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ABSTRACT

Background: Radiotherapy is an emerging treatment strategy for nodal oligorecurrent prostate cancer
(PCa) patients. However, large heterogeneities exist in the RT regimens used, with series reporting the
use of elective nodal radiotherapy (ENRT) strategies and others the delivery of focal treatments to the
relapsing nodes with Stereotactic Body Radiotherapy (SBRT). In this systematic review of the literature
we compared the oncological outcomes and toxicity of the different RT regimens for nodal oligorecur-
rent PCa patients, with the aim of defining the optimal RT target volume in this setting.
Methods: We performed a systemic search on the Pubmed database to identify articles reporting on
the use of ENRT or SBRT for oligometastatic PCa with nodal recurrence.
Results: Twenty-two articles were analyzed, including four prospective phase II trials (3 with SBRT and
1 with ENRT). Focal SBRT, delivered with an involved node, involved site, and involved field modality,
was the most commonly used strategy with 2-year progression-free survival (PFS) rates ranging from
16 to 58% and a very low toxicity profile. Improved PFS rates were observed with ENRT strategies
(52–80% at 3 years) compared to focal SBRT, despite a slightly higher toxicity rate. One ongoing
randomized phase II trial is comparing both modalities in patients with nodal oligorecurrent PCa.
Conclusions: With a large variability in patterns of practice, the optimal RT strategy remains to be
determined in the setting of nodal oligorecurrent PCa. Ongoing randomized trials and advances in
translational research will help to shed light on the best management for these patients.
.
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Introduction

After curative treatment of localized prostate cancer (PCa),
up to 50% of the patients with high-risk disease can experi-
ence a biochemical relapse [1]. Restaging by modern meta-
bolic imaging modalities allows visualization of clinical
relapse at very low prostate specific antigen (PSA) levels,
with the majority of the patients harboring an oligorecurrent
disease, defined as up to 3 or 5 lesions, mainly located in
the pelvis [2–4].

Systemic therapy with androgen deprivation therapy
(ADT) remains the cornerstone treatment of metastatic PCa
patients relapsing after a definitive treatment of the primary
[5]. However, considering the better overall prognosis of
patients with nodal oligorecurrence compared to those with
bone and/or visceral metastases [6,7], radical salvage treat-
ments including salvage lymph node dissection (sLND) or

radiotherapy (RT) have been proposed and implemented to
delay the use of palliative ADT or even cure these patients
[8–10]. Restaging imaging is therefore crucial to differentiate
these patients in order to adapt the therapeutic strategy.

The optimal imaging modality for restaging is not well
defined. The version 4.2019 of the National Comprehensive
Cancer Network (NCCN) guidelines questions the utility of
conventional imaging (bone scan or computed tomography)
for men with early PSA recurrence after radical prostatec-
tomy (RP) [11]. Multiparametric magnetic resonance imaging
(MRI), positron emission tomography/computed tomography
(PET-CT) or PET-MRI with choline and/or fluciclovine tracers
can be proposed as preferred imaging modalities in this set-
ting, while use of 68Ga prostate specific membrane antigen
(PSMA) is restricted to clinical trials or registries. On the con-
trary, in the 2019 update of the European Association of
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Urology (EAU) guidelines, PSMA PET-CT is recommended as
the preferred restaging modality for PSA recurrences after RP
> 0.2 ng/ml if the results will influence subsequent treatment
decisions [5]. However, despite the emerging role of PSMA
PET-CT as standard restaging modality compared to other
tracers [12], with promising detection rates even for low PSA
values [13] and a potential treatment change in up to 60%
of the cases [14], its sensitivity in detecting the nodal disease
in sLND series remains limited to a 60% rate [15–17].

In analogy with the open issues existing on the best
restaging imaging modality and the inherent limitations of
each technique, the optimal RT regimen for nodal oligorecur-
rent PCa patients is also not yet defined, with large treat-
ment variability between centers and no consensus on
volumes, doses and techniques [18,19]. Salvage RT for nodal
recurrences can be delivered either by covering prophylactic-
ally the bilateral pelvic drainage regions (elective nodal
radiotherapy, ENRT) or by treating focally the nodal relapse
using Stereotactic Body Radiotherapy (SBRT) with three dif-
ferent strategies (involved-node, involved-site, and involved-
field) (Table 1; Figure 1).

The aim of this systematic review is to present the ration-
ale and the results of the different RT strategies for nodal
recurrence treatment and then to compare them in an effort
to improve the management of nodal oligorecurrent hor-
mone-sensitive PCa by defining the optimal target volume of
salvage RT treatments.

Material and methods

A systematic review of the literature was conducted on the
Pubmed database according to the Preferred Reporting
Items for Systematic Review and Meta-analysis (PRISMA)
guidelines [35]. The following keywords were entered to
identify articles: (“prostate” OR “prostate cancer”) AND
(“oligometastases” OR “oligometastatic” OR “oligorecurrent”
OR “node recurrences” OR “node recurrence” OR “nodal
recurrences” OR “nodal recurrence) AND (“radiotherapy” OR
“radiation” OR “irradiation”) AND (“node” OR “nodal” OR
“nodes” OR “lesions” OR “lesion”) AND (“stereotactic” OR
“elective” OR “pelvis” or “pelvic” or “guided”). 151 articles
published before May 17th, 2020 were identified and
screened. 111 were excluded because being irrelevant,
reviews, case reports, not written in English, comments or
editorials, or articles using the same dataset of other articles.
We then excluded papers on focal treatment with retrospect-
ive analysis and papers with both focal and elective treat-
ment with no clear distinction. At the end, 22 articles were
included in the present review. The PRISMA flowchart is pre-
sented in Figure 2.

Results

Focal treatment

Rationale
The number of publications of metastasis-directed therapy
(MDT) in the field of bone or nodes recurrent PCa is rapidly

increasing in step with growth in publications regarding
68Ga-PSMA PET-CT [36]. The majorities of these series are
retrospective, based on single institution experiences and a
small number of patients, and converge toward the feasibil-
ity of a single course or repeated SBRT treatments. Excellent
local control (LC) rates and very low acute and late toxicity
events have been reported. Questionable oncological primary
endpoints like ADT- or progression-free survivals (PFS) have
been used in these studies, with no overall survival (OS)
benefit demonstrated yet. However, by postponing ADT and
the potential adverse effects of androgen ablation [37], MDT
strategies can potentially be used to preserve or improve the
overall quality of life (QoL) in this category of patients, even
if this goal remains hypothetical so far. It is also worth men-
tioning that this therapeutic strategy would not generate
additional expenses to the health care system. Based on a
recent cost-utility study using a Markov-model, MDT seems
to be potentially cost-effective in the treatment of oligore-
current PCa patients compared to immediate or delayed
ADT [38].

ADT-free survival and PFS after focal MDT
Several retrospective studies have evaluated the role of MDT
for nodal oligorecurrent PCa patients [27,39–47], with some
of them reporting ADT-free survival rates [39,42–45] ranging
between 15.6months [45] and 44months [42].

Prospective non-randomized SBRT data are limited
[23–26,28,48]. Amongst them the Australian POPSTAR trial
notably reported in 22 castration sensitive patients restaged
with NaF PSMA and treated with a 20Gy single dose SBRT a
promising 2-year ADT-free survival rate of 48% [23] while
others studies [25,48] reported results of repeated SBRT ses-
sions (the so called ‘Pokemet strategy’ [36]).

Only two randomized phase II trials evaluated prospect-
ively the role of MDT compared to observation in the PCa
oligorecurrent setting [20,22] (Table 2). In the Belgian
Surveillance or metastasis-directed Therapy for
OligoMetastatic Prostate cancer recurrence (STOMP) trial [22],
the median ADT-free survival rate improved from 13months
in the observation group to 21months in the MDT arm (sur-
gery or SBRT) (HR 0.60, 80% CI, 0.40 to 0.90). Similarly, bio-
chemical relapse-free survival was also improved with MDT
(HR 0.52, 80% CI, 0.36 to 0.76). MDT was well tolerated, with
no severe treatment-related toxicity and no detrimental
impact on health-related QoL. In the Baltimore Observation
versus stereotactic ablative Radiation for OLigometastatic
prostate CancEr (ORIOLE) trial [20], there was a clear PFS
benefit from ablative treatment of all PSMA avid lesions com-
pared to the surveillance arm (Hazard Ratio 0.3, 95%
Confidence Interval, 0.11 to 0.81).

Finally, a randomized phase 2 open-label trial has com-
pared standard of care palliative treatment with or without
ablative SBRT in oligometastatic patients of different origin.
This study showed an OS benefit by adding SBRT to systemic
treatment. However, PCa patients represented only the 21%
of the experimental, limiting reliable conclusions concerning
the role of ablative SBRT in this subgroup of patients [50].
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Treatment volumes and RT techniques
Involved node SBRT. Volumes. The treatment volume
includes the single node (gross tumor volume, GTV) as
defined on restaging imaging and a planning target volume

(PTV) isotropic margin of 1 to 8mm depending on the IGRT
technique used, bypassing the delineation of the clinical tar-
get volume (CTV).

Involved node
SBRT

Involved site 
SBRT

Involved field
RT

Elec�ve nodal
RT (ENRT)

Super-extended
ENRT

Figure 1. Color wash representation (95% of the prescribed dose) of the different radiotherapy treatment strategies for nodal oligorecurrent prostate cancer
patients. Involved node SBRT, 30 Gy in 3 fractions; Involved site SBRT, 24 Gy in 3 fractions with a simultaneous integrated boost (SIB) at 30 Gy; Involved field RT,
50.4 Gy in 28 fractions; ENRT, 45 Gy in 25 fractions with SIB of 65 Gy on PET-positive nodes; Super-extended ENRT: 45 Gy in 25 fractions with SIB of 65 Gy on PET-
positive node.

Records iden�fied through database 
searching
(n= 151)

Records screened
(n= 151)

Records excluded
(n=111)

Not English wri�en ar�cles, reviews, case 
reports, comments, editorials, Same data set, 
out of scope 

Studies included in the systema�c review
(n= 22)

Full-text ar�cles excluded
(n=18)

Retrospec�ve SBRT data (n=14)
Mix of SBRT and normofrac�onated EBRT (n=4)

Full-text ar�cles assessed for eligibility
(n= 40)

Elec�ve treatment
(n=6)

OLIGOPELVIS trial (n=2, Table 1 and 2) 
Retrospec�ve data (n=4, Table 1)

Focal treatment
(n=14)

Non-randomized prospec�ve data (n=8, Table 1)
STOMP and ORIOLE trials (n=3, Table 1 and 2)
COMET trial (n=3)

Focal vs Elec�ve treatment
(n= 2)

Figure 2. Preferred reporting items for systematic reviews and meta-analysis (PRISMA) flowchart.
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Radiation dose and fractionation. Different RT regimens
have been proposed to irradiate nodal recurrences with an
involved node SBRT in retrospective and prospective studies.
The SBRT schedules used for involved node SBRT ranges
from single doses of 20–24Gy to more fractionated sched-
ules up to 5 fractions, with a total biologically effective dose
ranging from 80Gy to 270Gy using a a/b ratio of 3 Gy
[23–28,39,41,44–46,48]. Excellent 2-year LC rates of 70% to
100% have been observed with these schedules, even if a
direct comparison between them is limited by the different
dose prescription [48]. For example, Decaestecker et al.
reported a 100% LC rate at 2 years with no grade 3 toxicity
delivering 3 fractions of 10Gy on alternate days, one of the
most commonly used SBRT schedules [25]. In this trial, the
dose was prescribed to the periphery of the PTV with 80%
of the dose covering 90% of the target volume. A multi-
institutional analysis including 119 oligometastatic patients
with 163 metastases revealed that higher dose was corre-
lated with higher local control rates with a with a 3-yr local
PFS of 79% for patients treated with a biologically effective
dose �100Gy versus 99% for patients treated with >100Gy
(p¼ .01) [47].
Toxicity. Studies evaluating involved node SBRT in the oligor-
ecurrent setting converge toward the fact that these treat-
ments are extremely well tolerated [23–28,39,41,44–46,48].
Taken together, more than 300 patients have been treated
with involved node SBRT with only one of them having
developed late grade 3 toxicity, while others experienced no
more than grade 2 acute and/or late toxicities. In the series
from Ingrosso et al., one patient treated with 5 fractions of
7Gy or 8Gy developed a grade 3 retroperitoneal fibrosis
12months after the end of SBRT, complicated with bowel
obstruction that required a surgical treatment [39].
Patterns of relapse and the ‘pokemet strategy’. Ost et al.
retrospectively analyzed the patterns of failure after involved
node SBRT [42]. They demonstrated that the majority of
patients relapse with a new oligometastatic status, suggest-
ing that SBRT sessions could therefore be repeated until

widespread progression, thus delaying the use of systemic
therapy as it was found to be the case for a single SBRT ses-
sion [22]. This strategy has been tested in two single center
prospective studies [25,48].

In the first study, Decaestecker et al. [25] treated 50 oligo-
metastatic PCa patients with SBRT, repeating a metabolic
imaging in case of biochemical failure: if 3 or less metastases
were detected, SBRT was performed again and if a polymeta-
static status was found, ADT was initiated. After a median
follow up of 2 years, 18 patients were disease-free and 32
experienced distant metastatic progression resulting in a
median ADT-free survival of 25months (95% CI:
20–30months). For patients with initial pelvic lymph node
metastases, 67% of the relapses were located in the pelvic or
retroperitoneal nodes and 33% in the bones. For patients
with initial bone metastases, 88% of the relapses continued
to be observed in the bones. In this study, the majority of
patients were staged with FDG PET-CT and only a minority
with choline PET-CT, thus a proportion of patients might
have been under-staged [51].

Two years later, a study with the same design has been
led by Pasqualetti et al. [48] (with updated results published
this year [21]) using choline PET-CT to stage or restage oligo-
metastatic PCa patients before and after SBRT. Twenty-nine
patients with oligometastatic PCa were included and after a
median follow up of 11.5months, 20 patients did not receive
any systemic therapy, resulting in a median ADT-free survival
of 39.7months (95% CI: 17.2–62.1months). Six out of 10
patients with nodal recurrence experienced a relapse in close
proximity to the previously treated nodes. Every oligorecur-
rent patient except one relapsed with the same pattern of
the first diagnosed metastasis (bone–bone, node–node).

Involved site SBRT. In order to limit nodal relapses close to
the PET-positive lymph-node, Kneebone et al. treated 57 oli-
gorecurrent PCa patients using a two dose-level PTV volume
around the involved node: one high-dose PTV (nodal GTV þ
5mm) to 50Gy in 5 fractions or 30Gy in 3 fractions, and one

Table 2. Published and ongoing Phase II clinical trials investigating different radiotherapy volumes in the setting of nodal oligorecurrence.

Clinical trial
name

Clinical trial
number Trial status

Restaging
modality

Arms and
interventions

Primary
endpoint Results

Involved-node
SBRT

ORIOLE NCT02680587 Active, not
recruiting

PSMA PET-CT 2 arms:
Surveillance
vs SBRT

PFS PFS benefit for MDT (HR
0.3, 95% CI, 0.11 to
0.81) [20]

STOMP NCT01558427 Active, not
recruiting

Choline PET- CT 2 arms:
Surveillance vs
MDT (SBRT
or surgery)

ADT-FS ADT-FS benefit for MDT
(21 vs 13 months, HR
0.60 [80% CI, 0.40 to
0.90]) [22]

ENRT OLIGOPELVIS NCT02274779 Active, not
recruiting

Choline PET-CT 1 arm:
ADTþ ENRT

PFS Mild acute toxicity [49],
2-year PFS 77.6% [30]

2-year Grade �2 GU
toxicity: 10%

2-year Grade �2 GI
toxicity: 2%

OLIGOPELVIS 2 NCT03630666 Active, recruiting Choline, PSMA
PET-CT

2 arms: ADT
vs ADTþ ENRT

PFS Awaited

ENRT vs
SBRT

STORM NCT03569241 Active, recruiting Choline, PSMA or
FACBC PET-CT

2 arms: MDT
(sLND or SBRT)
vs MDTþ ENRT

Extrapelvic
MFS

Awaited

MDT: metastasis-directed therapy; ADT-FS: androgen deprivation therapy-free survival; PFS: progression-free survival; MFS: metastasis-free survival; ENRT: elective
nodal radiotherapy; SBRT: stereotactic body radiotherapy; FACBC: fluciclovine; PSMA: prostate-specific membrane antigen.
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low-dose PTV consisting of a 5mm margin around a low-
dose CTV generated by expanding the GTV with a 10mm
along the nodal chains and irradiated to lesser dose (30Gy
in 5 fractions or 24Gy in 3 fractions) [28]. After a median fol-
low-up of 16 months, 43 patients (75%) experienced bio-
chemical failure. Among the 37 patients with nodal disease,
the majority (N¼ 23) relapsed again in the nodes, and only 3
relapsed in the bones. Details on the anatomical site of
relapse site were not reported.

Involved field RT. In a 2018 study by Soldatov et al. irradi-
ation of the nodal oligorecurrent disease was performed by
treating the involved node with a CTV encompassing the
lymph node drainage region up to the next vessel bifurca-
tion without the whole ipsilateral lymphatic drainage [29].
Using a 10-mm PTV margin, patients were treated with
standard fractionation up to a dose of 50.4 or 60Gy. After a
median follow-up of 18months, 43.5% (47 of 108) of the
patients experienced a biochemical progression. On restag-
ing imaging (68Ga-PSMA PET-CT), a metastatic spread was
observed from the iliac region to the retroperitoneum and to
the bones, with half of the patients presenting a polymeta-
static relapse.

As compared to other focal treatments, larger fields used
in involved field RT can decrease the overall biochemical
relapse rate at 18months (43.5% versus 75% for involved site
SBRT in the Kneebone series [28]). Moreover, relapses
observed with involved field RT are mostly observed in the
distant lymph node stations, on the contrary of the relapses
in close proximity of the irradiated regions observed with an
involved node strategy [48]. Similarly, half of the patients
treated with involved field RT relapse in a widespread man-
ner compared to only a 5.4% of the patients treated with an
involved node strategy [52].

Elective treatment

Rationale
As molecular imaging may underestimate the nodal burden
[16,53] and relapses after focal SBRT are mainly nodal [42], a
WPRT encompassing prophylactic nodal drainage regions
might be a valid treatment alternative to focal strategies
with the attempt to increase PFS. Demonstration that adju-
vant WPRT can potentially eradicate micrometastases and
improve PFS has been observed in a study by Rischke et al.
[54]. After sLND for pelvic oligorecurrent PCa, adjuvant WPRT
improved significantly PFS compared to sLND alone (70.7%
vs. 26.3%, respectively).

PFS after ENRT
The majority of data on ENRT are coming from retrospective
series, with reported PFS rates at 3-years ranging between
58% and 75%. Tran et al., updating a previous series from
Schick et al. [55] reported in 53 oligorecurrent patients (<5
nodes: N1 or M1a) treated with ENRT (45 or 50Gy prophylac-
tically with a boost to the positive LNs with a median dose of
64.4Gy) a promising 5-year biochemical disease-free survival

and distant PFS of 43% and 58%, respectively [31]. Similarly,
in a smaller German series from Wurschmidt et al. the 3-year
biochemical disease-free survival and distant PFS in19 patients
treated with 45–50Gy by boosting the PET-positive nodes up
to 66Gy was 49% and 75%, respectively [56].

Fodor et al. reported a 3-year OS, local and clinical
relapse-free survival of 80%, 89.8% and 61.8%, respectively
for 72 patients treated with choline PET-guided ENRT to the
pelvic and/or lombo-aortic region (median dose 51.8 Gy) with
a simultaneous integrated boost (SIB) up to 65.5 Gy to the
positive nodes [32].

The Oligopelvis – GETUG P07 is the only prospective trial
[57] (Tables 1 and 2) evaluating in oligorecurrent PCa
patients with �5 pelvic nodes the role of pelvic intensity-
modulated radiation therapy with 6months of concomitant
ADT in terms of tolerance, outcome and QoL impact. While
acute toxicity data have been recently published [49], PFS
results, the primary endpoint of the study, have been pre-
sented during the 2020 ASCO GU meeting [30,57]. After a
median follow-up of 34months, the 2- and 3-year PFS rates
was 77.6% and 52.4%, respectively.

Treatment volumes and RT techniques
Volume and patterns of relapse. WPRT. Definition of the
CTV follows the international guidelines for WPRT using the
Radiation Therapy Oncology Group (RTOG) contouring guide-
lines [58], including the distal common iliac, external iliac,
internal iliac, pre-sacral, obturator nodal regions. The upper
CTV level ranges from the L5-S1 interspace to the L4-5 level
at the aortic bifurcation.

Contouring guidelines defined within the PIVOTAL trial
are also used [59], with differences mainly observed in the
upper limit (lower border of L5 vertebra) of treatment field
and the coverage of the pre-sacral region.
Super-extended ENRT. The mapping of nodal relapses with
PET-CT following standard curative treatments revealed that
the above pelvis volumes may be insufficient to cover all dis-
ease sites.

De Bruycker et al. mapped all nodal recurrences of 82
patients with biochemical recurrence following a curative
treatment using choline PET-CT (�5 nodes; N1/M1a) [60].
Forty-nine presented recurrences in the true pelvis, followed
by the common iliac nodes (10%), the retroperitoneal/distant
inguinal (10%), and a combination of these (31%). Using an
adapted version of the PIVOTAL template [59], including the
common iliac nodes up to the aortic bifurcation (top of L4),
a coverage of the 80% of all pelvic lesions can be expected.
Possible improvement in these rates could be expected by
extending the template more distally up to the mid-fem-
oral head.

In a similar analysis from Calais et al. using a PSMA PET-
CT imaging in 270 recurrent PCa patients, a WPRT CTV defin-
ition using the RTOG guidelines resulted to miss the nodal
relapses in 39% of the patients [3]. The majority of the
patients relapsed in the bones (23/52, 44%) and perirectal
LNs (16/52, 31%). The RTOG template would have missed
24% of true pelvic nodes, a rate which is similar to the 20%
observed by De Bruycker et al. [60].
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Finally, Lepinoy et al. have implemented this salvage
super-extended ENRT in 27 nodal oligorecurrent patients. For
these patients, the upper limit of the standard RTOG pelvic
CTV volume was extended up to the L2–L3 interspace when
the common iliac or lower para-aortic stations were involved,
and up to the renal arteries in case of positive nodes in the
lombo-aortic region [33]. Salvage super-extended ENRT was
overall well tolerated with no acute and late toxicity higher
than grade 2. Similar results with salvage ENRT were
observed by Jethwa et al. in a cohort of oligorecurrent
patients treated in 90% of the cases with treatment fields
extending above the standard L5-S1 RTOG pelvic limit [34].

Radiation dose and fractionation. In the different ENRT
retrospective series [31,32,55,56], the median prophylactic
dose to the bilateral nodal drainage regions ranged between
45 and 51.8 Gy, with a dose escalation up to 65–66.6 Gy on
the PET-positive nodes, mostly using a SIB technique.

Namely, in the Oligopelvis – GETUG P07 trial the pre-
scribed dose was 54Gy to the whole pelvis (30 fractions of
1.8 Gy) with a 66Gy SIB on choline PET-positive nodes (30
fractions of 2.2 Gy). The prostate bed received 66Gy (if
untreated) with a 72Gy boost to the possible local
relapse [57].

Toxicity. By irradiating large treatment volumes, the mostly
expected toxicity from ENRT remains gastro-intestinal (GI)
[61,62] with mainly acute GI events reported in the different
series [32,56,63,64]. However, respect of dose constraints by
lowering the bowel volumes receiving more than 40–50Gy
thanks to modern ENRT techniques can reduce further the
risk of acute side effects [65]. Few series reported on long-
term toxicities, with higher rates for both genito-urinary (GU)
and GI toxicity if compared to SBRT treatment [63,66].

In the Oligopelvis – GETUG P07 trial, the grade 2 and 3
urinary acute toxicity rates for the 67 enrolled patients were
13.4% and 4.4%, respectively, while grade 2 acute GI toxicity
rate was 14.9%. Patient’s QoL as measured by European
Organization for Research and Treatment of Cancer (EORTC)
questionnaires remained stable at 1 year of follow-up for the
urinary, bowel and ADT related domains. As expected, sexual
activity decreased at 6months in relation to ADT block-
age [49].

Involved node SBRT versus ENRT

Comparative data assessing results of SBRT or ENRT
approaches are scarce in literature.

Lepinoy et al. retrospectively compared toxicities and time
to failure in 62 nodal oligorecurrent PCa patients treated
with involved node SBRT or super-extended ENRT [33]. After
a median follow up of 41.8months, no differences in acute
and late toxicity were observed between the two treatment
techniques. On the other hand, outcome was significantly
improved with ENRT, with an 88.3% PFS rate at 3 years com-
pared to a 55.3% observed in the SBRT cohort [33].

In a larger retrospective series of 506 nodal oligorecurrent
PCa patients with 5 or less positive pelvic nodes, the

outcome and toxicity results of a SBRT (n¼ 309) or ENRT
(n¼ 197) technique were compared [66]. Although ENRT was
able to improve pelvic PFS compared to SBRT, the 3-year
metastasis-free survival (appearance of any M1a, b and/or c
recurrence) was similar between the two groups for patients
with 2 to 5 nodal lesions. On the other hand, MFS was
improved with ENRT for patients with a single recurrent
node (HR: 0.50, 95% CI 0.3–0.85, p¼ .009), at the price of an
overall higher rate of late toxicities (16% for ENRT vs 5% for
SBRT, p< .01).

The ongoing randomized, phase II, prospective PEACE V-
STORM trial (Table 2) will provide new insights on the best
treatment approach for PCa patients with a nodal oligorecur-
rent disease [67]. With extra-pelvic metastasis-free survival as
primary endpoint, the study will randomize patients between
a MDT strategy (sLND or SBRT) versus a MDT treatment com-
pleted by a WPRT (45 Gy in 25 fractions after sLND or the
same fractionation with a SIB boost to the positive nodes). In
both arms of the trial use of 6months of concomitant ADT
is mandatory.

Discussion and conclusions

With the widespread use of molecular imaging, a large pro-
portion of recurrent PCa patients are diagnosed with an oli-
gorecurrent disease, a status amenable to a curative
treatment and characterized by an overall good prognosis
[68]. More than half of these patients present a disease local-
ized to the pelvis [2,69,70]. The best treatment approach of
this specific group of patients remains therefore of cru-
cial importance.

Immediate or differed ADT remains the level I evidence-
based treatment for these patients, with observation recom-
mended in selected frail and aged patients [5,11]. However,
MDT is widely gaining acceptance in this setting in an
attempt to cure patients and/or delay the initiation of ADT.
The Australian and New Zealand Radiation Oncology Genito-
Urinary group recommend that RT may be as suitable treat-
ment option as ADT, observation or surgery for recurrence
limited to pelvic LNs [71]. In the 2019 Advanced PCa
Consensus Conference (APCCC), 75% of the panelists recom-
mended systemic therapy and local treatment of all lesions
for the majority of patients with oligorecurrent-oligometa-
static PCa [72].

SBRT and ENRT can be considered valid and effective
MDT strategies for these patients (Table 3), both of them
being able to improve ADT-free survival with acceptable tox-
icity rates. While ENRT offers better nodal coverage and
improves PFS [31,32,55,56], SBRT can improve LC, delay ADT
and limit toxicity and the impact on patient QoL [52].

As for now, retrospective data comparing both irradiation
techniques seem to favor ENRT over SBRT in terms of
improved freedom from failure and fewer nodal recurrences,
at the cost of a potential increased toxicity [33,66]. Moreover,
the only experts’ consensus addressing the question of the
RT target volume in this setting also supports the use of
ENRT rather than SBRT given the high risk of subclinical dis-
ease beyond what is identified on PET imaging [71].
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However, the low level of evidence of experts’ consensus
and retrospective analyses cannot guide us to perform ENRT
rather than SBRT. Results from the PEACE V-STORM trial [67]
that will address this issue in a randomized prospective
phase II study are therefore eagerly awaited.

Clinical goals of MDT strategies in the oligorecurrent set-
ting have not so clearly defined, ranging from delaying use
of palliative ADT, to postponing castration resistance and, for
selected cases, to potentially eradicate and cure relapsing
disease. If one of the stronger rationales for using RT alone is
to delay the initiation of ADT and their related side effects, a
synergistic effect may be expected by adding ADT to MDT
strategies. Based on results of randomized trials of salvage
RT [73–75] showing an improvement in PFS and OS with
addition of ADT, it seems realistic to translate a similar bene-
fit to MDT strategies in case of oligorecurrent nodal disease.
Nevertheless, despite retrospective series suggested better
PFS rates with concomitant ADT [47,76], level I evidence on
indications and duration of ADT combined with MDT strat-
egies in the nodal oligorecurrent setting is still lacking. If
prospective trials are combining MDT with 6 months of ADT
[57,67], better biochemical relapse-free survival rates have
been observed with a ADT duration of more than 6months
[76]. Ongoing prospective randomized studies like the
ADOPT trial (NCT040302454) randomizing between MDT with
or without ADT will shed light on this issue.

As included in the last EAU guidelines [5], sLND repre-
sents a valid treatment option for nodal oligorecurrent dis-
ease, with promising 2-year biochemical progression-free
survival rates ranging from 23% to 64% [77]. In analogy to
the different salvage RT strategies, a large variability, from a
limited to more extensive surgical templates, exists even for
sLND; by limiting the nodal dissection to the true pelvis,
more than half of the nodal recurrences are however missed
[60]. Therefore, based on the study from De Bruycker et al.,
to ensure coverage of the majority of the relapse sites and
maximize treatment outcomes, use of superextended sLND
or ENRT modalities should be the preferred option for
patients with nodal oligorecurrent disease. On the other
hand, the role of adjuvant WPRT after sLND remains an open
issue actually investigated prospectively by the STORM-
PEACE 5 trial [67].

It is not excluded that the presence or absence of some
predictive factors at recurrence like the PSA doubling time, a
high-risk disease at diagnosis, and/or the number of nodal
involved will help to guide the most adapted treatment
strategy [18]. Despite the existing heterogeneities in treating

these patients, results of the De Bleser et al. series suggests
an advantage in reducing nodal relapses with ENRT, espe-
cially for patients with a single nodal recurrence [66].
Similarly, among 14 Swiss radiation oncology centers there
was some consensus to recommend ENRT with concomitant
ADT for fit patients with unfavorable tumor characteristics
such as short PSA doubling time (<6months) or initial high-
risk disease [18]. However, independently from the MDT
strategies proposed, it should be noted that some oligore-
current PCa patients present at relapse a sublinical extrapel-
vic metastatic disease that will rapidly evolve to a clinical
polymetastatic status. Translational research and early identi-
fication of biomarkers including microRNA profiling will prob-
ably help in the next future to guide and personalize
treatment for oliogorecurrent PCa [78–80].

Finally, a lot of countries cannot afford performing molecular
imaging for restaging in the biochemical recurrent setting.
Systematic inclusion of the elective pelvic nodal regions in the
RT volumes together with prostate bed irradiation should there-
fore remain the standard volumes for blinded salvage RT treat-
ment post-prostatectomy as proposed by the RTOG 0534
SPORRT trial (NCT00567580).

Furthermore, continuous improvements in systemic thera-
pies, such as addition of androgen receptors pathway inhibitors
or docetaxel to standard LH-RH ADT therapies in the hormone-
sensitive disease setting [81–84], will certainly challenge the
always evolving treatment landscape of oligorecurrent PCa.

In conclusion, the RT management of nodal oligorecurrent
patients, a new clinical entity emerging with the use of novel
imaging techniques, is a rapidly changing field which brought
its share of unanswered questions. Large variability exists in RT
target volumes for oligorecurrent nodal PCa, ranging from
involved node SBRT to elective treatments with, between these
extremes, the involved site and involved field strategies.
Despite the fact that a more comprehensive pelvic nodal irradi-
ation seems to improve PFS compared to focal SBRT series, a
benefit in stronger outcome endpoints has not yet been dem-
onstrated for larger treatment fields and the optimal RT strat-
egy remains to be determined in the setting of nodal
oligorecurrent PCa. Results from ongoing trials will hopefully
help physicians to guide the management of these patients.
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Table 3. Focal versus elective radiotherapy treatment strategies.

Focal treatment Elective treatment

Pro Shorter treatment time (patient convenience, lower costs) Better nodal coverage
Negligible rates of acute and late toxicity Acceptable toxicity
Repeated focal treatments allowed (if outfield nodes) Recommended for ‘blind’ salvage RT (when modern imaging not available)
Avoid or delay ADT-related costs and toxicity Avoid or delay ADT-related costs and toxicity
Improve LC, and possibly PFS Improve PFS and possibly MFS for patients with a single nodal relapse

Cons Worse PFS Worse LC
Limited sensibility of metabolic imaging Longer treatment time
Repeated focal treatments often necessary Higher acute and late toxicity

Limitation for re-treatments
potentially high risk of second primary with larger volumes

ADT: androgen deprivation therapy; LC: local control; MFS: metastasis-free survival; PFS: progression-free survival; RT: radiotherapy.
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