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Abstract
Background and purpose: Three randomised trials have demonstrated the benefit of adjuvant post-prostatectomy
radiotherapy (PPRT) for high risk patients. Data also documents the effectiveness of salvage radiotherapy following a
biochemical relapse post-prostatectomy. The Radiation Oncology Genito-Urinary Group recognised the need to develop
consensus guidelines on to whom, when and how to deliver PPRT.
Materials and methods: Draft guidelines were developed and refined at a consensus conference in June 2006 attended
by 63 delegates where urological, radiotherapy and diagnostic imaging experts spoke on aspects of PPRT. Unresolved
issues were further developed by working parties and redistributed until consensus was reached.
Results: Central to the recommendations is that patients with positive surgical margins, seminal vesicle invasion and/or
extracapsular extension have a high risk of residual local disease and should be informed of the options of either
immediate adjuvant radiotherapy or active surveillance with early salvage in the event of biochemical recurrence.
Salvage radiotherapy should be instituted at the earliest confirmation of biochemical recurrence. Detailed contouring
guidelines have been developed, defining the regions at risk of residual microscopic disease which should be included in
the clinical target volume. The recommended doses are 60–64 Gy for adjuvant, and 60–66 Gy for salvage radiotherapy.
The role of hormone therapy in conjunction with PPRT is yet to be defined.
Conclusions: These consensus guidelines have been developed to give clinical and technical guidance to radiation
oncologists and urologists in the management of high risk post-prostatectomy patients.
c 2008 Elsevier Ireland Ltd. All rights reserved. Radiotherapy and Oncology 88 (2008) 10–19.
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There is mounting evidence that adjuvant radiotherapy following a radical prostatectomy in patients with high risk clinicopathological features is superior to observation alone.
Three recent prospective randomised-controlled studies [1–
3] support multiple retrospective series [4–7] which have indicated that adjuvant radiotherapy in patients with risk factors
for local residual disease results in longer biochemical relapsefree survival and a longer time to clinical failure when compared with patients managed expectantly. However, what
these randomised studies have not tested is upfront adjuvant
radiotherapy vs close watchful waiting with early salvage of
patients in whom a biochemical recurrence is detected by ultra-sensitive prostate-specific antigen (PSA) assays.



The definitive answer to the question of whether immediate adjuvant treatment is superior to early salvage radiotherapy will not be known until randomised studies which
directly compare the two treatment strategies are conducted with adequate follow-up. Hence, this important
answer will remain illusive for at least a decade. In the
interim, radiation oncologists and urologists will be increasingly faced with the question of who to offer adjuvant radiotherapy to, in the light of these recent trials. Furthermore,
in those patients in whom it is elected to observe and not
treat adjuvantly, there is no clear indication of when
salvage radiotherapy should be utilised in the event that
there is a biochemical recurrence.
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The Faculty of Radiation Oncology Genito-Urinary Group
(FROGG) is a special interest group of the Royal Australian
and New Zealand College of Radiologists (RANZCR). The
FROGG executive committee identified the need to generate guidelines on who to offer post-operative radiotherapy,
when it should be commenced, and the technical aspects of
how to deliver post-prostatectomy radiation therapy.

Materials and methods
Specialists in radiation oncology, urology, radiation therapy and medical physics from Australia, New Zealand and
Singapore were invited to attend a two days consensus
workshop. The radiation oncologists were also invited to
complete a survey of their current post-prostatectomy practice. Selected international and local expert speakers from
the disciplines of radiation oncology, urology and radiology
presented data on topics relevant to post-prostatectomy
radiotherapy. Prior to the conference, an extensive literature review was performed, following which the FROGG
executive generated draft post-prostatectomy guidelines.
These proposed guidelines were discussed and debated at
the end of the first day of the workshop by an expert panel
and forum participants. The guidelines were reviewed and
refined on the second day. Unresolved issues at the completion of the workshop were then referred to working parties
for further development and their recommendations were
circulated to all workshop delegates and interested individuals for comment. The working party recommendations and
any further comments by delegates were considered by the
FROGG executive, and where appropriate, were incorporated into the guidelines.

Results
The consensus workshop convened on 2nd and 3rd June
2006 in Kingscliff, New South Wales. The workshop was attended by 63 delegates comprising representatives from
radiation oncology, urology, radiology, medical physics
and radiation therapy. Consensus was achieved on most issues, however, further development of the technical specifications of the radiotherapy target volumes was required
and this was further developed by a working party after
the workshop. The final consensus guideline statements
are tabulated at the end of each section below, with the
corresponding level of evidence supporting each of the recommendations [8].

Discussion
A radical prostatectomy is an effective oncological procedure in appropriately staged patients, resulting in cancer
control for most men with organ confined prostate cancer so
treated [9,10]. Despite this, approximately 15–40% of men
treated by radical prostatectomy will experience a
biochemical recurrence within 10 years after surgery
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[11–13]. A number of perioperative factors have been identified which prognosticate the risk of biochemical failure
following a prostatectomy [14–18], but not all patients with
high risk features will develop biochemical failure in their
lifetime. Furthermore, the natural history of progression
after PSA recurrence is prolonged, and only a proportion
of men who fail biochemically will ultimately experience
clinical metastatic disease or death due to prostate cancer
[11]. This highlights that, while a significant proportion of
men treated by radical prostatectomy will develop biochemical recurrence, the natural history of the disease is
protracted and aggressive upfront treatment will not be
warranted in all patients.
Further difficulty lies in determining who, of the patients
at risk of biochemical recurrence or with established PSA relapse, have truly localised residual or recurrent disease
without subclinical distant metastases, as these are the only
cohort who may potentially be cured by further local
treatment.

Who is likely to benefit from adjuvant
radiotherapy?
Three prospective randomised-controlled trials, EORTC
22911 [1], SWOG 8794 [2] and ARO 96-02/AUO AP 09/95
[3], have investigated the role of adjuvant radiotherapy following radical prostatectomy. These trials have compared
immediate adjuvant radiotherapy with observation alone
in patients with adverse pathological features. The results
of the first two trials have been published, while the third
has been published in abstract form only. All three trials
have demonstrated that, compared to observation alone,
adjuvant radiotherapy delivered to the prostate bed in patients with high risk pathological factors leads to an
improvement in biochemical progression-free survival.
The EORTC trial 22911 was the first trial showing a benefit from adjuvant radiotherapy. It included 1005 patients
who were randomised to an observation policy or to immediate (within four months of surgery) post-operative radiotherapy (60 Gy conventional radiation delivered over 6
weeks). Eligible patients were node negative with one or
more of the following high risk factors: positive surgical
margin, capsule perforation or seminal vesicle invasion.
After a median follow-up of 5 years, biochemical progression-free survival was significantly improved in the irradiated group (74.0% versus 52.6%, p < 0.0001). Clinical
progression-free survival was also significantly higher in
the irradiated group (85.1% versus 77.5%, p = 0.0009), predominantly due to a lower cumulative incidence of locoregional failure in that group (5.4% versus 15.4%,
p < 0.0001). On subgroup analysis, the benefit of immediate
radiotherapy was evident in all patient subsets based on
pre-defined prognostic factors, including patients with
extracapsular extension and seminal vesicle invasion [19].
The other two trials, SWOG 8794 and ARO 96-02, were of
similar design and reported nearly identical results, with
an approximately 50% relative risk reduction in biochemical
progression in those patients treated with adjuvant radiotherapy. The SWOG 8794 trial also demonstrated a reduction in the need for androgen deprivation and a delayed
time to requiring androgen ablation.
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However, these trials to date have not detected a survival benefit with adjuvant radiotherapy. While a survival
benefit may yet be seen with longer follow-up, the trials
were not powered for this endpoint.
Adjuvant radiotherapy to a total dose of 60 Gy is well tolerated. In the EORTC 22911 trial, severe late toxicity, defined as Radiation Therapy Oncology Group (RTOG) grade
3 or 4 side effects, was higher in the irradiated group
(4.2% versus 2.6%, p = 0.07), but grade 4 toxicity was rare.
A cohort of the patients in this study who completed quality
of life questionnaires revealed that global quality of life
scores were not significantly different, but there was a modest impact on genitourinary, gastrointestinal and sexual
quality of life in the irradiated group [20] (see Table 1).

Who is likely to benefit from salvage radiotherapy?
There have been no prospective randomised controlled
trials investigating the efficacy of salvage radiotherapy to
the prostate bed in patients who have experienced biochemical recurrence following a radical prostatectomy, or
who have persistently detectable PSA levels post-operatively. There are, however, multiple retrospective cohorts
and case-controlled series which have studied the efficacy
of salvage radiotherapy. The interpretation of this body of
evidence is difficult though, given the differences in the
patient characteristics, treatment methods, duration of

follow-up and definition of treatment failure in the retrospective series. Overall, these series report a 51–90% complete and partial response to salvage radiotherapy, and
actuarial biochemical relapse-free rates of 10–66% at 5
years [21–24].
The largest published series by Stephenson et al. [25] reports on the outcomes of a cohort of 501 patients who received salvage radiotherapy at 5 US academic tertiary
referral centres between June 1987 and November 2002
for biochemical relapse following a radical prostatectomy.
In this series, the 4 year progression-free probability was
45% (95% CI, 40–50%). A number of clinicopathological factors on multivariate analysis were found to predict for progression after salvage radiotherapy. These included a high
Gleason score (8–10), high pre-salvage PSA (>2 ng/ml), negative surgical margins, rapid PSA doubling time (610
months) and seminal vesicle invasion. Other retrospective
series have similarly identified these factors as predictive
for biochemical recurrence [26].
Given that all patients have a potential benefit to be
gained from salvage radiotherapy, those who develop biochemical failure or have a persistently elevated PSA after
a radical prostatectomy should be referred to a radiation
oncologist for a discussion about salvage radiotherapy.
There are, however, divergent views as to how to define
biochemical recurrence following a radical prostatectomy.

Table 1
Guideline 1: who is likely to benefit from adjuvant radiotherapy following a radical prostatectomy?

Definition: Adjuvant radiotherapy refers to the delivery of radiation to patients who are node
negative and have an undetectable post-operative PSA
1.1. Adjuvant radiotherapy in patients with positive surgical margins, extracapsular extension,
and/or seminal vesicle invasion commenced within 4 months of surgery leads to an
improvement in biochemical and clinical progression-free survival
1.2. A survival benefit for adjuvant radiotherapy has not been demonstrated
1.3. Adjuvant radiotherapy to the prostate bed is well tolerated

Level of evidence

Reference

II

[1–3]

II
II

[1–3]
[1–3,20]

Table 2
Guideline 2: who is likely to benefit from salvage radiotherapy following biochemical recurrence?

Definition: Salvage radiotherapy refers to the delivery of radiation after a radical prostatectomy in
the setting of a persistently detectable PSA greater than 6 weeks post-operatively, or a rise in PSA
from undetectable levels
2.1. All patients with PSA persistence, recurrence, or local clinical failure following a radical
prostatectomy should be referred to a radiation oncologist for a discussion regarding
salvage radiotherapy
2.2. There is no identified subgroup of patients with a rising PSA post-prostatectomy, without
evidence of metastatic disease, who will definitely not benefit from salvage radiotherapy
2.3. Treatment decisions regarding salvage radiotherapy should be individualised based on the
likelihood of durable biochemical response and the potential treatment morbidity. Published
nomograms may aid in predicting the probability of a durable biochemical response to
salvage radiotherapy
2.4. Salvage radiotherapy should be instituted at the earliest confirmation of biochemical relapse.
Salvage radiotherapy is most beneficial when commenced prior to the PSA rising above 0.6 ng/ml.
There is a diminishing, but persistent, benefit from salvage radiotherapy once the PSA
is P1.0 ng/ml
2.5. Salvage radiotherapy to the prostate bed is well tolerated

Level of evidence

Reference

IV

Consensus

III

[25]

III

[27]

III

[24,25,29–32]

III

[29,31,34–37]
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PSA cut-off values that are too low risk labeling as a biochemical recurrence a small PSA rise that will in fact not
continue progressing [28]. On the other hand, the studies
investigating the effectiveness of salvage radiotherapy almost universally indicate that durable salvage is most likely
achieved if treatment is instituted at the earliest confirmation of biochemical relapse. Data suggest that salvage radiotherapy is most beneficial when commenced prior to the
PSA rising above 0.6 ng/ml [24,25,29] and that there is a
diminishing benefit from salvage radiotherapy once the
PSA rises above 1.0 ng/ml [30–32].
There is currently no prospectively defined threshold that
the PSA must rise to before salvage radiotherapy may reasonably be commenced. The recently convened American
Urological Association Prostate Guideline Update Panel recommended defining biochemical recurrence following a radical prostatectomy as an initial serum PSA of P0.2 ng/ml,
with a second confirmatory level of >0.2 ng/ml [33]. While
this definition is intended for data reporting purposes,
rather than as a threshold value to direct decisions regarding salvage therapy, it does provide a guide. Prior to commencing salvage radiotherapy at ultra low PSA levels,
however, it is important to demonstrate a sustained progression in the PSA from undetectable levels performed by
the same laboratory.
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Salvage radiotherapy to the prostate bed appears well
tolerated, and acute adverse effects are usually mild to
moderate [34]. The incidence of severe late effects is
low, with less than 5% of patients developing severe (RTOG
grades 3 and 4) late genitourinary or gastrointestinal toxicity [29,31]. Less than 20% develop RTOG grades 1 and 2 gastrointestinal late toxicity and less than 25% develop RTOG
grades 1 and 2 genitourinary toxicity. In those with full urinary continence before salvage treatment, the risk of incontinence is low with an absolute increase in major urinary
incontinence of approximately 1% over radical prostatectomy alone [35]. Data on potency are limited, but the addition
of radiotherapy to the post-operative prostate bed may
potentially have a detrimental impact [36,37] (see Table 2).

When should radiotherapy be delivered – adjuvant
versus salvage?
While the three trials discussed above demonstrate a
benefit from adjuvant radiotherapy compared with observation alone, of those patients observed, only a minority received salvage radiotherapy at the time of PSA
recurrence, the method of salvage was not prescribed and
was often delayed. Hence, what these three studies have
not tested is upfront adjuvant radiotherapy versus
active surveillance with the institution of early salvage

Table 3
Guideline 3: when should radiotherapy be delivered – adjuvant vs salvage?

3.1. Radiotherapy deferred until biochemical relapse may be as effective as adjuvant
radiotherapy. The optimal timing of post-prostatectomy radiotherapy should be
examined in a randomised-study
3.2. All patients with high risk pathological factors of extracapsular extension, seminal vesicle
invasion and/or involved surgical margins following a radical prostatectomy should be referred
to a radiation oncologist for a discussion of immediate adjuvant radiotherapy vs active
surveillance with early salvage radiotherapy in the event of biochemical recurrence

Level of evidence

Reference

IV

Consensus

IV

Consensus

Table 4
Guideline 4: what is the role of adjuvant hormonal therapy?

4.1. The role of hormonal therapy in conjunction with radiotherapy following a radical prostatectomy
is yet to be defined
4.2. Androgen suppression may be beneficial in men at high risk of local or distant failure with
radiotherapy alone
4.3. Hormonal therapy as a primary salvage modality does not offer the potential for cure

Level of evidence

Reference

IV

Consensus

III

[43–46]

IV

Consensus

Table 5
Guideline 5: what is the recommended dose?

5.1. Adjuvant radiotherapy: 60–64 Gy
5.2. Salvage radiotherapy: 60–66 Gy. Doses above 65 Gy may result in significantly
better disease-free survival
5.3. Macroscopic disease: 66 Gy or higher according to techniques available
5.4. Deliver 1.8–2 Gy per fraction, 9–10 fractions per fortnight treating all fields daily

Level of evidence

Reference

II
III

[1–3]
[23,29,48]

IV
II and III

Consensus
[1–3,25]
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Fig. 1. CTV, yellow; vesicourethral anastomosis, white; rectum, blue; bladder, green; vas deferens, red. Serial CT slices of a sample postprostatectomy patient demonstrating the contouring guidelines. (A–C) Delayed scanning following intravenous contrast allowed contrast
accumulation in the bladder so as to ascertain the most inferior slice where urine is last visible (C). The anastomosis is located one slice below
this (B), and the most inferior CTV slice a further 5 mm lower (A). (D–G) The anterior border of the inferior 3 cm of the CTV lies behind the
symphisis pubis. (H–J) Superiorly, the anterior border encompasses the posterior 1.5 cm of the bladder, and posteriorly extends to the
mesorectal fascia. The most superior slice of the CTV (J) encompasses the last slice where the vas deferens is visible and all non-vascular
surgical clips.
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radiotherapy in patients who experience a biochemical
recurrence. Early salvage radiotherapy may be as effective
as adjuvant treatment. Which patients should be treated
in the immediate post-operative setting, and which patients
may safely be observed, remains controversial.
Immediate adjuvant radiotherapy is the only treatment
approach shown to be effective in a randomised controlled
trial. This is contrasted with the relatively discouraging
long-term salvage radiotherapy results of approximately
20% biochemical progression-free survival at 10 years [38].
In addition to this, two fundamental principles of oncology
that support immediate radiotherapy are that the lower the
tumour burden at the time of treatment the greater the
chance of cure, while delaying local treatment may risk metastatic seeding from residual local disease. While the natural
history of recurrent prostate cancer is prolonged, the cohort
of patients undergoing a radical prostatectomy are relatively
young and fit, and are likely to live long enough to develop
symptomatic disease if they recur [39]. Furthermore, lower
doses of radiation are utilised in the adjuvant setting, and
hence may result in less significant toxicity.
However, in favour of salvage radiotherapy, deferring
treatment until biochemical recurrence avoids potential
over-treatment of patients who would not have recurred
without any additional treatment. Ultra-sensitive PSA assays
are available which may allow early detection of recurrence, and treatment may then be instituted at a point
when published salvage rates are acceptable. Furthermore,
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while a higher dose may be required, delaying radiotherapy
to the prostate bed allows for maximal recovery of urinary
and erectile function post-operatively.
These competing treatment approaches should be examined in a randomised study to determine which approach is
superior, or whether they are in fact equivalent. Until this is
determined, patients with high risk perioperative pathological factors should be informed of the current evidence
regarding adjuvant radiotherapy in the post-prostatectomy
setting, and treatment decisions should be individualised
based on patient preferences (see Table 3).

What is the role of adjuvant hormonal therapy?
In the definitive treatment of locally advanced or highgrade prostate cancer, androgen deprivation therapy in conjunction with radiotherapy results in improved overall survival, freedom from local recurrence and freedom from
distant metastases [40,41] when compared with radiotherapy alone. Endocrine therapy is also beneficial in patients
with pathologically involved lymph nodes after radical prostatectomy [42]. However, the role of hormonal therapy in
conjunction with post-prostatectomy radiotherapy is yet to
be defined. The RTOG has completed accrual to a phase III
trial (RTOG 96-01) comparing salvage radiotherapy alone
versus salvage radiotherapy plus two years of bicalutamide-based androgen deprivation therapy. Some retrospective studies report an improvement in biochemical
progression-free survival with the addition of hormones to

Fig. 2. PTV, pink; other structures as per Fig. 1. (A) Sagittal reconstruction illustrating the anterior margin of the CTV extending to the border
of the pubic symphisis for the inferior 3 cm of the CTV. The PTV is a 10 mm uniform expansion upon the CTV contours. (B) Superiorly, the
anterior border of the CTV should encompass the posterior 1.5 cm of the bladder wall. (C) The space bounded by the levator ani and the
anterior rectum (arrow) is a significant site of recurrence and should be encompassed if the volume of rectum being treated is not prohibitive.
Ideally, the distance between the posterior margin of the CTV and the posterior rectal wall should be no less than 2 cm to avoid treating the
entire circumference of the rectum. (D) The vas deferens is usually identified superiorly as thin horizontal cylindrical structures which become
small round structures more inferiorly.
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radiotherapy in the adjuvant [43,44] and salvage [45,46]
settings. Until randomised evidence is available, the addition of androgen deprivation to post-prostatectomy radiotherapy may be considered for patients with high risk
features that have poor outcomes with radiotherapy alone,
such as high pre-salvage PSA (>1 ng/ml), high Gleason score
(P8) and macroscopic local recurrence [47]. As hormonal
therapy alone does not offer the potential for cure, it should
not be employed as the sole modality if there is a high risk of
local failure (see Table 4).

What is the recommended dose?
There is no randomised data defining the appropriate
dose for adjuvant or salvage radiotherapy. The three randomised trials comparing adjuvant radiotherapy with obser-

vation utilised doses of 60–64 Gy conventionally
fractionated, which should serve as a guide. In the salvage
setting, Anscher et al. [23] reported that doses above
65 Gy predicted for better disease-free survival on multivariate analysis. Similar doses have been advocated based on
retrospective data by Valicenti et al. [48] and Macdonald
et al. [29]. However, a dose range of 60–66 Gy is reasonable
given that salvage may potentially be instituted at an early
PSA rise detected by ultra-sensitive PSA assays when the tumour burden may be expected to be low. To obtain local
control, macroscopic prostate bed recurrences will require
doses in the order of 66 Gy. Higher doses may be considered
if techniques are available to minimise morbidity. There is
growing interest in the role of hypofractionation in the radical treatment of prostate cancer, with four randomised tri-

Table 6
Guideline 6: how should the CTV be delineated?

6.1. Multi-slice CT image acquisition and a 3D planning system should be employed. Intravenous contrast
with delayed scanning (at least 10 min) and/or MRI fusion may aid delineation of the vesicourethral
anastomosis/penile bulb
6.2. A bladder filling protocol should be utilised to ensure that the bladder is comfortably full at the time
of planning and during treatment
6.3. Patients should evacuate their bowels prior to planning and treatment
6.4. CTV delineation of the surgical bed: (recommendations are based on CT slice thickness of
2.5–3.0 mm)
(a) Inferior border: The inferior border of the CTV will be 5–6 mm below the vesicourethral anastomosis (depending on CT slice thickness), but should be extended lower to include all surgical clips
inferiorly. The anastomosis can be identified on axial, coronal and sagittal reconstructions as the
first slice below where urine is last visible. When the anastomosis is not clearly defined, the inferior border will be the slice above the penile bulb
(b) Anterior border:
(i)
From the lower border of the CTV to 3 cm superior, the anterior border of the CTV is the
posterior aspect of the symphysis pubis (Fig. 2a)
(ii)
More superiorly, the anterior border of the CTV encompasses the posterior 1.5 cm of the
bladder (Fig. 2b).
(c) Posterior border: The space delineated by the levator ani and anterior rectal wall is at risk for
recurrence and should be encompassed in the CTV if rectal dose constraints allow. Ensure a minimum 2 cm margin from the posterior extent of the CTV to the posterior rectal wall to prevent the
entire circumference of rectum receiving the full radiation dose (Fig. 2c). More superiorly, the
posterior border of the CTV is the anterior mesorectal fascia (Fig. 2b)
(d) Lateral border: The medial border of the levator ani muscle or obturator internus muscle
(e) Superior border:
(i)
The superior border should encompass all of the seminal vesicle bed as defined by non-vascular clips and should include the distal portion of the vas deferens. The vas deferens is
usually visualised superiorly as thin, horizontal cylindrical structures (Fig. 2d)
(ii)
If the seminal vesicles are pathologically involved by tumour, ensure any residual seminal
vesicles are also included in CTV
6.5. Critical structure delineation:
(a) The outer wall of the rectum should be contoured superiorly from the recto-sigmoid junction
(where the rectum turns horizontally into the sigmoid, usually at the caudal border of the
sacro-iliac joint) to 15 mm caudal to the inferior border of the CTV. Superiorly, the anorectal contours should extend at least 5 mm beyond the proximal margin of the PTV
(b) The whole external wall of the bladder should be contoured to the slice above the anastomosis
6.6. Planning target volume delineation:
(a) Aim for a uniform margin of 10 mm from CTV to PTV for the entire dose ensuring that the percentage of rectum receiving >40 Gy does not exceed 60% of the rectal volume, and the percentage
receiving >60 Gy is less than 40% of the rectal volume
(b) If these DVH criteria cannot be met, then recommend a two phase technique treating the above
CTV (region at risk of low burden of microscopic disease) to 50 Gy and boost the high risk volume
(site of positive margins and/or extracapsular extension). If this is not successful then reduce the
posterior PTV margin expansion to 5 mm for the entire treatment

Level of evidence

Reference

III and IV

[50,51],
consensus
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Table 7
Guideline 7: what is the role of whole pelvis radiotherapy?

7.1. The role of whole pelvis irradiation is yet to be defined in the post-prostatectomy setting

als currently investigating this question. Early data in the
post-prostatectomy setting suggest that hypofractionation
is well tolerated [49], and this approach should be further
investigated in the context of prospective randomised trials
(see Table 5).

How should the clinical target volume be
delineated?
It is accepted that the clinical target volume (CTV)
should encompass the prostate/seminal vesicle surgical
bed at risk of harbouring microscopic disease. When identifying these sites at risk of microscopic disease, all information which may aid in the planning process should be
collated. This includes preoperative imaging, intra-operative reports and correlation with the histopathological
findings.
A multidisciplinary consensus definition of the anatomic
boundaries of the post-prostatectomy CTV proposed by
the Genitourinary Tumour Board, Princess Margaret Hospital, Toronto [50], was reviewed and modified at the consensus workshop, and the final accepted CTV boundaries are
defined below. Central to the CTV delineation is accurate
identification of the vesicourethral anastomosis, a site of
considerable risk of recurrence [51]. The anastomosis is often difficult to identify on conventional computed tomography (CT) images and may be better visualised following
intravenous contrast with delayed scanning to allow contrast accumulation in the bladder, or with MRI fusion. Serial
transverse CT images from a sample patient are depicted in
Fig. 1, and illustrations of the contouring instructions are
shown in Fig. 2. Rectal, bladder and femoral neck dose constraints should be in accordance with those applied for
definitive prostate radiotherapy (see Table 6).

What is the role of whole pelvis irradiation?
While the initial results of RTOG 94-13 suggested that
whole pelvis radiotherapy plus short-term androgen deprivation therapy in men treated primarily with radiotherapy
resulted in reduced disease progression [52], the utility of
this approach remains controversial. The data regarding
the utility of post-prostatectomy radiotherapy in patients
who are pathologically lymph node-positive is limited to
small retrospective series [53,54]. Given that there is an increased risk of complications with whole pelvis radiotherapy
and there is yet no proven benefit, such treatment ideally
should be recommended in the context of a clinical trial
(see Table 7).

Conclusion
Collaborative trial groups in the United Kingdom [55] and
Australia/New Zealand [56] are each conducting randomised

Level of evidence

Reference

IV

Consensus

trials to investigate which approach, immediate adjuvant or
early salvage radiotherapy, is superior in the post-prostatectomy setting for patients with adverse pathological factors. The UK RADICALS trial is also investigating the role
of androgen deprivation therapy in this setting. Until these
trials are completed, patients should be made aware of the
respective benefits and drawbacks of each treatment approach. All patients found to have high risk pathological factors following a radical prostatectomy should have a timely
post-operative consultation with a radiation oncologist in
order to ensure that they are adequately informed of their
treatment options. These guidelines provide a framework
within which to base these discussions. Treatment decisions
should be individualised based on the estimated risk of clinical disease progression, the likelihood of treatment success, the potential toxicity of treatment and patient
preferences. The contouring guidelines are designed to aid
the radiotherapy planning process and the delineation of
the at risk target volume.
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