tl-T2 Nx GL8-10 

l N+ GL7 

IV (a) T3 Nx GL8-IO 

(b) N + GL 8-10 64 34 

GL = Gleason score. 

RTOG = Radiation Therapy Oncology Group. 

results [59,60] showed a significant lengthening of 
time for the development of metastases in the orchiec- 
tomy groups. Additionally, there was a gain in local 
control and survival with an approximately 10% im- 

provement in overall survival in the orchiectomy and 
radiotherapy group compared to the group treated with 
radiotherapy alone. This difference failed to reach sta- 
tistical significance. Unfortunately, in this trial radio- 
therapy was given in an unspecified manner compared 
to the strict quality control in other trials. Finally, 
the RTOG have performed a further study (Protocol 
92-02) in which 1554 men have been treated with 
initial androgen suppression and radical radiotherapy 
and have then been randomized to either stop hor- 
mone treatment or continue for a period of 2 years. 
Preliminary analyses [6 1,621 have shown significant 
improvements (for the group that continued treat- 

ment) in local control (94% vs 84%, P = O.OOOl), 
biochemical control of disease (79% vs 54%, P = 
O.OOOl), and freedom from metastases (89% vs 83%, 
P = O.OOl), but no overall improvement in disease- 
specific survival (92% vs 87%, P = 0.07). However, 
for patients with poorly-differentiated disease, there 

was a statistically significant improvement in both the 
disease-specific and overall survival rates. 

In an attempt to identify groups of patients who 
may benefit from combined modality treatment, the 
RTOG group have under taken an overview of their 
radiotherapy studies [63] and identified four prog- 
nostic groupings. Trials that included a component 
of androgen suppression were then analysed [64]. 
Results appeared to show a survival benefit for risk 
group II patients, with bulky T2 or T3 disease treated 
with initial androgen suppression, and for group III 
and IV patients, who had a combination of T3, high 
grade and node-positive cancers, adjuvant hormonal 

72 

61 

Inadequate patient number to reach conclusion 

Improvement of disease-specific survival at 8 years 

using neoadjuvant androgen suppression 

39 20% improvement in overall survival at 8 years using 

long-term (adjuvant) androgen suppression 

therapy appeared to give a 20% higher survival at 8 

years (Table 4). An insufficient proportion of group 
I patients had been treated with hormonal therapy to 
reach conclusions. 

Conclusion 

Future results from ongoing phase III trials will help 
to define optimal contributions of high dose confor- 
ma1 radiation or combined modality treatments with 
the aim of balancing the relative effectiveness and 
toxicities of different treatment approaches. Newer 
anti-androgens such as bicalutamide will need to be in- 

cluded in treatment strategies. For more advanced can- 
cers, the additional value of radiotherapy to hormonal 
treatment alone is being tested in the NCl-Canada 
(Protocol PR3) led International Phase III trial (UK 
MRC PR07). 
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