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ABSTRACT

Purpose: The natural history of biochemical recurrence (BCR) after radical prostatectomy (RP) remains understudied, with
limited long-term data from large cohorts inclusive of both salvage radiotherapy (SRT)-treated and untreated patients. Herein,
we sought to evaluate the outcomes of patients with BCR and the impact of SRT on disease progression.

Materials and Methods: Patients undergoing RP who developed BCR (PSA >0.20ng/mL) were included. Patients with BCR
treated with SRT were compared to untreated patients using risk-set matching with time-dependent propensity scores. The pri-
mary outcome was metastases, analyzed using Kaplan-Meier and Cox models. The number needed to treat (NNT) with SRT to
prevent progression was derived at 5 and 15years.

Results: Among 6881 patients with BCR, 2109 received SRT. At a median follow-up of 10.2years, 1147 patients developed me-
tastases. The median PSA at the time of SRT was 0.50ng/mL. After 1:1 propensity score matching (2109 patients per cohort),
SRT significantly reduced the risk of metastases at 5 (12.7% vs. 19.3%, p<0.0001) and 15years (28.6% vs. 31.5%, p<0.001). On
multivariable analysis, SRT independently reduced metastasis risk (HR 0.75, 95% CI 0.63-0.90, p=0.002), translating to NNT of
23 and 15 at 5 and 15years, respectively. Interaction analyses between SRT and nodal status (p =0.04) showed greater metastasis
risk reduction in pN+ (HR 0.41, 95% CI 0.22-0.77, p=0.005) compared to pN— disease (HR 0.81, 95% CI 0.67-0.97, p=0.02).
Conclusions: Most patients with BCR post-RP do not progress to metastasis. For those who do progress, SRT inarguably im-
proves the oncologic outcomes in the BCR setting. However, careful patient selection and shared decision making should be

encouraged in order to limit overtreatment and side effects.

1 | Introduction

Up to one third of men undergoing radical prostatectomy (RP)
have been reported to experience biochemical recurrence (BCR)
within 10years [1-4]. Although BCR serves as a precursor to sys-
temic disease, its natural history is heterogeneous and typically

quite prolonged, which creates challenges for management and
underscores the importance of considering the toxicity and costs
of secondary treatments, as well as patients' competing risks
of mortality [2, 5]. Contemporary guidelines which advocate
for “early” salvage radiation therapy (SRT) provide supporting
data that the effectiveness of SRT decreases as PSA levels rise
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[6]. Indeed, reports from our center [7] and others [8] demon-
strate improved oncologic outcomes with SRT delivered when
postoperative PSA is <0.50ng/mL compared to higher levels.
Moreover, Tilki et al. [9] recently demonstrated that initiating
SRT at PSA <0.25ng/mL is associated with a lower risk of over-
all mortality (OM).

However, a critical limitation of most studies to date examining
the outcomes of SRT at various postoperative PSA levels is the
absence of a comparator, or “control,” population of patients with
BCR at the same PSA levels who are not treated with SRT. That
is, reported SRT studies have primarily consisted exclusively of
SRT-treated patients and compared the outcomes following SRT
delivered to patients with a lower versus a higher level of PSA.
Notably, we previously documented that 40% of patients who ex-
perience a PSA rise to 0.20ng/mL post-RP and remain untreated
do not experience a subsequent continued PSA increase, and in
fact only 10% of patients with a PSA of 0.20ng/mL who do not
receive SRT develop metastasis by 10years [1, 10]. Thus, we be-
lieve that including an untreated comparator cohort is essential
to determining the impact of SRT on the natural history of BCR
following RP.

To our knowledge, only two retrospective series to date have ex-
amined the impact of SRT on metastases and mortality among
men with BCR, including a cohort of patients with BCR who did
not receive SRT [11, 12]. However, these studies were limited
by relatively small sample sizes and the use of historic cohorts
[11, 12]. Therefore, we sought to evaluate the long-term natural
history of patients with BCR after RP and quantify the onco-
logic benefit of SRT in a large cohort with extended follow-up.
Specifically, using propensity score matching (PSM), we com-
pared metastasis, prostate cancer-specific mortality (PCSM),
and OM among patients with BCR managed with or without
SRT. We then performed interaction analyses to identify subsets
of patients most likely to benefit from SRT.

2 | Materials and Methods
2.1 | Cohort Description

Following Mayo Clinic Institutional Review Board approval (No.
23-008224), we analyzed consecutive patients who underwent
RP for localized prostate cancer at Mayo Clinic from January
1990 to December 2017 and subsequently developed BCR. BCR
was defined as two consecutive post-RP PSA values >0.20ng/
mL. We excluded men who received neoadjuvant hormone ther-
apy (N=62), adjuvant systemic therapy (N=11), or adjuvant
radiation therapy (N=71) (Figure 1). RP was performed using
standardized open or minimally invasive techniques. The extent
of pelvic lymph node dissection varied by surgeon and over the
study period. Patients with positive lymph nodes post-RP were
included. The decision to pursue SRT was at the discretion of the
patient and the treating urologist and radiation oncologist.

2.2 | Radiation Therapy

The radiographic evaluation prior to SRT, the use of concur-
rent androgen deprivation therapy (ADT) and the specific SRT

All patients in prostatectomy registry
N=30,591

l

Patients with surgery between January
1990 and December 2017, with no
prior treatment, excluding foreign

patients
N=20,689
Patients with neoadjuvant therapy:
Patients that developed BCR HRT: N=62
_ | — .
N=7.,563 Systemic therapy: N=11
l Radiation therapy: N=71

Patients without neoadjuvant therapy

N=7,419
Patients with complete information: Patients without SRT:

|

N=6,881 N=4,772

l I

Patients with SRT: Patients without SRT (matched):
N=2,109 N=2,109

FIGURE1 | Consortdiagram of BCR cohort selection.

treatment plan, target localization, and delivery methods were
determined by the treating radiation oncologist. Post-SRT mon-
itoring primarily involved regular PSA measurements and clin-
ical examinations, with additional tests as indicated. Salvage
ADT for rising PSA or clinical progression following SRT was
also initiated at the treating clinician’s discretion. We did not
adjust for salvage ADT as this treatment has shown no consis-
tent impact on outcomes [13, 14], and indeed the AUA Advanced
Prostate Cancer Guidelines do not endorse routine ADT for
BCR [15].

2.3 | Outcomes

The primary outcome of interest was metastases. The diagnosis
of metastases was achieved using various imaging modalities:
computed tomography (CT), bone scan, magnetic resonance
imaging (MRI), 11C-choline PET/CT, 18F-choline PET/CT, and
Ga-68-PSMA PET/CT. These assessments were supplemented
with pathologic confirmation as deemed appropriate by the
treating physician. Secondary outcomes included PCSM and
OM. Patients' vital status was determined annually from either
death certificates or direct communication with physicians.

2.4 | Descriptive Statistics

Descriptive statistics were performed to compare clinical fea-
tures between SRT and matched surveillance groups, sum-
marized by absolute standardized difference (ASD). ASD is
defined as the difference in means (or proportions) divided by
the standard deviation and is a common approach for evaluating
whether matching has satisfied balance assumptions. ASD <0.2
is interpreted as well balanced in the matched cohort. Statistical
analyses were performed using SAS version 9.1.3 statistical soft-
ware (SAS Institute, Cary, NC, USA), and all tests were two-
sided with a p<0.05 considered significant.
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2.5 | Time-Dependent Propensity Score Matching

We conducted risk set matching between patients who did and
did not receive SRT for BCR using a time-dependent propensity
score. The hazard for SRT treatment over time post-BCR was
modeled using a Cox proportional hazards model. Covariates
in the Cox regression for SRT treatment were selected a priori
based on suspected confounders, including time-independent
covariates at surgery or at BCR (time zero): age at BCR, year
of surgery, time from surgery to BCR, Gleason grade group, T
stage, N stage, and margin status at RP [8, 16]. We also included
time-dependent covariates ascertained after BCR: PSA value,
logarithm of PSA, highest postoperative PSA, and PSA count
since surgery. The inclusion of multiple functions of PSA allows
for a flexible nonlinear functional form of the relationship (in-
cluding PSA and log PSA in the model). Furthermore, we did
not include adjustment for PSA doubling time (PSADT) in the
matching process because the date to start the time frame for
the calculation of PSADT is not known for the non-SRT patients
until they have been matched with an SRT patient. However,
we performed a subset analysis to include only patients with
PSADT information, and the PSADT is controlled for in the
models. Time-dependent covariates were updated at each new
PSA report in the registry record for the patient. The model
outputs a propensity to be treated with SRT for every patient
at every time point between BCR and observed SRT or loss to
follow-up (including death). Further details regarding PSM are
provided in Supplementary Methods.

The association between surveillance and SRT with metastasis
risk was assessed using a Cox proportional hazards model, with
time zero defined as the time of SRT or the matched equivalent
for surveillance patients. Cause-specific hazards models were
used to account for competing mortality risks. PCSM was sim-
ilarly analyzed. The number needed to treat (NNT) with SRT
was calculated using regression estimated absolute risk reduc-
tion according to Altman'’s method [17].

3 | Results
3.1 | Cohort Characteristics

Among 20,689 patients who underwent RP for localized prostate
cancer during the study period, 7563 developed BCR and 6881
had available data for analysis (Figure 1). The median follow-up
after BCR was 10.2years (IQR 5.0, 16.3). During this period,
1147 (16.7%) patients with BCR developed metastases and 1761
died (507 from prostate cancer). In matched patients with BCR
who did not receive SRT, the 15-year risks of metastases, PCSM,
and OM were 30%, 18%, and 45%, respectively.

3.2 | Association of SRT With Metastasis Among
Men With BCR

Overall, 2109 patients who developed BCR received SRT.
Patients with BCR who were treated with SRT were younger
(64.6 vs. 68.5, p<0.001), less frequently had lymph node-pos-
itive disease (3.5% vs. 6.6%, p<0.001), and were more likely to
have positive surgical margins (45.9% vs. 37.5%, p=0.15) than

untreated patients (Table 1). After PSM, the ASD between the
SRT and surveillance cohorts was negligible.

Among PSM patients with BCR, those who received SRT had
significantly lower risks of metastasis at 5 (12.7% vs. 19.3%,
p<0.0001) and 15years (28.6% vs. 31.5%, p<0.0001) compared
to patients not treated with SRT (Figure 2A). Similar findings
were noted in the subset of patients with sufficient PSADT
data (Supplementary Table and Supplementary Figure). Receipt
of SRT remained associated with a decreased risk of metastases
on multivariable analysis as well (HR 0.75, 95% CI 0.63-0.90,
p=0.002). These data translate to a NNT with SRT for BCR of 23
(95% CI 17-41) and 15 (95% CI 11-27) to prevent one metastasis
at 5 and 15years, respectively (Table 2).

3.3 | Association of SRT With PCSM and OM
Among Men With BCR

Within the PSM cohort, we noted that PCSM at 5years was 2.6%
versus 5.2% in patients who did versus did not receive SRT, and
18.3% versus 23.0% at 15years (p=0.02) (Figure 2B). The corre-
sponding risks of OM were 7.0% versus 13.3% at Syears and 47.2%
versus 58.9% at 15years (p <0.0001), respectively (Figure 2C).
On multivariable analysis, SRT was independently associated
with reduced OM (HR 0.79, 95% CI 0.70-0.89; p=0.0001), but
did not reach statistical significance for PCSM (HR 0.81, 95% CI
0.64-1.03; p=0.09).

3.4 | Interaction Analysis for Factors Associated
With the Magnitude of Benefit From SRT

To evaluate the potential relationship between various clinico-
pathologic factors and the efficacy of SRT, which might then
facilitate a more individualized approach to BCR management,
we conducted interaction analyses evaluating nodal status, sur-
gical margin status, pathologic T stage, and PSA levels prior to
SRT (Table 3). Specifically, we found no interaction (p value for
interaction >0.10) with respect to the association of SRT with
metastasis and margin status, pathologic T stage, and pathologic
Gleason score. On the other hand, a significant interaction was
identified between SRT and nodal status (p=0.04), such that
SRT was associated with a greater metastasis risk reduction
among pN+ SRT-treated patients (HR 0.41, 95% CI 0.22-0.77,
p=0.005) than pN-— patients (HR 0.81, 95% CI 0.67-0.97,
p=0.02). However, pN status did not significantly interact with
the effect size of SRT for the outcome of PCSM (p=0.33) or OM
(p=0.16). Importantly, pre-SRT PSA (<0.40 vs. >0.40ng/mL)
was the only variable modifying the effect of SRT on metastasis
(p=0.02), PCSM (p=0.003), and OM (p =0.009). Furthermore,
for the cohort of patients for whom PSADT values were available,
the effect size of SRT on metastasis (p=0.88), PCSM (p =0.42),
and OM (p=0.93) did not vary significantly across PSADT sub-
sets (greater than or less than 1year) (Table 3).

4 | Discussion

Herein, we evaluated what is to our knowledge the largest re-
ported cohort of patients with BCR to determine long-term
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| (Continued)

TABLE 1

After propensity score matching

Prior to propensity score matching

Entire cohort

Absolute
standardized

Absolute
standardized

Surveillance

Surveillance

differences*

=2109)

SRT (N

2109)

=

differences*

=2109)

SRT (N

4772)

(=

N=6881

0.163

3.0 (2.0, 6.0) 0.020

3.0 (2.0, 6.0)

Number of PSA checks
between BCR and

SRT or matching date,
median (IQR)

*The absolute standardized differences are a metric that attempts to evaluate the assumption that the propensity score is providing adequate balance between groups. Due to our large N, many of these p values would be taken to

indicate significant differences between the two groups despite there being a lot of overlap in the IQRs and minimal absolute standardized differences, indicating similar group distributions of matched characteristics.

aKruskal-Wallis p value.
bChi-square p value.

oncologic outcomes. We determined that approximately 70% of
patients with BCR who did not receive SRT remained metastasis-
free at 15years, underscoring the relatively indolent natural his-
tory of most patients with a detectable PSA after surgery. Using a
time-dependent PSM approach, we quantified the benefit of SRT
in lowering the risks of metastasis, PCSM, and OM. SRT was
associated with absolute reductions in metastasis risk of 6.6%
at 5years and 2.9% at 15years, translating to NNT of 23 and 15
patients, respectively, at these time points. Again, such data em-
phasize the importance of careful patient selection for secondary
treatments to avoid exposing those patients not likely to experi-
ence disease progression to the costs and potential toxicities of
secondary therapy. Moreover, our interaction analyses suggest
that certain subgroups—particularly those with lymph node-
positive disease—may derive the greatest benefit from SRT.

Our study provides a contemporary perspective on the long-
term natural history of untreated BCR [1, 18]. Specifically, by
demonstrating that many patients with guideline-defined BCR
[19] will never progress clinically, our findings support the value
of a risk-stratified approach to BCR. Indeed, several risk models
have been proposed for clinical use [3, 20-22]. Such an individ-
ualized management strategy optimizes the risk/benefit/cost
balance of SRT, sparing patients with low-risk BCR from unnec-
essary additional treatment. While most patients who receive
post-RP radiation report favorable long-term quality of life [23],
there is a risk for treatment-related complications requiring uro-
logic or gastrointestinal intervention, as well as increased risk
for hospitalization and secondary malignancy [24].

In addition to large cohort size and long-term follow-up, our
study is noteworthy for including patients with BCR who did
and did not receive SRT. Two prior retrospective series have
compared outcomes of patients with BCR managed with SRT
versus surveillance. Trock et al. [11] analyzed 635 patients with
BCR (238 received SRT) treated from 1980 to 2004 and reported
that SRT significantly improved PCSM relative to surveillance.
In a second study, Tilki et al. [12] examined 874 PSM patients
with BCR managed with SRT versus surveillance and demon-
strated that SRT was associated with a 9% reduction in metas-
tasis. However, Tilki et al. did not analyze whether specific
subsets of patients particularly benefited from SRT, and in ad-
dition, the propensity score used there solely considered surgi-
cal and pathologic characteristics, omitting post-RP PSA values.
Consequently, that model did not account for elapsed times since
BCR, potentially introducing immortal time bias, as patients
receiving SRT are assumed to survive to a certain point post-
BCR to receive treatment, a condition not applicable to their un-
treated counterparts. Our study significantly improves on these
earlier works [11, 12] by including over 4100 PSM patients and
by using a time-dependent propensity score, enabling outcome
evaluation from the initiation of SRT or its matched equivalent
(such as time from RP and post-RP PSA), effectively mitigating
immortal time bias.

Our comparative analysis enabled us to determine the NNT
with SRT, highlighting the potential overtreatment of fre-
quently indolent disease and further emphasizing the impor-
tance of risk stratification and shared decision making in the
management of BCR [6, 22]. In fact, we would submit that
our findings establish a strong rationale for a trial comparing
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FIGURE2 | Cumulative incidence of (A) systemic progression, (B) prostate cancer-specific mortality, and (C) overall mortality among 1:1 propen-
sity score-matched patients with BCR post-RP, stratified by receipt of SRT versus no SRT.

early SRT to surveillance among patients with BCR after RP.
Additionally, our demonstration of an interaction between
PSA at the time of SRT and subsequent oncologic outcomes un-
derscores the need to consider each patient's clinicopathologic

risk factors when deciding whether to initiate treatment at a
postoperative detectable PSA. Not all patients with the same
PSA value are at comparable risk of progression, nor are
they likely to derive equivalent benefit from secondary local
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FIGURE2 | (Continued)
TABLE 2 | Hazard ratios of SRT after matching by propensity scores and number needed to treat for systemic progression, prostate cancer specific

mortality, and overall mortality.

Number needed to treat* (95% CI)

Disease outcome Hazard ratio (95% CI) P 5years 15years
Systemic progression 0.75 (0.63-0.90) 0.002 23 (17-41) 15 (11-27)
Prostate cancer mortality 0.81 (0.64-1.03) 0.086 103 (62-494) 26 (15-124)
Overall mortality 0.79 (0.70-0.89) 0.0001 38 (29-62) 12 (9-20)

*NNT calculated using regression-based absolute differences in event-free survival between SRT and observation.

therapy. Meanwhile, our interaction analysis suggests that
SRT may be particularly beneficial in decreasing the risk of
metastases among patients with pN+ disease, an especially
high-risk cohort for whom the optimal management after sur-
gery remains incompletely defined.

We acknowledge that the metastases-free survival outcomes
reported in our study differ from those observed in prior insti-
tutional series of patients with BCR following RP. Importantly,
in a prior series from our institution, Boorjian et al., utilizing
data between 1990 and 2006, similarly reported metastasis in
approximately 20% of patients with BCR after RP at 10years
and 24% at 15years [1]. Meanwhile, Pound et al. [4] reported
a 15-year metastasis-free survival of just over 25% after BCR,
and Freedland et al. [5] observed a 15-year cancer-specific
survival of 53% among 379 men with post-RP BCR, both an-
alyzing cohorts from Johns Hopkins. We would submit that
the reasons for the disparate reported outcomes between
these different institutional series are likely manifold. For

one, differences in cohort clinicopathologic characteristics
likely contributed to the observed differences in outcomes.
For example, in a separate series from Hopkins, Trock et al.
[11] studied a cohort where 75%-80% of patients had Grade 7
or higher disease, compared to 56% in our study. Additionally,
their cohort included less than 20% with pT2 disease, whereas
our study included 65% with pT2. These differences suggest
that the Hopkins cohort may have comprised patients with
more aggressive or advanced disease, potentially explaining
the higher metastasis rates reported from those studies. In
addition, reported metastasis-free survival rates may be influ-
enced by differences in the timing of salvage therapy deliv-
ery, details of salvage therapy delivery, follow-up duration, as
well as differential use of the imaging modalities which have
evolved over time (e.g., PSMA PET scan).

We recognize that our study is limited by its retrospective de-
sign, spanning multiple years at a single institution. Indeed,
despite employing matched pair analysis, we cannot preclude
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TABLE3 |

Comparisons of systemic progression, prostate-cancer-specific mortality, and overall mortality between surveillance and SRT matched

patients, including interaction analysis for nodal status, margin status, pathologic T stage, composite pT stage and margin status, last PSA prior to
SRT, pathologic Gleason score, and PSA doubling time.

Systemic progression

Prostate cancer-
specific mortality

Overall mortality

Variable of interest HR (95% CI) p HR (95% CI) p HR (95% CI) p
Nodal status NO 0.81(0.67-0.97)  0.02  0.85(0.66-1.10) 0.22  0.80(0.71-0.94)  0.0006
N1 0.41(0.22-077)  0.005  0.60(0.31-1.16)  0.13  0.52(0.29-0.94)  0.03
Interaction — 0.04 — 0.33 — 0.16
Margin status Negative 0.73(0.58-0.92)  0.01 1.08(0.75-1.54)  0.68  0.90(0.75-1.08)  0.25
margin
Positive margin ~ 0.78 (0.60-1.02)  0.07  0.65(0.47-0.90)  0.009  0.70 (0.60-0.83)  <0.0001
Interaction — 0.68 — 0.04 — 0.047
Pathologic T stage T2 0.83(0.63-1.10) 019  1.20(0.80-1.79) 0.38  0.85(0.72-0.99)  0.04
T3a 079(0.55-1.13) 019  0.69(0.42-1.15) 0.15  0.72(0.54-0.95)  0.02
T3b/T4 0.72(0.54-0.96)  0.03  0.74(0.51-1.06) 0.10  0.78(0.60-1.02)  0.07
Interaction — 0.79 — 0.13 — 0.58
Composite pT and pT2and RO 0.84(0.60-1.18)  0.31 170 (0.97-2.96)  0.06  1.00(0.81-1.24)  0.98
margin pT3/40orR1  071(0.58-0.87)  0.001  0.66(0.50-0.86) 0.002 0.71(0.61-0.82) <0.0001
Interaction — 0.41 — 0.003 0.009
Last PSA prior to <04ng/mL  099(0.73-1.35)  0.95 1.29(0.79-2.12) 031  0.99(0.81-1.21)  0.92
SRT >0.4ng/ml  0.66(0.54-0.80) <0.0001 0.67(0.51-0.87) 0.003  0.68(0.59-0.79)  <0.0001
Interaction — 0.02 — 0.02 — 0.003
Pathologic Gleason 6 1.06 (0.68-1.65)  0.80  1.30(0.73-2.31)  0.37  0.94(0.78-1.14)  0.53
score 7 0.75(0.60-0.94)  0.01  0.86(0.62-1.18)  0.35 0.79(0.66-0.94)  0.009
>8 075(0.53-1.08) 012  0.67(0.44-1.09) 0.1  0.62(0.45-0.87)  0.005
Interaction — 0.38 — 0.23 — 0.08
PSA doubling time* >1year 077(0.50-1.19) 024  1.01(0.51-1.99) 097  0.84(0.64-1.11)  0.21
<1lyear 074 (0.54-1.01)  0.054  073(0.47-1.12)  0.15  0.82(0.65-1.04)  0.10
Interaction — 0.88 — 0.42 — 0.93

*Model is subset to only patients with PSA doubling time information.

the presence of unknown confounders that may have im-
pacted decisions regarding SRT. We acknowledge that our
study lacks specific details regarding SRT, such as radia-
tion dose and concurrent use of ADT, largely due to the ex-
tended study period over which practice patterns evolved.
Additionally, we were unable to assess the impact of salvage
ADT on outcomes. We did not include PSADT as a matching
variable in our main analysis to avoid significantly reducing
the pool of eligible participants due to difficulties in match-
ing on this constantly varying parameter [25], however, our
subset analysis for patients with available PSADT values did
not significantly change our results. Moreover, the application
of Altman's method to estimate the NNT introduces inherent
variability, as this approach assumes a fixed survival rate for
controls at the selected time “t” Furthermore, in evolving
imaging modalities the use of postoperative imaging is not

captured as a variable in our registry and given the prolonged
time frame over which patients were included and the large
size of the cohort here, we are not able to comprehensively
and reliable obtain these data for analysis. Given the pro-
longed time frame over which patients were included here for
analysis, we acknowledge the evolution in staging modalities
which has occurred (e.g., bone scan to PSMA PET scan) over
the study period may have led to earlier radiographic detec-
tion of disease [26, 27]. We did not separately analyze the out-
comes following SRT for patients with BCR and radiographic
evidence of local recurrence, as we have previously reported
[28]. Collectively, these confounders would be best addressed
with a prospective randomized trial to define the impact of
SRT on the natural history of BCR and properly quantitate the
benefit of such additional local therapy in preventing clinical
progression.
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5 | Conclusions

Most patients with BCR after RP do not develop metastases on
long-term follow-up. Using a time-varying PSM algorithm with
over 4100 patients, we determined that SRT was associated
with an approximately 6.6% and 2.9% reduction in metasta-
sis at 5 and 15years, respectively. These findings suggest that
SRT contributes to a meaningful reduction in metastasis in the
post-BCR setting, while also underscoring the importance of a
risk-stratified approach to BCR management. Such an approach
seeks to identify patients most likely to benefit from SRT, while
carefully considering potential toxicity and costs. These results
offer valuable insights for patient counseling and support shared
decision making regarding the management of postoperative
BCR. Further randomized trials are warranted to refine treat-
ment strategies in this setting.
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