
Radiotherapy and Oncology 176 (2022) 199–207
Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal .com
Original Article
Recommendations for radiation therapy in oligometastatic prostate
cancer: An ESTRO-ACROP Delphi consensus
https://doi.org/10.1016/j.radonc.2022.10.005
0167-8140/� 2022 The Author(s). Published by Elsevier B.V.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

⇑ Corresponding author at: Department of Radiation Oncology, Oncology Institute of Southern Switzerland, EOC, Bellinzona, Switzerland Via Ospedale, CH-6500 Be
Switzerland.

E-mail address: Thomas.Zilli@eoc.ch (T. Zilli).
Thomas Zilli a,b,c,⇑, Vérane Achard b,c, Alan Dal Pra d, Nina Schmidt-Hegemann e,
Barbara Alicja Jereczek-Fossa f,g, Andrea Lancia h, Gianluca Ingrosso i, Filippo Alongi j,k, Shafak Aluwini l,
Stefano Arcangeli m, Pierre Blanchard n,o, Antonio Conde Moreno p, Felipe Couñago q,r,s, Gilles Créhange t,
Piet Dirix u, Alfonso Gomez Iturriaga v, Matthias Guckenberger w, David Pasquier x,y, Paul Sargos z,
Marta Scorsetti aa, Stéphane Supiot ab, Alison C. Tree ac, Almudena Zapatero ad, Jennifer Le Guevelou b,c,
Piet Ost ae,af, Claus Belka e

aDepartment of Radiation Oncology, Oncology Institute of Southern Switzerland, EOC, Bellinzona, Switzerland; bDepartment of Radiation Oncology, Geneva University Hospital,
Geneva, Switzerland; c Faculty of Medicine, Geneva University, Geneva, Switzerland; dDepartment of Radiation Oncology, University of Miami Miller School of Medicine, Miami, FL,
United States; eDepartment of Radiation Oncology, LMU University Hospital Munich, Munich, Germany; fDepartment of Oncology and Hemato-oncology, University of Milan, Milan;
gDivision of Radiotherapy, IEO European Institute of Oncology, IRCCS, Milan; hDepartment of Radiation Oncology, Policlinico San Matteo Pavia Fondazione IRCCS, Pavia, Italy;
iDepartment of Radiation Oncology, Department of Medicine and Surgery, University of Perugia, Perugia; jAdvanced Radiation Oncology Department, IRCCS Sacro Cuore Don Calabria
Hospital, Cancer Care Center, Negrar di Valpolicella; kUniversity of Brescia, Brescia, Italy; lDepartment of Radiation Oncology, University Medical Center Groningen, Groningen, the
Netherlands; mDepartment of Radiation Oncology, School of Medicine and Surgery, University of Milan Bicocca, Milan, Italy; nUniversité Paris Saclay, Villejuif, France; o Inserm U1018
Oncostat, Department of Radiation Oncology, Gustave Roussy, Villejuif, France; pRadiation Oncology Department, Hospital Universitario y Politécnico La Fe, Valencia, CEU Cardenal
Herrera University, Castellón; qDepartment of Radiation Oncology, Hospital Universitario Quirónsalud Madrid; rDepartment of Radiation Oncology, Hospital La Luz, Madrid, Spain;
sMedicine Department, School of Biomedical Sciences, Universidad Europea, Villaviciosa de Odón, Madrid, Spain; tDepartment of Radiation Oncology, Institut Curie, Paris, France;
uDepartment of Radiation-Oncology, Iridium Network, Antwerp, Belgium; vBiocruces Health Research Institute, Cruces University Hospital, Basque Country University (UPV/EHU),
Barakaldo, Bizkaia, Spain; wDepartment of Radiation Oncology, University Hospital Zürich, University of Zürich, Zürich, Switzerland; xAcademic Department of Radiation Oncology,
Centre Oscar Lambret; yCRIStAL UMR CNRS 9189, Lille University, Lille; zDepartment of Radiotherapy, Institut Bergonié, Bordeaux, France; aaRadiotherapy and Radiosurgery
Department, IRCCS Humanitas Research Hospital, Via Manzoni 56, Rozzano, 20089 Milan, Italy; abDepartment of Radiation Oncology, Institut de Cancérologie de l’Ouest René
Gauducheau, Saint-Herblain, France; acDepartment of Radiotherapy, Royal Marsden NHS Foundation Trust and Institute of Cancer Research, London, United Kingdom; adDepartment
of Radiation Oncology, Health Research Institute, University Hospital La Princesa, Madrid, Spain; aeDepartment of Human Structure and Repair, Ghent University, Ghent, Belgium;
afDepartment of Radiation Oncology, Iridium Network, GZA ziekenhuizen, Wilrijk, Belgium

a r t i c l e i n f o
Article history:
Received 3 October 2022
Accepted 7 October 2022
Available online 10 October 2022

Keywords:
Prostate cancer
Radiotherapy
SBRT
Elective nodal radiotherapy
Oligometastases
ESTRO-ACROP
a b s t r a c t

Background and purpose: Oligometastatic prostate cancer is a new and emerging treatment field with
only few prospective randomized studies published so far. Despite the lack of strong level I evidence,
metastasis-directed therapies (MDT) are widely used in clinical practice, mainly based on retrospective
and small phase 2 studies and with a large difference across centers. Pending results of ongoing prospec-
tive randomized trials, there is a clear need for more consistent treatment indications and radiotherapy
practices.
Material and methods: A European Society for Radiotherapy and Oncology (ESTRO) Guidelines Committee
consisting of radiation oncologists’ experts in prostate cancer was asked to answer a dedicated question-
naire, including 41 questions on the main controversial issues with regard to oligometastatic prostate
cancer.
Results: The panel achieved consensus on patient selection and routine use of prostate-specific mem-
brane antigen positron emission tomography (PSMA PET) imaging as preferred staging and restaging
imaging. MDT strategies are recommended in the de novo oligometastatic, oligorecurrent and oligopro-
gressive disease setting for nodal, bone and visceral metastases. Radiation therapy doses, volumes and
techniques were discussed and commented.
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ESTRO-ACROP oligometastatic PCa
Conclusion: These recommendations have the purpose of providing standardization and consensus to
optimize the radiotherapy treatment of oligometastatic prostate cancer until mature results of random-
ized trials are available.
� 2022 The Author(s). Published by Elsevier B.V. Radiotherapy and Oncology 176 (2022) 199–207 This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
The widespread use of next-generation imaging for staging and
restaging of prostate cancer has been associated with an increasing
number of patients diagnosed with oligometastatic disease [1–3].
Systemic therapies including androgen deprivation therapy (ADT)
with or without androgen receptor pathway inhibitors (ARPI)
remain the standard treatment for these patients [4–8]. Due to
the limited metastatic burden and often favorable outcomes,
metastasis-directed therapies (MDT) have been investigated in ret-
rospective studies and prospective trials as a therapeutic alterna-
tive to improve progression-free survival or postpone the use of
systemic therapies [6,7], both in the hormone-sensitive and
castration-resistant settings [9–11].

Radiotherapy (RT) modalities have been increasingly imple-
mented in the clinical practice as MDT strategies for treatment
intensification of oligometastatic prostate cancer patients. Differ-
ent MDRT (metastasis-directed radiotherapy) strategies including
whole pelvis elective nodal irradiation (WPRT) and stereotactic
body radiotherapy (SBRT) with or without systemic therapy have
been tested, with nevertheless a large variability in terms of doses,
volumes, and treatment planning optimization [12].

As MDT strategies have been increasingly offered in clinical
practice even in the absence of level I evidence, there is a need
to improve consistency and harmonize treatment indications and
radiotherapy practices. The aim of these European Society for
Radiotherapy and Oncology (ESTRO) Guidelines Committee recom-
mendations is to provide consensus and standardization on speci-
fic items of interest for the Radiation Oncology community for the
treatment of oligometastatic prostate cancer patients, including
radiotherapy doses, volumes, and techniques as well as treatment
indications and combination with systemic therapies.
Materials and methods

Between October and December 2020, a panel of nine radiation
oncology experts on prostate cancer developed a dedicated ques-
tionnaire including 41 questions addressing the main controversial
questions on the management of oligometastatic prostate cancer
(Suppl. Table 1). The questionnaire was divided in four major sec-
tions as follows:

A. Patient and disease characteristics (8 questions) [3],
B. Synchronous de novo oligometastatic hormone-sensitive

prostate cancer (7 questions),
C. Metachronous oligometastatic (oligorecurrent) hormone-

sensitive prostate cancer (6 questions),
D. Oligoprogressive castration-resistant prostate cancer (3

questions),
E. Target volumes and dosimetric considerations (17

questions).

There were 37 multiple-choice, mutually exclusive questions,
and 4 open questions. Between December 2020 and March 2021,
the questionnaire was electronically submitted to 25 European
radiation oncology experts in three rounds using the Google Forms
platform in accordance with the Delphi methodology (Fig. 1). Nine-
teen participants were male, and six were female. All panelists
worked in an academic setting.

An anonymized summary of the individual answers was sent to
all participants before the next round. Based on participants’ feed-
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back, some questions were slightly modified in the second and
third rounds. Consensus was defined as an agreement of more than
80% among participants, and questions achieving consensus were
excluded for the next round. Sixty to 80% rates were considered
as agreement. The study was approved by the ESTRO Guidelines
Committee, and the final version was approved by all the authors.
This study did not require ethical committee approval as no patient
data were involved.

Results

Among the 27 contacted experts including the 9 radiation
oncologists involved in the development of the questionnaire, 25
participated in the study completing in all cases all the three
rounds of the Delphi consensus. In the end of the 3rd round, con-
sensus was reached in 11 out of 41 questions (27%), with 2 ques-
tions reaching consensus during the first round. In the second
and third rounds consensus was reached in 4 and 5 questions,
respectively. Evolution of the agreement is illustrated on Fig. 1,
while the major findings are summarized on Table 1.
Patient and disease characteristics

In the first round, 88% of experts agreed that age should not be
considered an exclusion criterion for selecting patients for MDRT
strategies. Consensus (84%) was also reached to recommend con-
firmatory biopsies to suspicious lesions before MDRT only in
selected cases. In the second round, consensus (88%) was obtained
to recommend MDT for patients with de novo oligometastatic,
oligorecurrent, and oligoprogressive prostate cancer, while 12% of
the experts recommended MDT only for de novo oligometastatic
and oligorecurrent patients (after the first round, the correspond-
ing figures were 68% and 20%, respectively, while 12% of the
experts recommended MDT for oligorecurrent disease only). After
the third round, 80% of the experts agreed to recommend MDRT
for a maximum of 5 lesions (80%), while 12% of the panelists rec-
ommended no upper limit if MDRT can be safely delivered. A
88% consensus was reached to treat oligometastatic patients with
lymph nodes, bone and visceral metastases but only for selected
cases. Prostate-specific membrane antigen positron emission
tomography (PSMA PET) imaging was recommended by 88% of
the experts as the preferred staging modality to select patients
for MDRT strategies. On the other hand, no consensus was reached
for life expectancy, not considered a criterion to avoid MDT for 72%
of the experts, while 20% recommend MDT only for patients with a
life expectancy of at least 5 years. Similarly, no consensus was
reached regarding patient selection on the basis of PSA level, PSA
doubling time nor Gleason score.
Synchronous de novo oligometastatic hormone-sensitive prostate
cancer

No consensus was reached during the first round. During the
second round, consensus was reached only on the use of PSMA
PET imaging as confirmatory imaging in oligometastatic de novo
prostate cancer patients initially staged with standard imaging
(84% agreement). Most panelists (76%) considered complete erad-
ication of all visible disease burden for patients with pelvic and
extrapelvic lymph nodes including bone metastases. Although con-
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Fig. 1. Study flow diagram of the 3 rounds of the Delphi consensus.

T. Zilli, Vérane Achard, A. Dal Pra et al. Radiotherapy and Oncology 176 (2022) 199–207
sensus was not reached, 76% of the experts agreed that systemic
therapies and treatment of the primary tumor with or without
inclusion of pelvic lymph nodes and all metastatic sites is the pre-
ferred treatment option for these patients, while systemic therapy
and treatment of the primary alone was recommended by 24% of
the panelists. When treating the primary with local radiotherapy,
experts were divided in recommending as systemic treatment
ADT (52%) or ADT with ARPI (40%). The same figures were 64%
and 36% for ADT and ADT + ARPI, respectively, when the primary
was treated together with the metastatic sites. In this situation,
the recommended duration of androgen suppression was between
18 and 36 months for 76% of the panelists, while only a minority
recommended a lifelong systemic therapy. Overall survival,
progression-free survival, and impact on quality of life and patient
reported outcomes were rated as the most important endpoints in
this setting (Fig. 2).
Metachronous oligometastatic (oligorecurrent) hormone-sensitive
prostate cancer

Consensus was reached after the second round only for the use
of PSMA PET as the preferred imaging modality to confirm meta-
chronous oligorecurrent prostate cancer (96% agreement). While
the time interval between the primary treatment and the oligore-
currence was not considered a criterion to recommend MDRT for
68% of the panelists, experts were divided in recommending MDRT
alone of all metastatic sites (36%) versus systemic therapy and
MDRT of all sites (60%) as best treatment options for these patients
201
(1 expert uncertain). Short course (�6 months) standard ADT using
luteinizing hormone-releasing hormone (LH-RH) agonist/antago-
nists was the preferred systemic therapy option for 60% of the
experts. As for patients with de novo oligometastatic prostate can-
cer, the most important endpoints to consider were overall sur-
vival, progression-free survival and impact on quality of life and
patient reported outcomes (Fig. 2).
Oligoprogressive castration-resistant prostate cancer

Agreement on use of PSMA PET as confirmatory imaging to rec-
ommendMDRT for oligoprogressive patients increased from 40% in
the first round to 60% in the second round and finally to 80% in the
3rd round. In the third round, MDRT of all lesions without switch of
systemic therapy reached consensus (84% agreement), while 16%
recommended use of MDRT only in the context of clinical trials.
The most important endpoints to consider for MDRT strategies
were overall survival, progression-free survival, quality of life
and patient-reported outcomes. Ability to stay on the same sys-
temic treatment was another endpoint of MDRT for many experts
(Fig. 2).
Target volumes and dosimetric considerations

For the treatment of bone disease, 68% of the panelists agreed to
treat bone lesions when the PET uptake is associated with the pres-
ence of a radiologically visible lesion. For spinal lesions, consensus
was reached to treat the visible lesion (gross tumor volume, GTV)



Table 1
Consensus recommendations for treatment of oligometastatic prostate cancer.

Response Agreement level

Patient and disease characteristics
1. Is age a criterion for the indication of MDRT? No Consensus Round 1:

88%
2. Is life expectancy a criterion for the indication of MDRT? No Agreement

Round 1: 60%; round
2: 72%; round 3: 72%

3. Is the number of metastases a criterion for the indication of MDRT? Yes, maximum 5 Agreement Round 1:
68%; round 2: 80%;
round 3: 80%

4. For which site of metastatic involvement do you recommend
MDRT?

For nodes, bone and visceral, but only for selected patients Consensus Round 1:
56%; round 2: 76%;
round 3: 88%

5. For which presentation setting (de novo, oligorecurrent,
oligoprogressive) do you recommend MDRT?

For de novo, oligorecurrent and oligoprogressive Consensus Round 1:
68%; round 2: 88%

7. Which imaging modalities do you recommend to select
candidates for MDRT?

PSMA PET imaging Consensus Round 1:
64%; round 2: 80%;
round 3: 88%

8. Do you recommend a confirmatory biopsy to suspicious lesions
for MDRT?

Only for selected cases Consensus Round 1:
84%

Synchronous de novo oligometastatic castration-sensitive PCa
9. For patients with untreated primary with de novo

oligometastatic PCa on conventional imaging, which
confirmatory imaging do you recommend?

PSMA PET imaging Consensus Round 1:
60%; round 2: 84%

10. For patients with untreated primary with de novo oligometastatic
PCa, which type of treatment do you recommend?

Systemic therapy and treatment of the prostate (±pelvic nodes) and
all metastatic lesions

Agreement Round 1:
68%; round 2: 76%;
round 3: 76%

13. For patients with untreated primary with de novo oligometastatic
PCa treated to primary and all metastatic lesions, which duration
of systemic therapy do you propose?

Long-course, 18–36 months Agreement Round 1:
72%; round 2: 72%;
round 3: 76%

14. For patients with untreated primary with de novo oligometastatic
PCa treated to the primary, for which SITES do you consider using
MDRT?

Pelvic and extra-pelvic nodal disease + bone lesions Agreement Round 1:
52%; round 2: 60%;
round 3: 76%

Metachronous oligometastatic (oligorecurrent) castration-sensitive PCa
16. For patients with rising PSA after radical treatment, which

imaging modalities do you recommend to confirm a diagnosis
of metachronous oligometastatic PCa?

PSMA PET imaging Consensus Round 1:
80%; round 2: 96%

17. For patients with oligorecurrent PCa, is the time interval between
the primary treatment and the oligorecurrence a criterion for the
indication of MDRT?

No Agreement Round 1:
46%; round 2: 64%;
round 3: 68%

19. For patients with oligorecurrent PCa, which type of systemic
treatment do you recommend?

LH-RH agonist/antagonists Agreement Round 1:
64%; round 2: 64%;
round 3: 76%

Oligoprogressive castration resistant PCa
22. For patients with rising PSA in a castration resistant phase, which

imaging modality do you recommend to confirm a diagnosis of
oligoprogressive PCa?

PSMA PET imaging Agreement Round 1:
40%; round 2: 60%;
round 3: 80%

23. For patients with oligoprogressive PCa (with no visceral
metastases), which treatment do you recommend?

MDRT of all lesions without switch of systemic therapy Consensus Round 1:
56%; round 2: 76%;
round 3: 84%

Target volume and dosimetric considerations
25. For bone lesions, when do you consider MDRT? There is an uptake on PET but must be associated with the presence

of a radiologically visible lesion
Agreement Round 1:
72%; round 2: 72%;
round 3: 68%

26. For vertebral bone lesions, when you consider a MDRT, do you
treat:

The lesion (GTV) and the vertebral body (CTV) Consensus Round 1:
60%; round 2: 76%;
round 3: 84%

28. For extraspinal bone lesions, when you consider a MDRT, do you
treat:

The lesion (GTV) and a 4–5 mm isotropic CTV Agreement Round 1:
32%; round 2: 44%;
round 3: 68%

30. If the dose is prescribed at the isodose, please specify at which
percentage (e.g. 80%)

80% Consensus Round 1:
72%; round 2: 87%

36. For ENRT, which treatment template do you recommend? NRG based with upper level at the aortic bifurcation (L4-5 interspace) Agreement Round 1:
36%; round 2: 68%;
round 3: 79%

38. For oligorecurrent PCa patients relapsing after a previous RP and
not previously irradiated on the PB, in which cases do you treat the
PB?

Only in presence of histological risk factors (pT3a, pT3b, pT4 and/or
R1)

Agreement Round 1:
36%; round 2: 56%;
round 3: 68%

ESTRO-ACROP oligometastatic PCa
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Table 1 (continued)

Response Agreement level

39. For oligorecurrent PCa patients relapsing after a previous
definitive irradiation of the prostate, in which cases do you
recommend additional investigations to rule out a local
relapse?

Only in selected cases if imaging is suspicious for local recurrence Consensus Round 1:
58%; round 2: 72%;
round 3: 88%

41. Which definition of biochemical failure do you use after MDRT
and concomitant ADT and a post-treatment normalized
testosterone?

Phoenix definition (nadir + 2 ng/ml) for de novo and oligorecurrent
with prostate (treated with primary definitive radiotherapy) and any
PSA rise above 0.20 ng/ml with a confirmatory rise at least 2 weeks
later for patients previously treated with RP

Agreement Round 1:
42%; round 2: 60%;
round 3: 76%

Abbreviations: MDRT, Metastasis-directed radiotherapy; PCa, prostate cancer; PSMA PET, Prostate-specific membrane antigen positron emission tomography; ENRT, Elective
nodal radiotherapy; PB, Prostate bed; RP, Radical prostatectomy; ADT, Androgen deprivation therapy.

Fig. 2. Importance of different endpoints for metastasis-directed radiotherapy (MDRT) in de novo oligometastatic, oligorecurrent and oligoprogressive castration-resistant
prostate cancer. Axis are in percentage. Color points correspond to the higher percentage of each category.
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and the entire vertebral body (clinical target volume, CTV) (84%
agreement), using mostly a simultaneous integrated boost tech-
nique (56% agreement). For extraspinal bone lesions, the majority
of the experts recommended to treat lesions with a variable CTV
margin (4–5 mm, 1–3 mm, non-isotropic margin based on anat-
omy for 68%, 16% and 12% of the panelists, respectively). Practices
differed with regards to dose prescription, as 60% of the panelists
voted for an homogeneous dose prescription on the planning target
volume (PTV), and 40% voted for a dose prescription to an isodose
line (80% isodose line recommended by the 87% of the 15 voting
experts). The most recommended fractionation for spinal lesions
SBRT was 35 Gy in 5 fractions (42%, n = 10), followed by 30 Gy
in 3 fractions (37.5%, n = 9), and use of simultaneous integrated
boost (SIB) in 3 or 5 fractions recommended by 33% of the experts
(n = 8) (Fig. 3). For the treatment of extra-spinal bone metastases, a
3-fraction SBRT schedule (i.e., 30 Gy in 3 fractions) was recom-
mended by 72% of the experts (n = 18).

For the treatment of pelvic nodal disease, elective nodal irradi-
ation (ENRT) with a boost on the suspicious lymph nodes was rec-
ommended as preferred option by 60% of the experts (n = 15). The
use of SBRT or ENRT based on the number of involved lymph nodes
was proposed by 28% of the experts. However, criteria for such
approach were divergent, including 33% of the panelists recom-
mending ENRT for patients with 1 single lesion and SBRT for
patients with 2–5 lymph nodes, and 33% proposing SBRT for 1–3
lesions and ENRT for 4–5 lymph nodes. For SBRT, a dose of 30 Gy
in 3 fractions was the preferred treatment schedule (64%, n = 16),
while 35 Gy in 5 fractions was proposed by 48% of the experts
(n = 12). For ENRT treatments, a dose of 45 Gy in 25 fractions with
a SIB technique to the positive lymph nodes (2.2–2.7 Gy per frac-
tion) was recommended by 60% of the experts. A dose of 50 Gy
in 25 fractions or doses of more than 50 Gy in 30 fractions were
proposed in the 24% and 20% of the cases, respectively. An agree-
ment was reached in the 3rd round on the use of the NRG template
with an upper level at the aortic bifurcation (L4-5 interspace) for
ENRT volumes delineation (79% agreement) [8].

Inclusion of the prostate bed in the ENRT volume in previously
not irradiated patients reached an agreement of 68% for patients
presenting high risk factors (pT3a/b-pT4 disease and/or R1). The
treatment of the prostate bed based on the evidence of local
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relapse on multiparametric magnetic resonance imaging (mpMRI)
or next-generation imaging was proposed by 20% of the experts.
Regarding the need to rule out intraprostatic local relapse in olig-
orecurrent patients already treated with definitive irradiation of
the prostate, a consensus was reached by 88% of the experts to rec-
ommend further investigations only for selected cases when imag-
ing is suspicious for a local recurrence. After pelvic salvage lymph-
node dissection, whole pelvic radiotherapy with or without con-
comitant ADT was proposed by 52% of the experts only in case of
persistent postoperative PSA. Observation was recommended by
16% of the experts, while SBRT with or without ADT was proposed
as salvage treatment option only in case of persistent PSA and vis-
ible target by 20% of the panelists.

After the third round, a 76% agreement was reached on the def-
inition of biochemical failure after MDRT and concomitant ADT in
the context of a post-treatment normalized testosterone level
(Phoenix definition, nadir + 2 ng/mL, for de novo and oligorecur-
rent patients with prostate in place and PSA > 0.2 ng/mL for
patients in the post-prostatectomy setting). Twenty percent of
the experts considered biochemical failure as any elevation above
the baseline PSA (pre-MDRT) followed by a confirmatory PSA level.
Discussion

Oligometastatic prostate cancer is an emerging clinical situa-
tion, with MDT strategies frequently proposed in the clinical rou-
tine despite the lack of strong clinical evidence [13].
Radiotherapy has played a major role from the beginning in MDT
strategies, with nevertheless huge variabilities across trials in
terms of radiation doses and volumes and combination with sys-
temic therapies [12,14]. Using the Delphi consensus methodology,
these ESTRO Guidelines Committee recommendations aim for
standardization and consensus on radiotherapy treatment of oligo-
metastatic prostate cancer patients providing useful insights for
the Radiation Oncology community while waiting for the results
of ongoing randomized clinical trials and prospective registries.

To date the definition of an oligometastatic disease relies
entirely on imaging. The effectiveness of MDT techniques is there-
fore strongly dependent on the ability of imaging modalities to



Fig. 3. Fractionation schedules for bone and nodal treatments (more than one schedule recommended by the 25 experts). Abbreviations: SBRT = stereotactic body radiation
therapy; ENRT = elective nodal radiation therapy; fx = fractions; SIB = simultaneous integrated boost.
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identify early metastases. In parallel with the widespread use of
next-generation imaging for prostate cancer (Suppl. Fig. 1), PSMA
PET was recommended homogeneously by panelists as the best
imaging modality to select candidates for MDRT in all oligometa-
static settings. PSMA PET has been demonstrated to provide supe-
rior accuracy for identifying bone and/or pelvic nodal lesions than
conventional CT and bone scanning in the initial staging [15] as
well as for the restaging of recurrent disease, improving the detec-
tion rate of metastases particularly at low PSA levels (33% for
PSA < 0.2 ng/mL and 45% for PSA between 0.2 and 0.5 ng/mL)
[16]. In patients with castration-resistant disease at high risk for
metastatic disease with no evidence of metastatic disease on con-
ventional imaging, PSMA imaging was able to identify in 44% of the
cases a PSMA-positive pelvic nodal disease and in 55% distant
metastases, including a 14% rate of patients harboring oligometa-
static disease [17]. Of note, although some differences have been
reported in performance of [68 Ga] versus [18F]-labelled PSMA
tracers [18], total consolidation of all PSMA-avid disease sites with
MDRT was associated with an improved outcome compared to
MDRT directed on lesions visualized on standard imaging only
[11].

As far as patient selection is concerned, according to the current
recommendations, all oligometastatic prostate cancer patients
could be considered for MDRT, regardless of their age (consensus),
life expectancy (agreement), and disease status (oligorecurrent,
oligoprogressive or de novo). While concerns have been raised
about prognosis of patients developing metastases shortly after
primary treatment, data are lacking on the role of a minimal
time-interval to recommend MDRT for metachronous oligometa-
static disease. Pending further evidence on patient and treatment
factors, time interval between the primary treatment and the olig-
orecurrence has not been recommended as a criterion in selecting
patients for MDRT. The panel agreed on 5 lesions detected on
PSMA-imaging as an upper limit to consider MDRT, as stated in
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previous ESTRO recommendations [19]. Given the paucity of data
on the role of MDT in patients with visceral metastases [20–22],
treatment of these patients with MDRT has not been contraindi-
cated by experts, but limited to selected cases based on clinical
judgement.

Lymph nodes represent the most frequent site of failure in pros-
tate cancer, with the majority of the patients relapsing in the pelvis
[23]. Disparities exist with regards to the management of nodal
oligorecurrence across panel experts, yet 60% of them recommend
use of ENRT with a boost to suspicious lymph nodes, including irra-
diation of the prostate bed in case of adverse pathological findings.
Comprehensive pelvic irradiation with ENRT is supported by surgi-
cal series data and analyses of patterns of relapse showing better
outcome results with template-based extended or super-
extended bilateral lymph node dissection compared to selective
nodal dissection [24,25]. The OLIGOPELVIS GETUG P07 trial
demonstrated a promising 46% biochemical relapse-free survival
rate at 3-years in oligorecurrent patients treated to the whole pel-
vis (54 Gy in 30 fractions) with boost to suspicious lymph nodes
(66 Gy in 30 fractions) combined with 6 months of ADT [26]. In
contrast to elective radiotherapy doses used in OLIGOPELVIS
GETUG P07 trial, the majority of the panel experts favored lower
ENRT doses (i.e., 45 Gy in 25 fractions) to possibly limit long-
term bowel toxicities. A 79% agreement was reached in recom-
mending the upper limit of the nodal target volume at the level
of the common iliac vessels as proposed by the latest NRG consen-
sus [27] to improve coverage of common sites of recurrence after
prostate radiotherapy [28]. Focal SBRT (30 Gy in 3 fractions or
35 Gy in 5 fractions) without concurrent systemic therapy is also
proposed by some experts as treatment strategy for delaying start
of palliative ADT [10,11,20]. Considering that patterns of relapse
remain nodal and oligometastatic for the majority of the patients
[29], the best treatment strategy to manage nodal oligorecurrence
remains undetermined [12]. Although the treatment strategy may
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be related to the nodal burden at recurrence [14], results of the
ongoing PEACE V – STORM phase II trial, randomizing pelvic nodal
oligorecurrent prostate cancer patients between SBRT vs ENRT in
combination with 6 months of ADT, will certainly help to establish
the best salvage treatment strategy for this population [30,31].
Likewise, radiotherapy may be beneficial for oligometastatic pros-
tate cancer in the para-aortic lymph nodes, and the use of focal
SBRT vs larger target volumes requires further investigation [32].

For vertebral bone metastases, while there are not sufficient
data to address the optimal radiotherapy dose for all clinical situ-
ations, improved local control rates have been documented when
biologically effective doses (BED) of more than 100 Gy (a/b ratio
of 3) are delivered [20]. Recommended schedules for spinal SBRT
included 35 Gy in 5 fractions, 30 Gy in 3 fractions or 27 Gy in 3
fractions, or with SIB, usually prescribed at the target volume
[33]. Extra-spinal SBRT schedules were less heterogeneous, and
the most prescribed schedules were 30 Gy in 3 fractions and
35 Gy in 5 fractions. With regards to target volumes, implementa-
tion of guidelines for spinal [34,35] and non-spinal SBRT [36] are
recommended also for oligometastatic prostate disease. For spinal
SBRT, integration of a clinical target volume encompassing the ver-
tebral body is recommended to avoid marginal failures [37,38].
Caution should be taken when recommending MDRT for bone
lesions with a PSMA uptake only and no radiological correlate on
CT scan as they often represent benign lesions [18,39,40]. Use of
confirmatory MRI imaging or biopsies can be considered in
selected cases.

The survival benefit observed with combination treatments in
patients with de novo hormone-sensitive metastatic prostate can-
cer has defined a new standard of care, even for patients with
low-volume disease [4–6,8]. On the other hand, for de novo oligo-
metastatic patients, the use of ablative SBRT to all metastatic sites
detected on next-generation imaging remains a very appealing
strategy even if the definite long-term benefits remain unknown
[41]. Despite the fact that level I evidence supports the treatment
of the primary only in patients with low-volumemetastatic disease
[42], a comprehensive treatment of all metastatic sites was recom-
mended by 76% of the experts, mostly in combination with ADT
and ARPI (40%). This compares favorably with the 61% of the
Advanced Prostate Cancer Consensus Conference (APCCC) 2022
consensus meeting panelists recommending a systemic therapy
plus local treatment of the primary and MDT in oligometastatic
synchronous prostate cancer patients with 1–3 bone lesions on
next-generation imaging (data unpublished). In contrast with cur-
rent guidelines [7], agreement was achieved to limit systemic
treatments for a total duration of 18–36 months when an ablative
treatment of all disease sites is performed, with addition of ARPI to
ADT considered an option by 36% of the panelists. Due to the
experimental character of this therapeutic approach, careful
patient selection and close follow-up remains mandatory with
enrollment of patients in clinical trials or prospective registries
highly encouraged. Interestingly, ongoing randomized trials like
GETUG AFU 26/PRESTO (NCT04115007) and STAMPEDE will help
define the role and impact of SBRT in this disease setting. In
patients with metachronous disease, the addition of a short-
course ADT to MDRT was recommended by 60% of the experts,
probably based on the potential progression-free survival benefit
observed in retrospective series [20]. Nevertheless, based on the
promising results of prospective trials [43,44], MDRT alone with-
out concomitant systemic therapy remains an option for 36% of
the experts. The results of the ongoing randomized phase III ADOPT
trial (NCT04302454) are awaited to better define the role of addi-
tion of ADT to MDRT in this disease setting [45]. For oligoprogres-
sive disease, consensus has been reached in proposing MDRT as
treatment modality to prolong the efficacy of ongoing systemic
treatments and delay the use of next-line therapies. Nevertheless,
205
data remain scarce and mainly based on retrospective series
[46,47].

In conclusion, in the rapidly evolving field of oligometastatic
prostate cancer, MDRT plays a central therapeutic role, from the
de novo disease to the oligorecurrent and castration-resistant set-
tings. These ESTRO Guidelines Committee recommendations pro-
vide the radiation oncology community with a useful reference
in an attempt to establish standardization and consensus on the
best radiotherapy strategies for oligometastatic prostate cancer.
Although consensus has been reached on some topics, many open
questions remain unanswered and enrollment of patients in clini-
cal trials to create level I evidence is highly encouraged. Ongoing
studies will hopefully help improve treatment outcomes for these
patients in the coming years.
Disclaimer

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

The component information of the guidelines is not intended or
implied to be a substitute for professional medical advice or med-
ical 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 includes any implied warranties and condi-
tions that may be derived from the aforementioned guidelines.
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