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Conclusions: Postoperative RT with a dose of 66 Gy offers an acceptable toxicity and an opti-

mal disease control after radical prostatectomy in patients with different risk features. A

postoperative PSA >0.02 ng/ml could be considered as a prognostic factor and a tool to select

patients at risk for progression.
© 2014 Greater Poland Cancer Centre. Published by Elsevier Urban & Partner Sp. z o.0. All

rights reserved.

1. Background

Radical prostatectomy (RP) and radiation therapy (RT) are both
effective treatment alternatives for men with localized, low-
and intermediate-risk prostate cancer (PCa)."> Approximately
15-25% of patients who undergo RP for localized PCa will expe-
rience cancer recurrence, diagnosed initially as biochemical
recurrence (BCR).2>

For high-risk localized PCa, RP is a potentially attrac-
tive treatment option, providing definitive information about
pathology and an excellent loco-regional control.? However,
the risk of biochemical recurrence ranges from 30%> to 68%*
in patients with high risk features.

Baseline prostate-specific antigen (PSA), pathological Glea-
son score (GS), positive surgical margins, nodal status and
seminal vesicle invasion are independent predictors of bio-
chemical relapse.>®

Short post-RP PSA doubling time, high pathologic Gleason
score (8-10), and short disease-free interval from RP to BCR
were proven to be significant risk factors for progression to
distant metastases and PCa-specific mortality.”®

Recently, three large randomized controlled trials (SWOG
8794, EORTC 22911, and ARO 96-02) have demonstrated that
postoperative radiotherapy reduces the risk of biochemical
recurrence and improves local control in patients with adverse
risk factors compared with watchful waiting.°"*' One phase
3 trial showed a reduced risk of metastasis and increased
survival.'?

Although the benefits of postoperative RT are clear, no data
from randomized trials comparing adjuvant (ART) and salvage
(SRT) radiotherapy are available.

At present there is not a clear definition of “salvage” RT
since the definition of “detectable” PSA is still ambiguous:
modern ultrasensitive PSA assays (measuring 0.001ng/ml)
were not available when the major trials regarding postop-
erative RT were conducted.'>-16

2. Aim

Aim of this study was to retrospectively analyze the outcome
of 282 patients treated with surgery and postoperative RT
in relation to the possible prognostic factors for biochemical
disease-free survival.

3. Materials and methods

Two hundred and eighty-three patients with clinically local-
ized prostate cancer underwent postoperative RT after RP

at the Department of Radiotherapy of the University Hos-
pital “Maggiore della Carita” in Novara, Italy from 1998 to
2008. Patients were discussed in a multidisciplinary group
that included urologists, radiation oncologists, and medical
oncologists. This retrospective study was approved by the local
Ethical Committee following the regulations of our Institution.

All clinical records were carefully reviewed. The following
data were extracted from clinical records: history and physical
examination, including digital rectal examination, and routine
serum laboratory studies (complete blood count and biochem-
istry panel, including alkaline phosphatase), pre-surgery PSA,
risk class according to the D’Amico classification,'” bone scan
and computed tomography (CT) scan of the abdomen and
pelvis according to the risk class, neoadjuvant hormonal ther-
apy when given, time and type of surgery, pathological T and
N stage (according to the American Joint Committee on Can-
cer 5th edition)'® pathological Gleason score, margin status,
post-operative PSA one month after surgery, adjuvant HT if
given, and follow-up status.

Two different cut-off values were considered (>0.2ng/ml
and >0.02ng/ml) to define BCR after RP. Patients were clini-
cally evaluated every 6 months for the first 5 years after RT,
and annually thereafter, with PSA assessment every 6 months.
Duration of clinical follow-up was defined as the interval from
the last day of RT to the date of the last contact with the
patient.

BCR after postoperative RT was defined as two subse-
quent PSA increases (each of at least 0.1ng/ml) above the
lowest value after postoperative RT, according with data of the
literature.'®?° Biochemical disease-free survival (bDFS) was
defined as the time from the last day of RT to the date of BCR
using 2 thresholds at 0.2ng/ml and 0.02 ng/ml. Survival was
calculated from the date of surgery to the last contact with
the patient. Overall survival (OS) reflected all deaths, either
cancer-related or for other causes. When calculating biochem-
ical control, patients were censored at the date of their last PSA
measurement.

Acute and late toxicity was scored by using the RTOG tox-
icity scale.?!

3.1.  Statistical analysis

Statistical analysis was carried out according to different
clinical aspects: preoperative risk class, margins status, patho-
logical Gleason score, postoperative PSA and administration of
concomitant/adjuvant HT.

Survival was calculated using the Kaplan-Meier method??
and comparison between groups was performed using the log-
rank test.
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Table 1 - Patients’ characteristics (N =282).

Mean age (years) 67 (sd =5.89; range 44-76)
Median age (25th-75th) years 68 (63-71)

Risk classes'’

Low risk 102 (36.2%)
Intermediate risk 92 (32.6%)

High risk 88(31.2%)

Median pre-operative PSA (ng/ml) 10 (25th-75th 6.6-18.4)
<10ng/ml 138 (48.9%)

10<ng/ml <20 82(29.1%)
21<ng/ml<40 38(13.5%)

>40ng/ml 4 (8.5%)

Median pathologic GleasonZ¢2fth—75th 7-8)
Pathological T stage (UICC 1992)

pT2a 3(1.1%)
pT2b 2(0.7%)
pT2c 36 (12.8%)
pT3a 99 (35.1%)
pT3b 119 (42.2%)
T4 23(8.1%)
Pathological nodal status (UICC 1992)

pNO 143 (50.7%)
pN1 25 (8.9%)
pNx 114 (40.4%)
Positive margins (%) 205 (72%)

Median PSA 30-60 days
postoperatively (ng/ml)

0.07 (range 0-20;
25th-75th 0.01-0.45)

Mean pre-RT PSA (cut-off = 0.02 ng/ml)
<0.02 78(27.7%)

>0.02 204 (72.3%)
Mean pre-RT PSA (cut-off=0.2 ng/ml)

<0.2 192 (68.1%)
>0.2 90 (31.9%)
RT dose on prostatic fossa (Gy)

<60 13 (4.6%)
60 49 (17.4%)
66 217 (77.0%)
70 2(0.7%)
72 1(0.3%)

Actuarial bDFS and OS were calculated at 5 years with 95%
confidence interval (CI).

Coxregression model was carried out by STATA 11 software.

The validity of the proportionality assumption was checked
by stphtest STATA command.

4, Results

All 282 patients were eligible for the analysis. Patients’ char-
acteristics are shown in Table 1.

Two-hundred and seventy-eight patients underwent an
open retropubic radical prostatectomy and 4 a laparo-
scopic transperitoneal radical prostatectomy. A nerve sparing
approach was performed in eight patients. A pelvic lym-
phadenectomy was performed in 166 patients.

Of the 282 patients, 57 (20%) received HT before surgery
(34 received anti-androgenic drugs, 9 LHRH analogues, and 14
total androgen blockade — TAB).

Adjuvant HT (following surgery and concurrent to RT) was
delivered to 148 (52%) patients: 36 (25%) low risk, 48 (32%)
intermediate risk and 64 (43%) high risk class.

Median duration of postoperative HT was 23.1 months
(range 1-119).

Forty patients (14%) received both neoadjuvant and adju-
vant HT.

Serum PSA before RT was detectable (>0.02 ng/ml) for 204
patients (72%) and undetectable (<0.02 ng/ml) for 78 patients
(28%). Using the cut-off at 0.2 ng/ml, 192 patients (68%) had an
undetectable PSA and 90 patients (32%) had a detectable PSA.

Twenty-six patients (9%) had severe incontinence 2-3
month after surgery, 67 (23%) reported a mild (1-2 pads/die)
incontinence, the remaining 68% (189 patients) had no stress
incontinence. For RT purposes, patients were simulated with a
CT scan with 3-mm slices, with no contrast medium, in supine
position and using a leg immobilization device (Combifix-
Sinmed, Civco, Kalona, IA). Treatment plan was performed by
the 3-dimension (3D) convolution algorithm of the Pinnacle™
treatment planning system (Philips, The Netherlands) and
dose distribution was analyzed by 3-dimension maps and
dose-volume histograms.

A bladder filling protocol was utilized to obtain a comfort-
ably full bladder at the time of planning and during treatment.
An empty rectum protocol was also adopted.

The anatomical limits of CTV (prostatic fossa) were the fol-
lowing: the inferior border was 6 mm below the vesico-urethral
anastomosis; the anterior border was the posterior aspect of
the pubic symphysis (in the lower portion) and encompassed
the posterior 1.5cm of the bladder in the higher portion; the
posterior border was the anterior rectal wall; the lateral border
was the elevator ani muscle; the superior border extended to
the seminal vesicle bed including the distal portion of the vas
deferens. From 2008 we referred to the available guidelines for
CTV contouring.”

A uniform margin of 10mm was added to CTV to obtain
PTV, except a posterior margin of 7mm to reduce rectal dose.
No less of 95% of CTV and PTV volume received at least 95%
of the prescribed dose (CTV95%, PTV95%).

Rectum, bladder and femoral heads were considered
organs at risk (OARs): the rectum was contoured as a solid
organ, including the rectal wall and its contents, from the
sigmoid flexure to the ischeal tuberosities. The bladder was
contoured as a solid organ from the dome to the bladder neck.

The following dose constraints were considered for treat-
ment planning: the percentage of rectum receiving >40 Gy
did not exceed 60% of the rectal volume, and the percent-
age receiving >60 Gy was less than 40% of the rectal volume.
Regarding the bladder, no more than 50% of the volume
received a dose >65 Gy.

The prostatic fossa was irradiated in all patients with
6-15MV photons to a median dose of 66 Gy (range, 50-72 Gy)
in 1.8-2 Gy per fraction. In 50 patients (18%), the pelvic lymph
nodes were also included within the initial RT volume: in 12
of them (24%) for pN1 status, in the other 38 (76%) because of
other pathologic high risk features in absence of an adequate
nodal sampling. In these cases, pelvic nodes received a dose
of 45 Gy in 1.8 Gy per fraction. The dose was prescribed at the
isocentre according to the International Commission of Radi-
ation Units and Measurements (ICRU) recommendations.?*
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Table 2 - Univariate analysis for 5-year bDFS.

5-year bDFS % (95% CI)  p value’
PSA cut-off
<0.2ng/ml 81% (95% CI173-87) B
>0.2ng/ml 68% (95% C156-77) :
<0.02 ng/ml 86% (95% C163-95) 0.03
>0.02 ng/ml 73% (95% C166-79) :

Risk class'/

Low risk 86% (95% C176-92)

Intermediate risk 75% (95% CI 61-84) 0.01
High risk 63% (95% C148-75)

Pathological nodal status

pNO 71% (95% C161-78)

pN1 49% (95% C122-72) 0.003
PNx 89% (95% CI 80-94)

Pathological Gleason score

4-6 (61 pts, 22%) 92% (95% C178-98)

7 (125 pts, 44%) 81% (95% CI72-88) 0.0006
8-10 (96 pts, 34%) 59% (95% C145-71)

Surgical margins status

Positive 72% (95% CI64-79) 010
Negative 85% (95% CI74-92) ’
Adjuvant hormonal therapy

Yes 67% (95% C156-76) 0.02
No 84% (95% CI 75-89) :

* Log-rank test.

Three-dimensional conformal irradiation techniques were
used in all cases with a multileaf collimator: four-six static
coplanar fields in 258 cases (91%) and four-fields with dynamic
arcs in the other 25 (9%) patients.

RT started about 4 months after surgery (range 2-20
months).

Fifty-eight out of 282 patients (20.5%) reported a biochem-
ical failure during follow-up.

After a median follow-up of 23.1 months (range 6-119), 260
patients (92.2%) were alive, 7 patients (2.4%) died because of
prostate cancer and 15 patients (5%) died for other causes.

Median follow-up from the last day of RT to biochemical
recurrence was 3.6 years (range 0.1-13). Actuarial 5-year bDFS
rate was 76% (95% CI 69-82). Five year OS rate was 95% (95% CI
91-97) (Figs. 1 and 2). Three patients were not followed at our
centre and were considered “lost to follow up”.

A univariate analysis was performed to assess the impact
of clinical features on clinical outcomes (Table 2). None of
the risk factors had a significant impact on overall survival
(p=0.112).

With a PSA cut-off at 0.2ng/ml, the 5-year bDFS was 81%
(95% CI 73-87) for patients with PSA <0.2 ng/ml and 68% (95%
CI 56-77) for those with PSA >0.2ng/ml (p=0.059).

With a PSA cut-off at 0.02 ng/ml, the 5-year bDFS was 86%
(95% CI 63-95) for patients with PSA< 0.02 ng/ml and 73% (95%
CI 66-79) for those with PSA >0.02 ng/ml (p = 0.034).

A statistically significant difference in 5-year bDFS was
found based on the preoperative risk class (p =0.01), on patho-
logical nodal status (p=0.003) and on Gleason score (4-6 vs. 7
vs. 8-10) (p=0.0006). No significant difference in 5-year bDFS
was found based on surgical margin status (p=0.10). The
5-year bDFS rate was 84% (CI 95% 75-89) for patients who

received no HT (134 patients) and 67% (95% CI 56-76) for those
who received HT (148 patients) (p =0.02).

Postoperative PSA (cut-off 0.02 ng/ml), D’Amico risk class,
Gleason score, pN stage, surgical margins status and adjuvant
HT were assessed at multivariate analysis (Table 3). Cox pro-
portional hazard ratio analysis was carried out and showed a
significant impact of postoperative PSA (> or <0.02ng/ml) and
Gleason score (3-6 vs. 7 vs. 8-10) on bDFS (p=0.03 and p=0.05,
respectively).

A subgroup analyses was performed for patients who did
or did not receive post-operative HT. The results of univariate
and multivariate analyses are shown in Tables 4 and 5.

Acute urinary toxicity was mild except for three cases
of urethral stricture, which required urethral catheterization.
Most acute rectal toxicities (99%) were grade 0-2.

Overall, the rate of late toxicity was low: only four patients
developed a severe late toxicity, with two still presenting
frequent episodes of hematuria 24 and 60 months after RT
(Table 6).

5. Discussion

The outcomes of RP are suboptimal in high-risk patients in
which the risk of biochemical recurrence is as high as 67% at
5 years.”

The rationale for immediate RT after surgery (adjuvant RT)
is to improve disease free survival in patients at risk, while
that of salvage RT is to promptly treat selected patients with
recurrent disease.

According to three large, randomized, controlled trials pub-
lished in the last few years, postoperative RT offers a benefit
in biochemical recurrence-free survival of at least 15% at 5
years.?1?

In these trials there is some heterogeneity in the defini-
tion of “undetectable PSA” and biochemical recurrence. While
in the CARO ARO trial only men with a PSA <0.1ng/ml were
eligible for randomization, the EORTC 22911 and SWOG 8794
trials did not identify a maximum PSA level as an inclu-
sion criteria. EORTC and SWOG included 33% and 11% of the
patients, respectively, having a detectable persistent PSA after
surgery, representing a sort of “salvage” RT rather than a
really “adjuvant” RT. This heterogeneous definition of base-
line PSA strongly influenced the definition of “biochemical
relapse”: in the German trial relapse was defined as PSA
>0.1ng/ml whereas in the EORTC-22911 and SWOG-S8794 tri-
als, biochemical recurrence was defined as PSA >0.2ng/ml and
>0.4 ng/ml, respectively.>'H12

In our study, we defined a detectable postoperative
PSA using two different cut-offs: PSA <0.2ng/ml, and PSA
<0.02ng/ml, considering that the detectable threshold has
been evolving in the last decade, reaching now 0.001 ng/ml.
In both cases, we used the same criteria to define biochem-
ical recurrence: two consecutive rises in PSA of more than
0.1ng/ml each. This is the same criterion used in the RADI-
CALS trial,”® an ongoing randomized trial comparing adjuvant
vs. salvage RT. This univocal definition of biochemical recur-
rence allowed us to analyze the oncological outcome of our
patients independently by the evolving threshold for PSA
detection.
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Fig. 1 - Disease-free survival (Kaplan-Meier curves) of all patients.

We reported a relatively low biochemical recurrence rate,
with a BCR (biochemical control rate) of 24% at 5 years: only
58 out of 282 patients (20.5%) reported a biochemical failure
during follow-up. Our results are similar to BCR in the three
randomized trials (28%, 21% and 30%, respectively).

All patients in our series received a 3D conformal treat-
ment plan, with a median dose of 66 Gy. The three randomized
trials on postoperative RT applied doses <66 Gy. The rate
of biochemical relapse reported in the literature may be

due to a relatively low RT dose, supporting the concept
that an increasing dose could improve biochemical con-
trol. The results from our high dose postoperative RT series
(66 Gy) seem to confirm that. However, the wide use of
postoperative HT for a median of 23 months might have
influenced the BCR in our patients, as we will discuss
later.

In this study we retrospectively evaluated the impact of
postoperative RT in patients with different risk features to

0754

0.50

Survival Distribution Function

0.25 4
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Fig. 2 — Overall survival (Kaplan-Meier curves) of all patients.
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Table 3 — Multivariate analysis for 5-year bDFS.

HR (95% CI) p p value”
PSA
>0.02 vs. <0.02 2.67 (1.04-6.83) 0.03 0.03
Risk class'’
Intermediate vs. low risk 1.70 (0.82-3.52) 0.15 0.36
High vs. low risk 1.49 (0.69-3.22) 0.30 '
Pathological Gleason score
GL 7 vs. GL 3-6 2.89 (0.99-8.42) 0.05 0.05
GL 8-10 vs. GL 3-6 3.79 (1.28-11.16) 0.05 '
Pathological nodal status
pN1 vs. pNO 1.14 (0.51-2.55) 0.74 017
pNx vs. pNO 0.53 (0.26-1.07) 0.07 :
Surgical margins status
Positive vs. negative 1.81 (0.96-3.41) 0.06 0.06
Adjuvant hormonal therapy
Yes vs. no 1.54 (0.87-2.72) 0.13 0.13

** Wald chi-square statistic.

find out potential prognostic factors. Regarding postoperative
PSA, we used two different PSA cut-off levels (0.2ng/ml or
0.02ng/ml). We observed a trend of correlation of a PSA > or
<0.2 ng/ml with bDFS (p=0.06), while a significant correlation
of a PSA > or <0.02ng/ml with bDFS was observed (p=0.03)
(Fig. 3).

A PSA > of 0.02ng/ml was found to be an independent
predictor of 5-year bDFS at multivariate analysis (p =0.03), con-
firming that this postoperative PSA cut-off has a prognostic

significance in our series.

In an era where we discuss the opportunity of a pure “adju-
vant” vs. an “early salvage” radiotherapy, the use of a lower
and reliable PSA cut-off to stratify patients at risk may be of
clinical relevance.'*?’

Other prognostic factors were analyzed in our series. Sur-
gical margins status did not have an impact on bDFS (p =0.06).
Patients with positive surgical margins were 72% in our series,
a slightly higher proportion compared to the three random-
ized trials (63-68%). Positive surgical margins are considered
the most important prognostic factor in PC patients: in fact

Table 4 - Univariate analysis for 5-year bDFS of two different groups: patients treated with and without hormonal

therapy (HT).

Patients treated with HT 148 pts (52%)

Patients treated without HT 134 pts (48%)

5-year bDFS % (95% CI) p value 5-year bDFS % (95% CI) p value’
PSA cut-off
<0.2ng/ml ART 64% (95% CI117-89) 0.2 89% (95% CI 78-94) 019
>0.2ng/ml SRT 66% (95% C155-76) : 74% (95% CI 58-85) :
<0.02ng/ml ART 64% (95% CI117-89) 021 97% (95% CI 80-99) 0.13
>0.02ng/ml SRT 66% (95% CI 55-76) : 76% (95% CI 65-84) :
Risk class'/
Low risk 84% (95% CI65-93) 88% (95% CI 75-95)
Intermediate risk 67% (95% CI 45-81) 0.20 69% (95% CI 46-84) 0.12
High risk 55% (95% CI34-71) 76% (95% CI 50-89)
Pathological N status
pNO 65% (95% CI150-76) 80% (95% CI 67-88)
pN1 35% (95% C19-62) 0.0022 = 0.28
pNx 91% (95% C173-97) 87% (95% CI 74-94)
Pathological Gleason score
3-6 (61 pts, 22%) 93% (95% CI159-99) 93% (95% CI 75-98)
7 (125 pts, 44%) 78% (95% CI 61-89) 0.002 81% (95% CI 68-89) 0.13
8-10 (96 pts, 34%) 45% (95% CI127-62) 77% (95% CI 56-89)
Surgical margins
Positive 82% (95% CI162-91) 0.22 83% (95% CI 70-96) 0.15
Negative 60% (95% CI145-72) : 82% (95% CI 72-89) .

* Log-rank test.
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Table 5 — Multivariate analysis for 5-bDFS of two different groups: patients treated with and without hormonal therapy

(HT).

Patients treated without HT 134 (48%) Patients treated with HT 148 pts (52%)
HR p HR p
PSA
>0.02 vs. <0.02 2.96(0.68-13.0) 0.15 1.91 (0.55-6.61) 0.30
Risk class®’
Intermediate vs. low risk 2.28(0.78-6.70) . 1.36 (0.487-3.796) e
High vs. low risk 2.15(0.61-7.69) : 1.20 (0.45-3.186) :
Pathological Gleason score
GL 7 vs. 3-6 3.81(0.84-17.39) 0.22 2.29 (0.48-10.99) 013
GL 8-10 vs. 3-6 3.51(0.70-17.95) . 3.89 (0.88-17.239) .
Pathological nodal status
pN1 vs. pNO NC 0.94 1.44 (0.62-3.70) 0.07
pNx vs. pNO 0.85(0.32-2.22) . 0.35 (0.12-1.024) .
Surgical margins
Positive vs. negative 1.73(0.48-6033) 0.39 1.63 (0.76-3.51) 0.21
Table 6 - Acute and late toxicity.
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Rectal
Acute toxicity 168 (59%) 79 (28%) 33 (12%) 2 (<1%) 0 (0%)
Late toxicity 264 (94%) 9 (3%) 7 (2%) 2 (<1%) 0 (0%)
Urinary
Acute toxicity 188 (67%) 58 (21%) 27 (10%) 6 (2%) 3 (1%)
Late toxicity 238 (84%) 35 (12%) 7 (2%) 2 (<1%) 0 (0%)
the benefit of postoperative radiation in patients with negative Pathological Gleason score had a significant impact on
margins (regardless of other risk factors) has not been consid- bDFS (p=0.05), regardless of other risk factors.
ered significant in a sub group analysis of the EORTC 22911 Nodal status was surgically assessed in 168 patients (60%).
series.>?’ Higher doses (>66 Gy) and the use of postoperative At univariate analysis nodal involvement significantly cor-
HT in our series might explain the lower significance of surgi- related with biochemical relapse (p=0.003) but this was not
cal margins involvement. confirmed at multivariate analyses (p=0.17), likely due to the
1.00
075 PSA > 0.02 ng/ml
C‘J‘_ﬁ & s
S @e-0-- GROO-ERac B -
te--coo,
g DB 00 - - B Q-G -~~~ === Q@ -=- - -—-mm ==
g PSA <0.02 ng/ml
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B
]
@
0.25 4
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time since last day of RT (months)

Fig. 3 - Disease-free survival (Kaplan-Meier curves) of patients stratified according with their postoperative PSA level.
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small proportion of pN1 patients (8.9%). Twelve of the 25 pN+
patients received whole pelvis irradiation, while the others did
not. Fifty patients without surgical nodal staging (pNx) were
also treated with a whole pelvis approach. This heterogeneity
reflects the evolving technological assessment at our centre
due to the acquisition of 3D conformal technique approach
that allowed a safer pelvic nodes irradiation. Looking at our
experience and the available literature data, the role of pelvic
radiation in node-positive disease still remains a controversial
issue.

The role of HT is a crucial issue. Adjuvant androgen sup-
pression after definitive RT was shown to improve disease-free
survival and overall survival. In the RTOG 85-31 trial, the bio-
chemical failure rate (defined as PSA >0.5ng/ml) was 42%
and 65% in patients who received combination therapy and
RT alone, respectively (p=0.002).?% In the postoperative set-
ting, a survival advantage with adjuvant androgen deprivation
was reported in a small trial of lymph node-positive (N1)
patients.”’

In our series HT significantly influenced bDFS at uni-
variate analysis (p=0.02), but not at multivariate analysis
(p=0.13). A separate analysis was performed for patients
who received or did not receive HT to better under-
stand the impact of different prognostic factors in the
absence of androgen deprivation therapy. We did not observe
substantial differences in the two groups, except for a
significant impact of nodal involvement (pN1) and high
GS (8-10) on bDFS in patients receiving postoperative HT
(p=0.0022 and p=0.002, respectively). These patients may
be those who need a more aggressive adjuvant approach,
in terms of radiation dose and volume, and duration of
HT.

In our series, patients who did not receive postoperative
HT (134) achieved a better 5-year bDFS (84% vs. 67%, p=0.02).
It should be noted that high risk features were present in 43%
(64 patients) of patients who received HT group and only in 8%
(23 patients) of patients who did not. It is therefore clear that
the HT group was composed of patients with worse prognosis.
The lack of clear guidelines on the use of HT combined with
RT in ART and SRT may justify the inhomogeneous use of this
treatment modality in our retrospective series.

At present no study has compared different kinds of hor-
monal treatment after RP. The ongoing trials RTOG 9601 and
RTOG 0621°%3! are comparing RT with or without hormones
in the postoperative setting.

In our series the toxicity rate was quite low: acute gastroin-
testinal and urinary toxicity >G2 were 1% and 2%, respectively.
Both gastrointestinal and genitor-urinary late toxicity were
1%. These findings may be due to our strict dose constraints.
However, similar results have been reported in other large tri-
als, with a gastrointestinal toxicity rate ranging from 1% to 5%
in irradiated patients.'1232

Our study has some limitations. First of all, this is a ret-
rospective analysis, with the relative bias in the accuracy
and continuity of follow-up. Three patients stopped their
follow-up few weeks after the end of RT and were therefore
considered lost to follow up. Treatment intent (ART or SRT) did
not influence any treatment feature, such as radiation dose,
volume and association with HT. Furthermore, the most rele-
vant bias in our series is likely the wide use of HT. Pre-surgical

HT administration was mainly due to the long surgical waiting
list at the time the patients were treated.

The wide use of HT may explain the absence of signifi-
cant differences in OS and bDFS according to margin status
and other high risk features. HT likely produced a sort of cos-
metic effect on PSA values, masking the real impact of the risk
factors.

Another potential bias is due to the fact that PSA was tested
in different laboratories with different assay kits.

Finally, we did not carry out any analysis of the impact of
surgery and postoperative RT on quality of life (QoL). In a col-
lateral study of the SWOG trial,>* 69% of patients receiving
postoperative RT had a normal global health-related QoL at
the end of the 5-year period of observation. We included uri-
nary disorders in the late toxicity assessment, and therefore
we can assume that the QoL of patients was generally good.

On the other hand, the study has some strong assets:
first, all patients in our single-institutional series underwent a
homogeneous surgical and radiation treatment. Furthermore,
radiation dose, volumes and techniques can be still considered
a standard today. Every step of treatment (from prescription
to follow up) was performed by dedicated radiation oncolo-
gists, with particular expertise in genito-urinary cancers and
working in a urological multidisciplinary group.

There are several open issues in postoperative RT for
prostate cancer: first of all the role of HT in combination with
radiotherapy following RP is yet to be defined. In our series
patients receiving adjuvant HT had a worse 5-year bDFS, likely
due to their worse prognostic features (high risk features were
present in 43% of those patients receiving HT). The RTOG 96-
01 trial** evaluating the role of bicalutamide plus salvage RT
found a reduced rate of progression to metastasis at 7 years
(12.6% vs. 7.4%, p=0.04) and an overall survival benefit (91%
vs. 86%). However, further studies are needed to confirm the
role of combined radiation and hormonal in the postoperative
setting.

6. Conclusions

In keeping with published data our results show that post-
operative RT with a median dose of 66 Gy has an acceptable
toxicity and offers an optimal disease control after RP in
patients with different risk features.

Postoperative PSA and high Gleason score were confirmed
to be independent prognostic factors for bDFS. In patients
receiving postoperative HT, positive nodal status and high GS
have a significant impact on 5-year bDFS. Longer follow-up
is needed to confirm our data and to evaluate the impact of
adjuvant RT on overall survival.

The ongoing clinical trials (RTOG 9601, RADICALS) will help
to clarify the role of post-operative RT in the adjuvant or early
salvage setting, and the impact of the association of HT with
RT.

Among the assessed prognostic factors, a postoperative
PSA >0.02ng/ml was found to significantly predict the risk
of bDFS and may therefore represent a useful tool to select
patients at risk that may benefit from tailored adjuvant treat-
ment.
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