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In accordance with the spectrum theory of metastatic disease, an oli-
gometastatic clinical state has been proposed as an intermediary
step along the natural history of cancer with few (typically 1–3) meta-
static lesions identifiable on imaging that may be amenable to metas-
tasis-directed therapy. Effective therapy of oligometastatic disease is
anticipated to impact cancer evolution by delaying progression and
improving patient outcome at a minimal or acceptable cost of toxicity.
There has been increasing recognition of oligometastatic disease in
prostate cancer with the advent of new-generation imaging agents,
most notably the recently approved PET radiotracers based on tar-
geting prostate-specific membrane antigen. Early clinical trials with
metastasis-directed therapy of oligometastases have provided evi-
dence for delaying the employment of systematic therapy and
improving outcome in selected patients. Despite these encouraging
results, much needs to be investigated and learned about the under-
lying biology of the oligometastatic state along the evolutionary clini-
cal course of prostate cancer, the identification of relevant imaging
and nonimaging predictive and prognostic biomarkers, and the devel-
opment of treatment strategies to optimize short-term and long-term
patient outcome. We provide a review of the current status and the
lingering challenges of this rapidly evolving clinical space in prostate
cancer.
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Metastatic prostate cancer is incurable despite major strides
in the development of novel treatment regimens, including those
targeting the androgen axis, the immune system, and certain geno-
mic signatures. Prognosis is associated with metastatic tumor bur-
den and biology. It has been recognized that there is remarkable
spatiotemporal clonal diversity in metastases and that not all
metastases are clinically alike. In 1995, Hellman and Weichsel-
baum proposed the existence of an oligometastatic state as an
intermediary clinical state of cancer with few identifiable meta-
static lesions and limited facility for growth. Oligometastatic
disease provides unique opportunities for metastasis-directed ther-
apies (MDTs) that may impact cancer evolution by delaying pro-
gression and improving patient outcome at minimal toxicity cost
(1,2). The theory behind MDT in this setting is to eliminate the
oligometastatic colony before it can evolve biologically into a
more aggressive phenotype with untoward consequences, includ-
ing potential tumor seeding of other sites (3). Additionally, the oli-
gometastatic condition in various clinical scenarios may have
differences in underlying biology and need different treatment
strategies (4). Oligometastatic lesions may be observed coincident
with the untreated primary tumor (synchronous or de novo) or at
biochemical recurrence (BCR) after definitive therapy of primary
cancer (metachronous), after systemic therapy of polymetastatic
disease with few drug-resistant lesions remaining (oligopersistent),
or after an initial favorable response to systemic therapy and sub-
sequent development of disease progression at a limited number of
new sites (oligoprogression) (5). In this article, we review the
investigations on the underlying biology, utility, and contribution
of new-generation imaging and clinical studies relevant to oligo-
metastatic prostate cancer (OMPC), with a focus on metachronous
oligometastases.
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BIOLOGIC BASIS

The exact biologic underpinning of OMPC remains unestab-
lished. The current rudimentary classification of metastatic disease
as the oligometastatic phenotype is based on number of metastases
identifiable on imaging, which relies fundamentally on the sensitiv-
ity of the imaging modality. Such a “moving target” limits compari-
son of various studies in this clinical space and may be the reason
for the large variations in the reported prevalence (6–8). Under-
standing of the differential genomic, epigenetic, and immunologic
features of oligometastatic and polymetastatic phenotypes will en-
able more robust treatment strategies and improved prognostication
(9–13). It is recognized that the spatiotemporal genetic evolution of
prostate cancer is complex and that development of metastatic dis-
ease is not a passive, random process (14). Primary tumors harbor
heterogeneous subpopulations of clonogens with variable metastatic
potential, and further, cross metastatic site seeding can occur in
combination with dynamic subclonal selection in response to micro-
environmental and therapy-induced pressures (15).
Deek et al. retrospectively assessed the mutational landscape of

metastatic prostate cancer in patients who underwent clinical-grade
sequencing of their tumors (269 primary tumors, 25 metastatic
tumors) classified as biochemically recurrent (micrometastatic),
metachronous oligometastatic (#5 lesions), metachronous polyme-
tastatic (.5 lesions), or de novo metastatic lesions at the time of
initial diagnosis (16). Mutations in TP53 and double-strand break
repair genes were associated with a higher number of metastases.
On multivariate analysis, TP53 mutations were independently asso-
ciated with shorter radiographic progression-free survival (PFS)
and development of a castration-resistant phenotype. The authors
concluded that the somatic mutational profile of prostate cancer
unveils a spectrum of metastatic biology that may aid in defining
OMPC beyond simple lesion enumeration on imaging. Several
other genomic or genetic signatures are associated with more
aggressive biologic behavior in the advanced setting and are being
evaluated with a variety of systemic therapies such as the addition
of platinum chemotherapy or poly(adenosine diphosphate ribose)
polymerase inhibitors (17–19). However, these types of signatures
remain to be prospectively tested in cohorts with OMPC in the con-
text of metastatic development, persistence, or progression.
Research is ongoing to identify liquid biopsy biomarkers that may

be useful in differential characterization of OMPC from polymeta-
static disease. These benchmarks may include circulating tumor cells,
cell-free DNA/RNA, and micro-RNA (20–22). Studies have sug-
gested that oligometastases may be less genomically heterogeneous
than polymetastatic disease manifested by different micro-RNA
profiles (23,24). However, other studies have failed to delineate a
serum-derived micro-RNA signature that can discriminate between
oligometastatic and polymetastatic disease (25). Research is under
way to assess the biologic anchor for the oligometastatic clinical state.

IMAGING DEFINITION AND MANAGEMENT RELEVANCE

There is no consensus on the imaging definition of OMPC with
respect to the number or location of metastases (26). Sollini et al.
compared an intrapatient lesion radiomics similarity analysis
according to the total number of detected lesions (#3, #5, .3, or
.5) on 18F-fluoromethylcholine PET/CT in men with BCR after
curative treatments for primary prostate cancer (27). Patients with
oligometastatic disease defined with a 5-lesion threshold demon-
strated lesion heterogeneity comparable to patients with polymeta-
static disease. A 3-lesion threshold for defining oligometastatic

disease was suggested because of less radiomics heterogeneity than
for polymetastatic disease, stratified by various relevant parameters
(e.g., Gleason score, prostate-specific antigen [PSA], and androgen
deprivation therapy [ADT]). The study was limited by the sensitiv-
ity of choline PET/CT, lack of an in vivo biologic framework, and
lack of correlation to clinical outcome.
Physicians of the Society of Urologic Oncology were surveyed to

gather information on their clinical practices as related to OMPC
(28). With a 12.9% response rate, most physicians (35.29%) defined
OMPC as fewer than 3 bone or lymph node metastases evident on
standard imaging, with only 27% of the responders using PET in
their practice. Clinical benefit from MDT of OMPC was considered
worthwhile if there would be an increase in the rate of 1-y ADT-
free survival. The Korean investigators performed a survey of 326
radiation oncologists caring for patients with OMPC. With a high
response rate of 82%, most physicians (75%) agreed on 5 or fewer
lesions as the definition for oligometastases (29). The Dutch multi-
disciplinary consensus meeting stated that OMPC comprises 3–5
metastases in a maximum of 2 organs in the hormone-sensitive set-
ting and for either a synchronous or a metachronous presentation.
The panel considered prostate-specific membrane antigen (PSMA)
PET/CT as currently the most accurate diagnostic imaging modality
for the identification of oligometastases (30).

CLINICAL MANAGEMENT STUDIES

The optimal management of OMPC is debated (31–33). How-
ever, patients with OMPC are potential candidates for MDT with
or without systemic therapy to target micrometastases (34,35). The
type of MDT may depend on various factors, including when
OMPC is temporally manifested along the disease trajectory, lesion
location, and other pertinent clinical factors, with the goal of locally
eradicating the lesion while inducing the least toxicity to the sur-
rounding normal tissue. There is no consensus on the optimal treat-
ment strategy for OMPC, which may involve several approaches,
including observation, metastatectomy, stereotactic ablative radia-
tion therapy (SABR), radioligand therapy, or potentially a combina-
tion of these therapies with or without ADT (36–40). In particular,
SABR has been recognized as an effective and safe treatment strat-
egy with minimal toxicity despite variable nonstandardized radio-
therapy regimens (41–45). Generally, however, data are currently
lacking on the impact of a selected treatment strategy on cancer-
specific or overall survival.
In a systematic review and metaanalysis of patients with oligometa-

static disease from a variety of cancers (21 studies, 943 patients, 1,290
oligometastases [#5 extracranial metastases], with prostate cancer as
the most common primary tumor, comprising 22.9% of cancers),
MDT of oligometastases was determined to be associated with clini-
cally acceptable rates of 1-y local-control PFS and an acceptable 13%
rate of acute and late toxic effects of grades 3–5 (46). A systematic
review of literature focused on OMPC that included 7 studies of
acceptable quality reported choline PET/CT as the most common
imaging modality for identification of oligometastases, with nodal,
bone, and visceral metastases treated in 78%, 21%, and 1% of pa-
tients, respectively (47). Overall, half of patients across the studies
were progression-free (various definitions or not reported) 1–3 y after
salvage MDT, with grade 2 toxicity in 8.5% of patients. In another
systematic review and metaanalysis of 356 abstracts and 10 studies
that included 653 patients with 3–5 metachronous OMPC (based
on new-generation imaging with PET/CT in 92% of cases, most
commonly performed with radiolabeled choline), the summary 2-y
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biochemical PFS, radiographic PFS, and ADT-free survival were
33% (95% CI, 11%–55%), 39% (95% CI, 24%–54%), and 52%
(95% CI, 41%–62%), respectively (48). Viani et al. also provided a
metaanalysis of 23 observational studies on the efficacy and toxic-
ity of SABR for OMPC (49). The proportional rate of local control
at the treated sites, PFS, and ADT-free survival were 0.976 (95%
CI, 0.96–0.98), 0.413 (95% CI, 0.378–0.477), and 20.1 mo (95%
CI, 14.5–25.6), respectively. The rate of any early or late toxicity
of grade 2 or higher was 1.3% and 1.2%, respectively.
It is pertinent to decipher the long-term management impact of

MDT in OMPC. Deek et al. performed a retrospective multiinsti-
tutional study on 258 men who had MDT of 474 lesions. The
authors reported on the patterns of recurrence and modes of pro-
gression after MDT in castration-sensitive OMPC with a median
follow-up of 25.2 mo. About half the patients were receiving con-
current ADT. Most patients had long-term control (no recurrence
at $18 mo; 40.9%) or showed oligoprogression (#3 lesions at
recurrence; 36%). Bone was the favored site of progression (50).
In another retrospective multicenter study of 359 patients who had
metachronous oligometastatic lesions after prostatectomy and
were treated with MDT, about one third of the patients progressed
within a median follow-up of 16 mo (51).
There have been several studies on OMPC, including ongoing

clinical trials (52,53). We summarize below some of the major
clinical studies, organized on the basis of the imaging method that
has been used for OMPC identification. Table 1 summarizes the
features of the selected clinical trials on OMPC that are discussed
in detail below.

Contrast-Enhanced Abdominopelvic CT and Bone Scanning
The phase 2 nonmasked randomized ORIOLE trial (Observa-

tion vs. Stereotactic Ablative Radiation for Oligometastatic Pros-
tate Cancer; NCT02680587) randomized, in a 2:1 ratio, 54 men
with recurrent castration-sensitive oligometastatic disease (1–3
metastases and not receiving ADT within 6 mo of enrollment or
$3 y total) to receive SABR or observation, with a primary clini-
cal endpoint of progression at 6 mo by PSA level increase,

radiographically on standard imaging, symptomatology, ADT ini-
tiation for any reason, or death. There was a statistically significant
lower progression at 6 mo in the patients receiving SABR than in
those who were observed (19% vs. 61%, P 5 0.005). Treatment
with SABR improved median PFS (not reached vs. 5.8 mo; hazard
ratio, 0.30; 95% CI, 0.11–0.81; P 5 0.002) (54).
The pilot study for the POPSTAR trial (Patients with Oligom-

etastases from Prostate Cancer Treated with Stereotactic Ablative
Radiotherapy) enrolled 33 patients with OMPC who received SABR
to a total of 50 oligometastases and were followed for 2 y. Patients
were screened with bone scanning using 18F-NaF PET/CT, with oli-
gometastases defined as 3 or fewer bone metastases. The local and
distant radiographic PFS was 97% (95% CI, 91%–100%) and 58%
(95% CI, 43%–77%), respectively, at 1 y and 93% (95% CI,
84%–100%) and 39% (95% CI, 25%–60%), respectively, at 2 y.
The treatment strategy approach was safe and avoided hormone ther-
apy in almost half the patients at 2 y. Moreover, there were no sig-
nificant differences from baseline quality-of-life measures based on
the European Organization for Research and Treatment of Cancer
QLQ-C30 and QLQ-BM22 at 1, 3,12, and 24 mo (55).
The phase 2 nonmasked randomized RAVENS trial (223RaCl2

and SABR vs. SABR for Oligometastatic Prostate Cancers;
NCT04037358) will test the hypothesis that SABR plus 223RaCl2
will double the median PFS (defined by the PCWG2 criteria) from
10 mo in the SABR arm to 20 mo in the combined-therapy arm. A
metachronous oligometastatic disease is defined as up to 3 asymp-
tomatic metastatic tumors of the bone or soft tissue (with at least 1
bone metastasis) (56).

Choline
In a phase 2 trial, 128 oligometastatic lesions identified on 11C-

choline PET/CT in 89 patients were treated with SABR. The bio-
chemical PFS was 40% at 1 y and 21% at 2 y. Baseline high levels
of effector memory T cells were associated with improved biochemi-
cal PFS. The investigators suggested that the design of future random-
ized trials on castrate-resistant OMPC may benefit from incorporation
of immune-based markers (57). In another multicenter, retrospective

TABLE 1
Summary of Features in Selected Clinical Trials on OMPC

Trial Imaging modality
Oligometastatic

definition
Oligometastatic

therapy Outcome measure Reference

ORIOLE CT, BS #3 bone or LN SABR vs. observation Progression at 6 m 54

POPSTAR 18F-NaF PET/CT #3 bone SABR Radiographic PFS 55

RAVENS CT, BS #3 bone or ST
(at least 1 bone)

SABR 1 223RaCl2 PFS 56

STOMP Choline PET/CT #3 bone or LN Surveillance vs. SABR ADT-free survival 61

LOCATE 18F-fluciclovine
PET/CT

#5 extraprostatic
(#3 in any single
organ)

NA Change in
management

64

TROD 09-004 PSMA PET/CT #5 bone SABR 2-y PFS 73

OLI-P PSMA PET/CT #5 bone or LN SABR Time to ADT
initiation; time to
PSA progression

75

BULLSEYE PSMA PET/CT #5 bone or LN 177Lu-PSMA-617 vs.
SOC (deferred ADT)

Progression at
24 wk

78

BS 5 bone scan; LN 5 lymph node; NA 5 not applicable; SOC 5 standard of care; ST 5 soft tissue.
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study on patients with castration-sensitive BCR after definitive pri-
mary treatment and fewer than 6 oligometastases on choline PET/CT,
MDT plus ADT improved the biochemical PFS compared with MDT
alone (48.4 mo vs. 34.2 mo, respectively), reaching statistical signifi-
cance for M1b disease (58). The Italian investigators reported their
experience with SABR of up to 3 oligometastases identified on
18F-fluoromethylcholine PET/CT in 46 patients (59). The median
systemic therapy–free survival was 39.1 mo (95% CI, 6.5–68.6
mo), with 12- and 24-mo ratios of 74% and 63%, respectively. A
similar study of 43 patients who underwent MDT of metachronous
oligometastases ($5 metastases) on 18F-fluoromethylcholine reported
a longer time to a castration-resistant state in the intervention group
than in a historical control (66.6 mo vs. 36.4 mo, respectively; P 5

0.02) (60).
In the phase 2 multicenter, randomized STOMP trial (Surveil-

lance or Metastasis-Directed Therapy for Oligometastatic Prostate
Cancer Recurrence; NCT01558427), 62 patients with BCR after
curative primary therapy were randomly assigned (1:1) to either
surveillance (PSA follow-up every 3 mo, with repeated imaging at
PSA or clinical progression) or MDT (surgery or SABR) of 3 or
fewer choline PET/CT–identified oligometastases (61). The pri-
mary endpoint was ADT-free survival with a median follow-up of
3 y. The median ADT-free survival was longer with MDT than
with surveillance (21 mo vs. 13 mo, respectively; P 5 0.11), with
similar quality of life at the 3-mo and 1-y follow-ups.
One investigation compared choline PET/CT (10 patients) and

PSMA PET/CT (40 patients) in identifying
OMPC (#4 metastases and no local recur-
rence) in patients eligible to undergo SABR.
The primary endpoint was ADT-free survival.
Secondary endpoints were PSA response after
SABR and time to PSA rise after SABR. The
PSMA PET/CT group had a significantly
longer PSA response duration and ADT-free
survival than did the choline PET group,
probably because of lead time bias from the
higher sensitivity in detection of disease sites
at a lower PSA level with PSMA PET/CT
(62). Moreover, havingmore than a single oli-
gometastasis appears to be a significant prog-
nostic factor for progression after choline
PET/CT–guided SABR (hazard ratio, 2.74;
P5 0.03) (63).

18F-Fluciclovine
The LOCATE trial (18F-Fluciclovine PET/

CT in Patients with Rising PSA After Initial
Prostate Cancer Treatment; NCT02680041)
evaluated the impact of 18F-fluciclovine (Axu-
min; Blue Earth Diagnostics) PET/CT on the
management of menwith BCR after definitive
primary treatment and uninformative standard
imaging. A cohort of men with OMPC (1–5
extraprostatic lesions with 3 or fewer lesions
in any single organ system) and no imaging
evidence of recurrence in the treated prostate
bed were further analyzed. Of the total 213 en-
rolled patients, 53 patients (25%) had OMPC,
with 38% of these patients having a serum
PSA level of 1 ng/mL or less and 79% of

them experiencing a change in their clinical management plan (64).
The phase 3 cooperative group INDICATE trial (NCT04423211)
will use PET/CT with 18F-fluciclovine to select patients who will
undergo stratification and then randomization into 1 of 4 therapy
arms. This trial will examine the comparative impact of MDT in a
subpopulation of patients with oligometastases outside the standard
salvage radiotherapy fields (65). In a retrospective investigation, we
observed an incidence rate of 23.6% metachronous oligometastatic
prostate cancer (#5 metastases) in 21 patients with a first BCR of
prostate cancer after definitive primary therapy who had negative or
equivocal findings on conventional imaging. Treatment management
was affected in 57.1% of patients with oligometastatic prostate can-
cer. Figure 1 is an example of a 18F-fluciclovine PET/CT demonstra-
tion of oligometastatic prostate cancer in a CRPC patient with BCR
onADT (66).

PSMA
PSMA PET/CT–guided SABR has been investigated in OMPC

(67,68). In a small retrospective study, 20 patients with BCR after
radical prostatectomy and with 3 or fewer oligometastases on
PSMA PET/CT were treated with MDT, which postponed the ini-
tiation of ADT for 2 y in 74% of patients (69). In another study
of 86 patients with recurrent OMPC who were treated with MDT
and followed for a median of 26 mo, the 3-y overall survival
and biochemical PFS were 84% and 55%, respectively; the me-
dian time of ADT-free survival was 13.5 mo (70). In a multicenter

FIGURE 1. BCR (PSA, 14.1 ng/mL) in patient with CRPC who was previously treated with radical
prostatectomy, salvage radiation therapy to prostate bed, and ADT. 18F-fluciclovine (Axumin) PET/
CT (first panel) showed single oligometastasis in proximal right femur (arrow), which was treated
with SABR, with initial transient decline in PSA level but rapid subsequent rise within 3 mo to
15.5 ng/mL. 68Ga-PSMA PET/CT (second panel) showed heterogeneous activity in proximal right
femur and additional metastatic lesions in right ribs (arrows). Serum PSA level rose rapidly again
within 2 mo to 84.4 ng/mL, at which time repeat 68Ga-PSMA-11 PET/CT (third panel) showed
numerous metastases. Companion 18F-FDG PET/CT showed that some metastases also exhibited
high glycolytic phenotype (fourth panel). Patient was enrolled in clinical trial. All images are maxi-
mum-intensity projections. RP 5 radical prostatectomy; SBRT 5 stereotactic body radiation ther-
apy. (Courtesy of Jeremie Calais, UCLA.)
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prospective clinical trial of PSMA PET/CT in restaging biochemi-
cally relapsed prostate cancer in 238 patients, the oligometastatic
rate was 16.4% (39 of 238 patients) on standard imaging, but 41%
(16 of 39 patients) of these patients were upstaged to polymeta-
static disease with PSMA PET/CT (71). Interestingly, in 199
patients (83.6% of the total) with negative findings on standard
imaging, 148 (74%) showed PSMA-avid metastases, including
113 patients (57%) with oligometastases. Of those patients with

oligometastatic prostate cancer on PSMA
PET/CT, nearly two thirds had localized
disease in the prostate bed, seminal vesicles,
or pelvic lymph nodes only. Notably, in 35%
of patients with oligometastatic prostate can-
cer outside the pelvis and invisible on stan-
dard imaging, the disease would have not
been covered in the standard salvage pelvic
radiation therapy field. In a phase 2, single-
center, single-arm investigation, 37 patients
with BCR and oligometastases on 18F-
DCFPyL (Pylarify; Progenics Pharmaceuti-
cals) PET/CT/MRI were treated with surgical
resection or SABR (72). The overall com-
plete or partial biochemical response rate was
60%, with only 1 case of grade 3 toxicity.
In the multiinstitutional, retrospective

TROD 09-004 trial of the Turkish Society for
Radiation Oncology group, 74 men with
bone-only oligometastatic castration-sensitive
prostate cancer based on 68Ga-PSMA-11 PET/
CT (36.5% synchronous, 63.5% metachro-
nous) were treated with SABR with a median
doseof20Gy(73).The2-yPFSwas72%,with
multivariate analysis demonstrating that a sin-
gle metastasis and PSA response (defined as a
$25% decline in PSA from the baseline level)
were significantly associated with improved
PFS. The TROD 09-002 multicenter study of

176 patients with 356 oligometastases (33.5% synchronous, 66.5%
metachronous) receiving MDT showed a 2-y local control rate of
93.2% at the treated sites, with no grade 3 or more acute toxicity. In
multivariate analysis, an untreated primary tumor and an increased
number of oligometastatic sites were negative predictors of overall
survival (74).
In the nonrandomized, prospective investigator-initiated phase

2 OLI-P trial (Oligoprogression in Androgen-Sensitive Patients;
NCT02264379), the toxicity and therapeu-
tic efficacy of local ablative radiotherapy
was assessed in 63 patients with 5 or fewer
nonvisceral oligometastases on PSMA
PET/CT (75). The median time to ADT ini-
tiation was 20.6 mo. The median time to
PSA progression was 13.2 mo, and 21.4%
of patients were free of PSA progression
after 3 y. There was no treatment-related
grade 2 or greater toxicity for up to 2 y after
local ablative radiotherapy.
Farolfi et al. performed a systematic review

of 3 clinical trials (choline, n 5 1; 18F-NaF,
n 5 1; PSMA, n 5 1) and 21 observational
PET/CT studies (choline, n 5 7; PSMA, n 5
11; both choline and PSMA, n 5 3) that
included castration-sensitive patients with
metachronous OMPC recurrence after radi-
cal treatment of primary prostate cancer (76).
The number of oligometastases ranged from
2 to 5 lesions. PSMA PET/CT was associ-
ated with a higher percentage range of PFS
than was choline PET/CT (19%–100% for
PSMA vs. 16%–93% for choline).

FIGURE 2. Metachronous oligometastasis in 48-y-old man with BCR (PSA, 0.45 ng/mL) of pros-
tate cancer (Gleason score, 8; International Society of Urologic Pathologists grade, 4) after prosta-
tectomy. (A) Baseline 68Ga-PSMA PET/CT shows subcentimeter 68Ga-PSMA–avid metastasis in
right internal iliac lymph node (arrows). (B) Follow-up 68Ga-PSMA PET/CT obtained 20 mo after
metastasis-directed SABR shows complete local response, with PSA decline to 0.031 ng/mL.
Shown are maximum-intensity projection images (rightmost and leftmost panels), axial CT images
(upper middle panels), and axial PET/CT images (lower middle panels). RT 5 radiation therapy.
(Reprinted with permission of (35)).

FIGURE 3. BCR (PSA, 0.63 ng/mL) in patient with prostate cancer (pT3bN0M0; Gleason score,
4 1 3) treated with radical prostatectomy. 68Ga-PSMA-11 PET/CT showed single rib lesion (green
crossbar), which was subsequently treated with SABR (45 Gy 3 5). Follow-up serum PSA levels at
3 and 26 mo were 0.03 and 0.01 ng/mL, respectively. Shown are CT images (left panel), PET/CT
images (middle panel), and PET images (right panel); all panels depict axial (top), sagittal (middle),
coronal (bottom) views. (Courtesy of Jeremie Calais, UCLA.)
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Vogel et al. analyzed the outcome biochemical PFS in 292 patients
with local recurrence or pelvic lymph node metastases and up to 5 dis-
tant metastases on 68Ga-PSMA PET/CT who underwent MDT (77).
Patients with a PSA level of less than 0.8 ng/mL and local relapse
with or without metastatic pelvic lymph nodes had the highest mean
biochemical PFS. A prospective phase 2 open-label 2-arm random-
ized clinical BULLSEYE trial (177Lu-PSMA-617 in Oligo-Meta-
static Hormone Sensitive Prostate Cancer; NCT04443062) is ongoing
to assess the efficacy and toxicity of radioligand therapy with 177Lu-
PSMA-617 in treating metachronous OMPC (#5 bone or lymph
nodes) evident on PSMA PET/CT (SUVmax . 15) in 58 patients
with castration-sensitive prostate cancer after prior definitive primary
treatment and a PSA doubling time of less than 6 mo (78). The
patients will be randomized in a 1:1 ratio between the standard-of-
care (deferred ADT) arm and the interventional arm (2 cycles of
7.4 GBq of 177Lu-PSMA-617 at a 6-wk interval) and monitored every
3 wk for 24 wk. The primary outcome measure is the fraction of
patients who show disease progression during the study follow-up.
Disease progression is defined as a 100% increase in PSA from base-
line or clinical progression. Figures 2–4 are 3 illustrative case exam-
ples of oligometastatic identification on PSMA PET/CT and the
impact on subsequent treatment management and outcome.
Aside from targeted therapy with SABR or radioligand, there is lit-

tle consensus about the ideal type or duration of systemic therapy that
should be given in addition to such targeted therapies. Generally, on
the basis of data from biochemical or local relapse after primary ther-
apy, most groups favor the addition of a least 4–6 mo of ADT to
SABR or radioligand therapy even though prospective data are cur-
rently lacking (79). Extrapolation of data from trials such as STAM-
PEDE (Systemic Therapy for Advancing or Metastatic Prostate
Cancer; NCT00268476), a multiarm, multistage randomized trial

using abiraterone, is often used to support the
addition of androgen receptor–targeted agents
to ADT for treating OMPC (80). Proposed
and ongoing trials will test the benefit of the
addition of these and other novel agents.

CONCLUSION

OMPC is viewed as an opportunity for a
potential cure or a delay in systemic therapy
using MDT, essentially altering the disease
trajectory. However, despite ongoing clinical
interest and few randomized trials, the evi-
dence remains immature because of the small
number of patients, short follow-up durations,
lack of harmonized endpoints across studies,
and little information on the impact on can-
cer-specific survival. Furthermore, much yet
needs to be learned about the underlying
biology of the various forms of the oligome-
tastatic clinical state, predictive and prognos-
tic imaging and nonimaging biomarkers, and
evidence-based treatment strategies, including
integrated local (prostate bed and metastases)
and systemic approaches, to establish OMPC
firmly as a clinically distinct and actionable
disease state in the management of patients
with prostate cancer.
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