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ARTICLE INFO ABSTRACT

Keywords: Purpose/Objective: Radiotherapy to the prostate bed is a potentially curative salvage option after radical pros-
Prostate cancer tatectomy. Although prostate bed contouring guidelines are available in the literature, important variabilities
Postoperative radiotherapy exist. The objective of this work is to provide a contemporary consensus guideline for prostate bed delineation for

Salvage radiotherapy
Adjuvant radiotherapy
Target volume delineation
Prostate cancer guidelines

postoperative radiotherapy.

Methods: An ESTRO-ACROP contouring consensus panel consisting of 11 radiation oncologists and one radiol-
ogist, all with known subspecialty expertise in prostate cancer, was established. Participants were asked to
delineate the prostate bed clinical target volumes (CTVs) in 3 separate clinically relevant scenarios: adjuvant
radiation, salvage radiation with PSA progression, and salvage radiation with persistently elevated PSA. These
cases focused on the presence of positive surgical margin, extracapsular extension, and seminal vesicles
involvement. None of the cases had radiographic evidence of local recurrence on imaging. A single computed
tomography (CT) dataset was shared via FALCON platform and contours were performed using EduCaseTM
software. Contours were analyzed qualitatively using heatmaps which provided a visual assessment of contro-
versial regions and quantitatively analyzed using Sorensen-Dice similarity coefficients. Participants also
answered case-specific questionnaires addressing detailed recommendations on target delineation. Discussions
via electronic mails and videoconferences for final editing and consensus were performed.

Results: The mean CTV for the adjuvant case was 76 cc (SD = 26.6), salvage radiation with PSA progression was
51.80 cc (SD = 22.7), and salvage radiation with persistently elevated PSA 57.63 cc (SD = 25.2). Compared to
the median, the mean Sorensen-Dice similarity coefficient for the adjuvant case was 0.60 (SD 0.10), salvage
radiation with PSA progression was 0.58 (SD = 0.12), and salvage radiation with persistently elevated PSA 0.60
(SD = 0.11). A heatmap for each clinical scenario was generated. The group agreed to proceed with a uniform
recommendation for all cases, independent of the radiotherapy timing. Several controversial areas of the prostate
bed CTV were identified based on both heatmaps and questionnaires. This formed the basis for discussions via
videoconferences where the panel achieved consensus on the prostate bed CTV to be used as a novel guideline for
postoperative prostate cancer radiotherapy.
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Conclusion: Variability was observed in a group formed by experienced genitourinary radiation oncologists and a
radiologist. A single contemporary ESTRO-ACROP consensus guideline was developed to address areas of
dissonance and improve consistency in prostate bed delineation, independent of the indication.

There is important variability in existing contouring guidelines for postoperative prostate bed (PB) radiotherapy
(RT) after radical prostatectomy. This work aimed at providing a contemporary consensus guideline for PB
delineation. An ESTRO ACROP consensus panel including radiation oncologists and a radiologist, all with known
subspecialty expertise in prostate cancer, delineated the PB CTV in 3 scenarios: adjuvant RT, salvage RT with PSA
progression, and salvage RT with persistently elevated PSA. None of the cases had evidence of local recurrence.
Contours were analysed qualitatively using heatmaps for visual assessment of controversial regions and quan-
titatively using Sorensen-Dice coefficient. Case-specific questionnaires were also discussed via e-mails and vid-
eoconferences for consensus. Several controversial areas of the PB CTV were identified based on both heatmaps
and questionnaires. This formed the basis for discussions via videoconferences. Finally, a contemporary ESTRO-
ACROP consensus guideline was developed to address areas of dissonance and improve consistency in PB

delineation, independent of the indication.

Introduction

Postoperative radiotherapy to the prostate bed is a potentially
curative treatment for prostate cancer patients at increased risk of local
recurrence due to high-risk pathologic features (adjuvant radiotherapy)
or due to biochemical, clinical, or radiological evidence of disease
relapse (salvage radiotherapy) [1,2].

Several technological advancements in radiotherapy such as image
guidance and intensity modulation have allowed more precise treat-
ments with better sparing of adjacent normal tissues. An important part
of the radiotherapy planning process is the clinical definition and
delineation of the target volume. In prostate cancer patients treated with
prostatectomy, the accurate target volume definition can be challenging
given the absence of the prostate boundaries and a variable post-
operative anatomy. Despite the existence of various prostate bed con-
touring guidelines [3-7], the recommendations remain inconsistent
resulting in considerable inter-observer variability in the treatment
target delineation [8-10]. A contouring guideline on target volume
delineation encourages a consistent application of prostate bed treat-
ments across clinical trials, institutions, and individual clinicians. A
practical guideline that is easily applicable and disseminated can
improve the accuracy of radiation treatment, the reproducibility for
reliable reporting and ultimately enhance oncological outcomes with
reduced treatment-related toxicity.

The ESTRO-ACROP decided to develop a new consensus guideline to
add to and refine the existing publications to account for more current
practices, that include the use of novel imaging modalities. Therefore,
this work primarily aimed at developing a contemporary consensus
guideline for a standardized delineation of the prostate bed for post-
operative prostate radiotherapy.

Methods

An ESTRO contouring consensus panel consisting of eleven European
radiation oncologists (AD, PD, VK, CC, CC, VF, PG, AGI, AZ, AB, TW) and
one radiologist (VP) with known subspecialty expertise, performed a
contouring exercise and delineated the required postoperative clinical
target volumes (CTVs) of the prostate and seminal vesicles in the setting
of three independent clinical scenarios. These cases focused on three
clinical factors; presence of positive surgical margin, extracapsular
extension, and seminal vesicles involvement, that are likely to impact on
delineation. The consensus generating process consisted in the con-
touring of three CTVs by all participants. We considered that all three
cases had no evidence of macroscopic local recurrence on the post-
operative imaging. Recommendations for Organs at Risk (OAR) delin-
eation have been previously published [11], therefore OAR contouring
was not required. The clinical cases were as follows:

Case 1 (CTV1): 60-year-old man with a preoperative clinical T2a,
Gleason 9 (5 + 4), PSA 16 ng/mL adenocarcinoma of the prostate. He
underwent robotic-assisted radical prostatectomy and was found to have

pathologic T3b, pNO (12 lymph nodes removed) Gleason score 9 (5 + 4,
ISUP 5) disease. Pathology revealed extracapsular extension at the right
base with positive focal surgical margin at this level (R1), 3 mm
extension, and an infiltration of the seminal vesicle on the right side. The
patient was referred to radiation oncology 90 days after surgery with an
undetectable PSA, < 0.1 ng/mL. The patient denied urinary continence
but complained about erectile dysfunction.

Case 2 (CTV2): 65-year-old man with a preoperative clinical Tlc,
Gleason 7 (4 + 3), ISUP 3, PSA 10 adenocarcinoma of the prostate. He
underwent radical retropubic prostatectomy and was found to have
pathologic T2, pNO (2 lymph nodes removed) Gleason score 7 (4 + 3),
ISUP 3 disease. Pathology revealed negative surgical margins (RO). His
PSA levels were undetectable (<0.1 ng/mL) after prostatectomy and
remained undetectable for 2 years. After 2 years, the PSA level then rose
to 0.10 ng/mL and 6 months later was 0.25 ng/mL. There was no evi-
dence of disease on postoperative MRI and PSMA-PET scan.

Case 3 (CTV3): 70-year-old man with a preoperative clinical T3a,
Gleason 8 (4 + 4), ISUP 4, PSA 20 ng/mL adenocarcinoma of the
prostate. He underwent robotic-assisted radical prostatectomy and was
found to have pathologic T3a, pNO (15 lymph nodes removed), Gleason
score 8 (4 + 4), ISUP 4 disease. Pathology revealed extracapsular
extension at the apex with positive surgical margin at this level, 5 mm
extension. PSA was detectable at 0.1 ng/mL approximately 2 months
after surgery and then rose to 0.2 ng/mL 2 months later. Postoperative
MRI and PSMA-PET scan did not show any evidence of disease and he
was referred for assessment of salvage radiotherapy.

The computed tomography (CT) as well as postoperative magnetic
resonance imaging (MRI) datasets were shared via the FALCON platform
(Fellowship in Anatomic elineation and CONtouring) from ESTRO (Eu-
ropean SocieTy for Radiotherapy and Oncology) and the software
EduCase™ from RadOnc eLearning Center, Inc. Fremont, CA, USA was
used. This is a web-based contouring and analysis tool that has a
graphical user interface for the management, storage, and publishing of
contouring of the clinical cases. The software allows image fusion of the
simulation CT scan with MRI, as well as an integrated analysis on con-
touring proficiency.

Multiple methods to assess the data and reach consensus were used,
which included quantitative and qualitative analysis of the contours.
Contour analysis was performed using the Sorensen-Dice similarity co-
efficient to compute the degree of association or overlay between the set
of images [12]. These metrics were calculated and compared with the
average contour of the group for each case.

Heat maps of all collected contours for each clinical scenario were
created which provided a visual assessment of controversial regions of
the prostate and seminal vesicles bed. The heatmap was created by
overlaying each observer’s contours on CT scan and generating specific
voxel values. A solid single colour was generated according to the
number of image voxels included in the superposed contours. Based on
the number of observers including those voxels in their contour set,
different colours were generated and various iso-surfaces with different
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colours were generated. This method allows “qualitative” analysis of the
geographic locations of higher and lower agreement for the identifica-
tion of specific regions of controversy and subsequent discussion among
the experts. All images were generated in Python version 3.7.4 (Phyton
Software Foundation, USA). Two-Dimensional (2-D) images for the
transversal, coronal, and sagittal view were created by overlaying the
contour maps and plotting every cross-section along the X, Y, and Z axis
using Matplotlib’s Pyplot module. Three-Dimensional (3-D) images
were created using Plotly.graph_objects 3-D scatter function.

After all contours were submitted, 20 case-specific questions
addressing detailed recommendations on target volume delineation
were formulated by the leading authors (AD, PD, TW) and electronically
sent to participants for discussion and consensus development. The
survey also encompassed questions including but not limited to image-
guidance, delineation of the bladder neck, required imaging methods,
planning target volume (PTV), use of rectal spacer and endorectal
balloon (Supplementary material). The twelve participants discussed
discrepancies in the recommendations in multiple informal discussions
by electronic mail and videoconferences. For each question, the quality
of consensus in terms of percentage of agreement was measured and
documented. Consensus was defined when 75% or more agreement were
achieved for each recommendation as per the German S3 guidelines
[13].

Results

This work was carried out by a group of eleven genitourinary radi-
ation oncologists and one genitourinary radiologist. The radiologist’
input was not directly included in the quantitative/qualitative analysis
of the contours but was included in the remaining methods for
consensus.

The mean CTV1 (adjuvant RT) volume was 76 cc (SD = 26.6), CTV2
(salvage radiation with PSA progression) was 51.80 cc (SD = 22.7.6),
and CTV3 (salvage radiation with persistently elevated PSA), 57.63 cc
(SD = 25.2). Compared to the median, the mean Sorensen-Dice simi-
larity coefficient for CTV1 was 0.60 (SD 0.10), CTV2 was 0.58 (SD =
0.12), and CTV3 0.60 (SD = 0.11). Overall, each expert contoured CTV2
and CTV3 in a similar fashion. CTV1 presented the largest volumes. This
case represented the patient with pT3b disease and extra-prostatic
extension (EPE) at the prostate base, and the larger volume was attrib-
uted to the clinicopathological characteristics of the case. Therefore, the
group agreed to proceed with a recommendation that considers the
possible clinical variations that can occur, independent of the radio-
therapy timing, but with a possibility of tailoring the volume delineation
according to case-specific risk factors.

A heatmap for each clinical scenario was generated. We developed a
heat map analysis of all contours to identify areas of disagreement.
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Supplementary Video 1 is a visual representation of consensus devel-
opment with “warmer” colours, in red and orange and controversial
areas in “cooler” colours, blue. Several controversial areas of the pros-
tate bed CTV were identified based on both heatmaps and question-
naires. This formed the basis for discussions via videoconference where
the panel achieved consensus on the prostate bed CTV to be used as a
novel guideline for postoperative prostate cancer radiotherapy. Fig. 1
shows a heat map figure with 3 areas of greatest variability consisting of
[1] the superior-most aspect at the seminal vesicles level, [2] the inferior
part at the prostate apex level, and [3] anteriorly, next to the pubic
symphysis.

Questionnaires used in our case-specific surveys (Supplementary
data) led to the recommendations that are be summarized below.

ESTRO ACROP guideline on prostate bed delineation — Summary
recommendations (Table 1).

Inferior border

The group agreed to use the vesico-urethral anastomosis (VUA) as a
landmark to delineate the inferior border of the prostate bed, and the
CTV should start inferiorly 8-12 mm below the VUA. The VUA can be

Table 1
Summary of ESTRO-ACROP Recommendations for Postoperative Prostate Bed
Clinical Target Delineation. Abbreviation: CTV = clinical target volumes.

Border

Use VUA as anatomic landmark and contour 8-12 mm below the VUA
The VUA is defined as the slice below the last slice where fluid (urine)
is seen

If VUA is not visible, use penile bulb as an anatomic landmark and
contour to the slice right above the penile bulb

Cranially, CTV should cover 1-2 cm of the posterior bladder wall or
stop at the posterior margin of bladder wall

- Caudally, stop at the posterior margin of the pubic bone up to half to
two thirds of the symphysis pubis

Contour up to the anterior rectal wall

Cranially, up to the mesorectal fascia when visualized

Include the antero-lateral angles of the rectum and existing surgical
clips

Contour up to the internal margins of the internal obturator muscles
CTV should not be extended latero-anteriorly toward the region of the
obturator lymph

- More caudally, the lateral borders are the internal margins of the
internal obturator muscles or internal borders of the levator ani
muscles

Include region of both seminal vesicles with 3-5 mm “bridge”

If no seminal vesicles invasion, include the base (lower third) of the
seminal vesicles bed (I.e., level of cut end of vas deferens)

If seminal vesicles invasion, include the entire seminal vesicle bed
Attempt to include existing surgical clips superiorly

Inferior -

Anterior -
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Lateral -

Superior -

anterior
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Fig. 1. Heatmap with areas of greatest variability in Postoperative Prostate Bed Clinical Target Delineation.
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defined as the slice below the last slice where fluid (urine) is seen
(Fig. 2a). The group does not recommend routine use of contrast for the
definition of in the inferior border of the CTV. When available, a post-
operative MRI can be used for the identification of the VUA (Fig. 2b).
VUA positioning on MRI is reliable and has a strong correlation between
readers [14]. If VUA is not identified, the group agreed that CTV should
start at the slice right above the penile bulb, which is usually visible on
both CT and MRI.

Anterior border

Cranially, at the level of the seminal vesicles bed, the CTV should
cover 1-2 cm of the posterior bladder wall (Fig. 3a). However, the group
agreed that, if daily Image-Guided Radiation Therapy (IGRT) is used and
provided consistent reproducibility of the bladder, the CTV may be
contoured up to the posterior margin of the bladder wall (Fig. 3b), which
would avoid unnecessary irradiation of the normal bladder tissue.

Caudally, the anterior border should stop at the posterior margin of
the pubic bone up to half to two thirds of the symphysis pubis (Fig. 3c).
Of note, the antero-cranial border should not extend to the top of the
symphysis pubis to avoid unnecessary irradiation of the bladder. How-
ever, if the cranial limit is located at the midpoint of the symphysis pubis
on sagittal view, a proper coverage of the VUA must be ensured.

Posterior border

Posteriorly, the CTV should stop at the anterior rectal wall (Fig. 4a).
However, at the level of the seminal vesicles bed, if the meso-rectal fascia
is clearly visualized, it can be used as the posterior border of the CTV. Of
note, the group agreed to include the existing surgical clips within the
prostate bed CTV and the antero-lateral angles of the rectum, known to
be an area at risk for recurrence (Fig. 4b).

Lateral border

Cranially, the lateral borders of the CTV are the internal margins of
the internal obturator muscles, bilaterally (Fig. 5a). The group agreed
that the CTV should not be extended antero-laterally toward the region
of the obturator lymph nodes to spare normal bladder irradiation.
Caudally, the lateral borders are the internal margins of the internal
obturator muscles or internal borders of the levator ani muscles
(Fig. 5b).

Superior border

Superiorly, the group agreed to include a “bridge” of 3-5 mm

penile bulb

CT-based delineation
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between the seminal vesicles bed or seminal vesicles remnants. In the
absence of seminal vesicles invasion on pathology (pT2-pT3a), the CTV
should include the region of the seminal vesicles base (lower third), i.e.,
up to the level of cut end of vas deferens (Fig. 6a). In the presence of
seminal vesicles invasion, the CTV should ensure the inclusion of the
entire seminal vesicles bed, i.e., include cranial surgical clips if present
and considered relevant. When available, the use of preoperative MRI or
diagnostic CT is recommended as it can help guide the delineation of the
preoperative seminal vesicle bed.

An overview of the delineation prostate bed CTV slice per slice is
presented in Supplementary data.

Additional consensus recommendations
Use of postoperative MRI

Although CT scan is recommended for the delineation of the prostate
bed CTV, postoperative MRI with or without preoperative MRI can be
helpful for guidance. The pelvic anatomy and specifically the prostate
bed differs depending on the surgical technique [15]. The prostate bed is
better visualized on postoperative MRI as compared to CT due to better
soft tissue resolution, therefore MRI can be of value for a more accurate
target definition [16-18]. If available, the co-registration of a preoper-
ative MRI may give an insight of the extent and location of the disease
which could help adjust the final prostate bed volume. The post-
operative MRI acquisition protocol should include T2-weighted imaging
at three orthogonal levels, a diffusion-weighted imaging with high b
values and dynamic contrast enhanced imaging. Images should include
the VUA, the prostatic bed, the bladder base, the levator ani, the rectum,
and the residual seminal vesicles as these are common sites of relapse
[19]. Of note, these prostate bed CTV recommendations can be applied
to patients treated with MR-guided radiotherapy.

Expansion of the CTV at the area of positive margin

Previous guidelines [4] have recommended a supplementary 5 mm
CTV expansion in the direction of microscopically involved tumor
margins as reported by the pathologist (except the rectal wall). The
current work did not reach consensus on the expansion of the CTV at the
area of positive margin; therefore, the judicious expansion of the volume
will be left to the discretion of the radiation oncologist.

PTV margins

There is no uniform recommendation for PTV margins to the prostate
bed [20]. The group agreed to a minimum of 5 mm isotropic expansion

b)

MRI-based delineation

Fig. 2. Inferior Border. a. CT-based delineation of the inferior border of the CTV; b. MRI-based delineation of the inferior border of the CTV. Abbreviation: CTV =
clinical target volumes; CT = computed tomography; MRI = magnetic resonance imaging; VUA = vesico-urethral anastomosis.
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a) b) c)

CT-based delineation

Fig. 3. Anterior Border. a. Cranially, CT-based delineation of the CTV covering 1-2 cm of the posterior bladder wall; b. Cranially, CT-based delineation of the CTV up
to the posterior bladder wall; c. MRI-based delineation depicting the anterior border of the CTV at the posterior margin of the pubic bone up to half to two thirds of
the symphysis pubis. Abbreviation: CT = computed tomography; CTV = clinical target volumes; MRI = magnetic resonance imaging.

Fig. 4. Posterior Border. a. Cranially, CT-based delineation of the CTV up to the anterior wall of the rectum; b. Caudally, CT-based delineation of the CTV up to the
anterior wall of the rectum including the existing surgical clips and the antero-lateral angles of the rectum. Arrow shows antero-lateral angles of the rectum.
Abbreviation: CT = computed tomography; CTV = clinical target volumes; MRI = magnetic resonance imaging.

a)

Fig. 5. Lateral Border. a. Cranially, CT-based delineation of the CTV up to the internal margins of the internal obturator muscles; b. Caudally, CT-based delineation of
the CTV up to the internal margins of the internal obturator muscles. Abbreviation: CT = computed tomography; CTV = clinical target volumes.

of the CTV. Margins used to generate a PTV by expanding a CTV should
consider the magnitude of setup errors and other uncertainties which are
dependent on the institutional image guidance technique.

IGRT

The group agreed that the preferred IGRT method is cone-beam CT
(CBCT), ideally daily or at a minimum of 3 times a week, with alignment
to the soft tissue and/or surgical clips. Absence of image guidance or
CBCT with alignment to bony anatomy are not recommended. An

adequate training of radiation therapists to perform online soft tissue
matching with CBCT scans is critical. The group does not recommend
the use of implanted fiducial markers for postoperative radiation treat-
ment of the prostate bed. To our knowledge, no specific guideline for
postoperative IGRT is available, however the authors refer to ESTRO-
ACROP guideline on IGRT for localized prostate cancer [21] for
further guidance. Variations in rectum and bladder filling have greater
impact on prostate bed treatment compared to primary radiotherapy of
the prostate. Therefore, a protocol to consistently maintain the rectum
empty and a comfortably full bladder is recommended.
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a)
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Fig. 6. Superior Border. a. Cranially, CT-based delineation of the CTV superiorly on axial view; b. CT-based delineation of the CTV on sagittal view. c. MRI-based
delineation of the CTV on sagittal view. Abbreviation: CT = computed tomography; MRI = magnetic resonance image. Abbreviation: CT = computed tomography; CTV

= clinical target volumes; MRI = magnetic resonance imaging.
Endorectal balloons

Endorectal balloons have been used to stabilize the internal anatomy
of the rectum, decreasing inter- and intra-treatment target motion for
prostate cancer treatment [22-25]. The group does not recommend the
routine use of rectal balloons in the postoperative radiation treatment of
the prostate bed.

Rectal spacers

The use of a biodegradable substance in the anterior perirectal fatty
space allows displacing the prostate away from the rectal wall reducing
the rectal volume exposed to high level doses [26,27]. Data is limited on
the use of rectal spacers for postoperative radiation treatment of the
prostate bed; therefore, the group does not recommend the use of rectal
spacers in this setting.

Discussion

Postoperative radiotherapy is the only potentially curative treatment
after radical prostatectomy failure or as a measure to prevent tumour
recurrence. Prostate bed irradiation is associated with improved long-
term oncologic outcomes compared with observation and overall has a
favorable therapeutic ratio [1,2,28,29]. An accurate and precise delin-
eation of the radiotherapy target volume is of particular importance to
provide reproducible and reliable reporting, maximize oncological
outcomes and minimize treatment-related toxicity. Variation in contour
delineation among radiation oncologists is common and can affect the
resulting treatment delivery and patient outcomes [9,30-32]. Several
studies have shown that the use of guidelines and contouring atlases can
improve inter-observer variability of both the target volume and OAR
with additional evidence that these improvements in contour delinea-
tion can improve predicted tumour control and normal tissue compli-
cation probability [31-34].

Although other consensus guidelines are available in literature, our
consensus guidelines provided a few distinct recommendations as shown
in Supplementary Table S1. We have attempted to refine some of the
previous recommendations and optimize the therapeutic ratio by
reducing the unnecessary irradiation of normal tissues. Several ad-
vancements in image guidance and radiotherapy delivery have been
seen in the last decades, therefore current recommendations are inten-
ded to adapt to these improvements. One of the main innovations of this
work is the recommendation of postoperative MRI for better soft tissue
outlining as well as to make sure there is no residual macroscopic
recurrence [18,35]. The use of MRI possibly increases observer agree-
ment and decreases unnecessary dose to the organs at risk in the post-

operative setting [16]. Comparable to what is observed with prostate
CTV delineation, there is a reduction of the overall post-operative CTV
on planning MRI compared with CT. Especially the inferior border can
be more clearly visualized on T2-weighted MRI sequences, leading to a
shift of the CTV in caudal direction. Additionally, the anterior rectal wall
is more clearly marked on MRI, resulting in minimal discrepancies be-
tween observers compared with CT-only delineation. A central review of
a phase 3 trial for salvage radiotherapy using CT-based delineation
showed that limited adherence to treatment protocol recommendations
(e.g., overlap of the CTV with rectal wall), was associated with a higher
risk of toxicity and a trend toward worse biochemical control [9]. When
MRI is used to aid CT-based CTV contouring, however, it is important to
ensure an appropriate image fusion which often can be challenging due
to differences in bladder and rectum volumes between the imaging
modalities. It is important to consider and mitigate variations in bladder
and rectum filling between CT and MR imaging, and to reproduce
treatment conditions. Prior to the delineation of the prostate bed both
image sets should be aligned. This alignment can be initially set on bony
structures, for example closure of the pubic bones, but subsequently
adjusted at the level of the external urethral sphincter.

Regarding the anatomical landmarks, previous guidelines [3,5]
recommend that the anterior border of the CTV should extend superiorly
to the top of symphysis pubis, consequently covering an important
portion of the normal bladder. In the absence of radiologic evidence of
macroscopic disease, the normal bladder at the level of the top of
symphysis pubis is unlikely to harbor microscopic disease and therefore
should not be considered part of the prostate bed CTV. This work,
therefore, recommends that the prostate bed CTV should extend up to
half or two-thirds of the symphysis pubis on sagittal view (Fig. 3c).
Anatomical patterns of progression in the prostatic fossa on MRI and PET
imaging have shown that recurrences at the cranial aspect of the pos-
terior edge of the pubic bone are rare [36,37]. Two recent 68 Ga-PSMA
datasets [38,39] lead to similar insights for developing new contouring
guidelines. Together, more than 250 patients with local recurrences on
the 68 Ga-PSMA PET/CTs after prostatectomy showed the importance of
including the antero-lateral angles of the rectum, including more than 5
mm below the VUA; and the possibility of excluding the CTV at the
cranial aspect of the posterior edge of the pubic bone. However, it is
important to note that some recurrences at the anterior portion of the
CTV may not be well visualized in the 68 Ga-PSMA PET/CT due to the
urinary activity in the bladder.

Yet, postoperative variations of the supero-inferior positioning of the
VUA exist, and radiation oncologists must use their best judgment for
the adequate coverage of the VUA, which is a common site of prostate
bed recurrences [40,41]. In addition, patterns of recurrence on PET scan
have shown that the anterolateral angles of the rectum is a common site
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of disease, therefore we concur with the Groupe Francophone de Radi-
othérapie Urologique (GFRU) [42] recommendation on extending the
posterior border of the contour to include this area.

Considering the anterior margin of the CTV cranially, we recommend
that the CTV should be contoured up to the outer margin of the bladder
wall as, by definition, intravesical tissue is not at risk for recurrence due
to micro-metastatic disease. However, it is important to note that the
postero-superior part of the CTV has greater motion, and a larger antero-
posterior PTV expansion of the upper prostate bed has been previously
suggested [43].Therefore, daily IGRT and consistent reproducibility of
bladder and rectum volumes should be ensured to safely reduce the
anterior coverage of the CTV more cranially.

This is the first guideline for postoperative RT to use a qualitative
analysis through heatmaps which provided a visual assessment of
controversial regions of contouring. It is important to mention that these
guidelines were developed in the setting of adjuvant or early salvage
radiotherapy without the evidence of local disease on mpMRI, PET-CT or
PET-MRI. The delineation of target volumes in the setting of visible
disease is the subject of a separate work by the same ESTRO-ACROP
team. These guidelines were developed in the context of convention-
ally fractionated treatment, and recommendations on alternate frac-
tionation schedules (e.g., moderate, or extreme hypofractionation) are
beyond the scope of this work. We believe our recommendations would
still be applicable irrespective of the fractionation regime.

Future research should focus on the validation of the reproducibility
of these recommendations and on its potential impact for treatment
planning and clinical outcomes. Moreover, these recommendations
could be an opportunity for the development and deployment of
knowledge-based planning and artificial intelligence contouring
solutions.

Conclusion

This work showed variability in prostate bed delineation in a group
formed by radiation oncologists and a radiologist, all with expertise in
prostate cancer. A single contemporary ESTRO-ACROP consensus
guideline was developed to address areas of dissonance, promote stan-
dardization, improve previous recommendations, and increase consis-
tency in prostate bed delineation, independent of the indication.

Disclaimer

ESTRO cannot endorse all statements or opinions made on the
guidelines. Regardless of the vast professional knowledge and scientific
expertise in the field of radiation oncology that ESTRO possesses, the
Society cannot inspect all information to determine the truthfulness,
accuracy, reliability, completeness or relevancy thereof. Under no cir-
cumstances will ESTRO be held liable for any decision taken or acted
upon as a result of reliance on the content of the guidelines.

The component information of the guidelines is not intended or
implied to be a substitute for professional medical advice or medical
care. The advice of a medical professional should always be sought prior
to commencing any form of medical treatment. To this end, all
component information contained within the guidelines is done so for
solely educational and scientific purposes. ESTRO and all of its staff,
agents and members disclaim any and all warranties and representations
with regards to the information contained on the guidelines. This in-
cludes any implied warranties and conditions that may be derived from
the aforementioned guidelines.
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