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ARTICLE INFO ABSTRACT
Keywords: Background and objectives: Magnetic resonance-guided radiotherapy (MRgRT) applied as stereotactic body
Prostate cancer radiotherapy to the prostate bed represents an emerging post-prostatectomy treatment approach, offering su-

Stereotactic body radiotherapy
MR-guided radiotherapy
Prostate bed

Biochemical recurrence
Patient-reported outcomes

perior soft-tissue visualization and the potential for daily online adaptive planning. This study reports a pro-
spective experience with MR-guided adaptive SBRT to the prostate bed, with a primary focus on treatment-
related adverse events and patient-reported quality-of-life (QoL) outcomes.

Materials and methods: A prospective cohort of 31 patients with biochemical recurrence following radical pros-

Quality of life tatectomy was treated with MR-guided adaptive SBRT (32.5 Gy in 5 fractions) using a 0.35 T MR-LINAC
Adaptive radiotherapy (MRIdian®, ViewRay). Elective pelvic nodal irradiation was delivered in 42% of patients (25 Gy in 5 frac-
MR-LINAC tions), and a simultaneous integrated boost (SIB) to macroscopic disease (35 Gy in 5 fractions) was administered

in 9.7% of cases. Concomitant androgen deprivation therapy (ADT) was administered in 77.4% of patients.
Adverse events were graded according to the Common Terminology Criteria for Adverse Events (CTCAE) version
5.0, and patient-reported outcomes were assessed using the Expanded Prostate Cancer Index Composite-26
(EPIC-26) and the International Prostate Symptom Score (IPSS).
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Results: With a median follow-up of 8.8 months (IQR: 6.1-16.8), no grade > 3 adverse events were observed at
any time point. Acute grade > 2 genitourinary (GU) adverse events were 3.3% at treatment completion (1/30)
and 4.3% at 6 months (1/23), with low-grade urinary incontinence as the predominant event. “No grade > 2
gastrointestinal (GI) adverse events were observed throughout the follow-up period.EPIC-26 urinary domain
scores were preserved over time (baseline: 79.6; 6 months: 81.5), while bowel domain scores remained
consistently at ceiling levels (median 100 points at all time points). Median prostate-specific antigen (PSA)
declined from 0.31 ng/mL pre-treatment to 0.02 ng/mL at 6 months, with continued suppression at 12 months
(0.04 ng/mL, n = 11). Biochemical response was 100% (31/31), although interpretation is limited by the short

follow-up.

Conclusions: MRgRT to the prostate bed demonstrates a favorable early safety and tolerability profile, with no
grade > 3 adverse events, low rates of grade > 2 GU adverse events (4.3% at 6 months, 1/23), and absence of late
grade > 3 GI adverse events, while maintaining patient-reported QoL outcomes.

1. Introduction

Stereotactic body radiotherapy (SBRT) has become an established
treatment paradigm in localized prostate cancer, supported by the pu-
tatively low o/f ratio of prostate adenocarcinoma and significant ad-
vances in image-guided radiotherapy (IGRT). Randomized trials and
large clinical series have demonstrated that SBRT provides excellent
biochemical control with low rates of adverse events, while substantially
reducing overall treatment duration, thereby improving treatment effi-
ciency and patient convenience [1-6].

Emerging retrospective and early prospective series have suggested
feasibility of post-prostatectomy SBRT, although with heterogeneous
adverse event outcomes [7-9]. The emergence of magnetic resonance
imaging-guided radiotherapy (MRgRT) has further advanced treatment
delivery by enabling superior soft-tissue contrast, intrafraction motion
visualization, and online adaptive planning [10]. This technology offers
distinct advantages over conventional computed tomography (CT)-
guided radiotherapy, including improved target and organs of interest
(OAR) delineation and the potential for planning target volume (PTV)
margin reduction [11]. The MIRAGE phase III trial demonstrated that
MRgRT significantly reduced acute grade > 2 genitourinary (GU)
adverse events compared with CT-SBRT (24.4% vs. 43.4%, p = 0.01) in
patients with intact prostate [12], providing a strong clinical and dosi-
metric rationale for exploring MRI guidance in the post-prostatectomy
setting, although direct extrapolation should be made with caution
given anatomical and biological differences.

Postoperative radiotherapy remains a cornerstone in the manage-
ment of prostate cancer following radical prostatectomy, particularly for
patients with adverse pathological features or biochemical recurrence.
While the RADICALS-RT trial established that moderately hypofractio-
nated radiotherapy (52.5 Gy in 20 fractions) yields patient-reported
outcomes (PROs) comparable to conventional fractionation (66 Gy in
33 fractions) [2], the role of SBRT in this specific anatomical context
remains investigational and requires careful evaluation of both efficacy
and long-term safety [13]. When delivering SBRT to the prostate bed, a
critical challenge is managing intrafraction motion, which can
compromise dose precision and increase exposure to surrounding OAR.
MRgRT enables real-time cine imaging and gating strategies, allowing
continuous monitoring and mitigation of target motion without the need
for implanted fiducials [14,15].

Despite increasing international experience with post-prostatectomy
SBRT, prospective data on MR-LINAC platforms remain scarce, partic-
ularly regarding patient-reported outcomes [16]. To address the evi-
dence gap in the primary setting, we conducted a prospective study
evaluating the safety and tolerability of MRgRT to the prostate bed in
patients with biochemical recurrence, with a predefined focus on
adverse events and patient-reported quality-of-life (QoL) outcomes. The
primary endpoint was acute and subacute adverse events, with sec-
ondary endpoints including patient-reported QoL and early biochemical
response.

2. Materials and methods
2.1. Study design and patient population

This investigation represents a prospective cohort analysis derived
from an ongoing basket-type protocol, conducted at Hospital La Mila-
grosa, which received ethical approval from the Ethics Committee of
Hospital Universitario de La Princesa (registry #5289). The basket-type
protocol encompasses patients receiving MRgRT using a 0.35 T MR-
LINAC system (MRIdian®, ViewRay) for various indications; the pre-
sent analysis is restricted to the prostate bed cohort. For the present
analysis, patients treated between July 2023 and May 2024 were
selected according to pre-specified inclusion criteria and a predefined
analysis cut-off date.

Eligible participants were men aged >18 years with histologically
confirmed prostate cancer following radical prostatectomy, with or
without lymphadenectomy, presenting with biochemical recurrence
(defined as two consecutive PSA values >0.20 ng/mL separated by
>2 months and occurring >6 months after surgery), and ECOG perfor-
mance status 0-1. Biochemical recurrence alone was considered a suf-
ficient indication for prostate bed radiotherapy. The presence of
macroscopic local recurrence or pelvic nodal disease on staging imaging
was used to determine treatment volumes and boost strategies (see
Section 2.2). All patients underwent staging imaging including pelvic
MRI and, when available, PSMA-PET/CT. Macroscopic local recurrence
was defined as a lesion identified within the prostate bed on pelvic MRI
and/or PSMA-PET/CT. Pelvic nodal recurrence was defined as PSMA-
positive pelvic lymph node(s) detected on PSMA-PET/CT. Biochemical
recurrence alone was considered a sufficient indication for prostate bed
radiotherapy, whereas the presence of macroscopic local or nodal dis-
ease determined the use of boost volumes and/or pelvic nodal irradia-
tion. Exclusion criteria included documented distant metastatic disease
and prior pelvic radiotherapy.

Concomitant androgen deprivation therapy (ADT) was prescribed
according to the risk-stratification protocol described by Gonzalez-San
Segundo et al. [17]: low-risk patients received no ADT, intermediate-risk
patients received 0-6 months, and high-risk patients received 6 months
to 2 years. Elective pelvic lymph node irradiation (WPRT) was added for
pNO patients with high-risk features (Gleason score 8-10 and post-
prostatectomy PSA nadir >0.4 ng/mL), in line with available evidence
from retrospective series [18,19] and randomized data such as the
SPPORT trial [5].

2.2. MRI-guided radiotherapy treatment planning

Following written informed consent, patients underwent a stan-
dardized bowel and bladder preparation protocol, including at least one
week of low-residue diet and laxatives. Simulation was performed using
a TRUFI MRI sequence with controlled bladder filling and rectal
emptying, supplemented by a planning CT for electron density mapping.

Target and OAR contouring followed RTOG consensus guidelines
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[20,21] for the prostate bed and pelvic lymph nodes. Per RTOG guide-
lines, the posterior bladder wall was included within the prostate bed
CTV, as the prostate bed is a virtual space physiologically occupied in
part by the bladder. The prostate bed CTV was contoured with Boolean
subtraction of the bladder lumen during both initial planning and daily
adaptive workflows, while the nodal CTV similarly excluded bowel
structures.

Planning Target Volumes (PTV)margins were 2 mm for the prostate
bed or macroscopic disease (PTV1, PTV2) and 4 mm for pelvic lymph
nodes (PTV2), reflecting the use of daily adaptive MR guidance. All
patients received 32.5 Gy in 5 fractions to PTV1 (prostate bed). When
elective nodal irradiation was indicated, 25 Gy in 5 fractions was
delivered to the pelvic lymph node volume (PTV2). A simultaneous in-
tegrated boost (SIB) to 35 Gy in 5 fractions (PTV3) was delivered to any
macroscopic disease identified on MRI or PSMA-PET/CT, including both
prostate bed recurrences and PSMA-positive pelvic lymph nodes. The
planning objective required that >95% of the PTV received the pre-
scription dose, with hotspots limited to <110%. Per institutional pro-
tocol, coverage below this threshold (V95% < 95%) was accepted when
required to fulfil organ-at-risk constraints during online adaptive
replanning.

2.3. Adaptive delivery protocol

During adaptive delivery, all anatomical structures were reviewed
and, when necessary, re-contoured daily according to predefined insti-
tutional protocols. Online replanning was performed when OAR con-
straints were not met.

A rectal surrogate structure, delineated with >1 cm cranio-caudal
margins relative to the PTV, was used for gating and continuously
monitored using cine MRI in sagittal and coronal planes (region-of-in-
terest (ROI) threshold: 5-7%; confidence level: 85-95%).

All fractions were delivered using an online adaptive workflow. The
median total time per fraction from patient entry to treatment comple-
tion, including set-up MRI acquisition, daily adaptive replanning, and
beam delivery, was 30 min (range 20-75 min). Secondary quality
assurance (QA) was performed at each fraction using ArcCHECK® (Sun
Nuclear Corp.) dosimetric verification, ensuring treatment delivery
accuracy.

2.4. Follow-up and outcome assessment

Physician-assessed adverse events were graded according to CTCAE
version 5.0, and classified as acute (occurring <90 days from the start of
radiotherapy) or late (>90 days from the start of radiotherapy). A
clinically significant change in IPSS was defined as a change of >3 points
from baseline, consistent with established thresholds in the literature.
Serum PSA levels were obtained at baseline, 1-3 months post-treatment,
every 3 months during the first year, and every 6 months thereafter.

PROs were collected using the International Prostate Symptom Score
(IPSS) and the Expanded Prostate Cancer Index Composite-26 (EPIC-26)
at baseline, 1-3 months post-treatment, and every 6 months thereafter
for a planned minimum follow-up of 5 years.

2.5. Statistical analysis

Demographic, clinical, and treatment variables were prospectively
recorded. Continuous variables are reported as medians with inter-
quartile ranges (IQR), while categorical variables are presented as ab-
solute and relative frequencies. Longitudinal changes in PRO were
analyzed using linear mixed-effects models, accounting for repeated
measures at baseline, 3, 6, and 12 months. Median follow-up was
calculated from the date of first treatment fraction to the date of last
follow-up using the reverse Kaplan-Meier method. Minimally important
difference (MID) thresholds applied for EPIC-26 domains were: urinary
function 6 points, urinary bother 5 points, bowel function 4 points, and
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sexual function 10 points, in accordance with published literature [22].
A clinically meaningful change in IPSS was defined as >3 points from
baseline. All statistical analyses were performed using IBM SPSS Sta-
tistics version 26.0 (IBM Corp., Armonk, NY, USA), with a two-sided
significance level set at p < 0.05.

3. Results
3.1. Patient and treatment characteristics

A total of 31 patients treated with MRgRT to the prostate bed were
included. After a median follow-up of 8.8 months (IQR, 6.1-16.8), most
patients had an ECOG performance status of 0 (83.9%). The cohort was
mainly composed of intermediate-risk patients, with 38.7% classified as
favorable and 16.1% as unfavorable, while 35.5% had high-risk disease.

Pathologically, Grade Group II was the most frequent finding, and
tumors were predominantly organ-confined (67.7%), although extrac-
apsular extension (pT3a), seminal vesicle invasion (pT3b), and nodal
involvement (pN1) were each present in 16.1% of cases. Staging imag-
ing was performed in all patients; PSMA-PET was evaluable in 29 pa-
tients, of whom 21 (72.4%) underwent the study (two patients were not
evaluable due to renal insufficiency contraindicating radiotracer
administration). Of the 31 treated patients: 15 (48.4%) had biochemical
recurrence without macroscopic disease on staging imaging and
received prostate bed irradiation alone; 13 (41.9%) received additional
elective pelvic nodal irradiation (PTV2, 25 Gy) based on pN1 at surgery
(n = 5) or imaging-detected nodal recurrence (n = 8); and 3 (9.7%)
received a simultaneous integrated boost to macroscopic residual dis-
ease (PTV3, 35 Gy), of whom 2 had PSMA-positive nodal disease and 1
had visible prostate bed recurrence on MRI. Concomitant ADT was
administered in 77.4% of patients. Detailed characteristics are summa-
rized in Table 1.

The median interval between simulation and first fraction was
16 days (IQR: 10-22; range: 4-87), and median overall treatment
duration was 9 days (IQR: 8-10; range: 7-39; see note in text regarding
the outlier value). Median PTV1 volume was 63.6 cc (IQR: 47.6-80.1;
range: 38.5-127.7 cc), with a median planned V95% coverage of 84.3%
(IQR: 80.2-94.9; range: 62.5-98.2%). PTV2 was delivered in 13 patients
(41.9%): 25 Gy in 10 cases (76.9%). PTV3 was delivered in 3 patients
(9.7%) for macroscopic recurrence (median volume 16.4 cc) and 3 cases
(23.1%) corresponding to gross nodal disease. The maximum treatment
duration of 39 days reflected one patient who required a planned
treatment break due to an intercurrent medical event unrelated to
radiotherapy; all remaining patients completed treatment without
interruption, with a median duration of 9 days (IQR: 8-10; range
excluding outlier: 7-14 days).

3.2. PSA kinetics

Biochemical response was achieved in all patients. A progressive
decline in PSA was observed from treatment initiation (Fig. 1). Median
PSA decreased from 0.31 ng/mL pre-RT to 0.03 ng/mL at 3 months,
0.02 ng/mL at 6 months, and 0.03 ng/mL at 9 months. At 12 months
(n = 11), median PSA was 0.04 ng/mL.

3.3. Acute and late toxicity

3.3.1. Genitourinary adverse events

At baseline, 19.4% of patients (6/31) had pre-existing grade 1 GU
adverse events, reflecting post-prostatectomy functional status: urinary
incontinence G1 in 16.1% (5/31) and urinary frequency G1 in 3.2% (1/
31). No patient had grade > 2 GU or any GI adverse events at baseline.
At treatment completion (n = 30), 33.3% of patients (10/30) experi-
enced any GU adverse event (>G1). The two most common events were
cystitis (30.0%; G1: 26.7%, G2: 3.3%) and urinary incontinence (13.3%;
G1: 10.0%, G2: 3.3%). At 3 months (n = 30), urinary incontinence
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Table 1
Patient, histopathological, and treatment planning characteristics of the study
cohort.

Variable Overall (n = 31) Value
Demographics

Age (y), median (range) 70 50-82
ECOG PS 0 26 (83.9%)

ECOG PS 1 5 (16.1%)

Median follow-up (mo), median (range) 8.8 1.7-21.5
PSA

PSA at initial diagnosis (ng/mL), median (range)  4.97 0.13-68
Pre-RT PSA (ng/mL), median (range) 0.31 0.01-13.5
Pathologic features

Pathologic T stage

pT2 (all subtypes) 21 (67.8%)

pT3a (ECE) 5 (16.1%)

pT3b (SVD) 5 (16.1%)

Pathologic N stage

pNO 26 (83.9%)

PN1 5(16.1%)

Pathologic Gleason

1 4 (12.9%)

I 11 (35.5%)

III 7 (22.6%)

I\ 5(16.1%)

A 4 (12.9%)

Risk classification

Low risk 2 (6.5%)

Favorable intermediate risk 12 (38.7%)

Unfavorable intermediate risk 5 (16.1%)

High risk 11 (35.5%)

Isolated biochemical recurrence 1 (3.2%)

Advanced imaging

PSMA-PET performed (of 29 evaluable patients) 21 (72.4%)

SBRT parameters

Prostate bed dose (Gy), median (range) 32.5 32.5-32.5
Dose per fraction (Gy) 6.5

Number of fractions 5

PTV1 volume (cc), median (range) 63.6 38.5-127.7
PTV1 V95% coverage (%), median (range) 84.3 62.5-98.2
Prostate bed boost (SIB to PTV3, 35 Gy) 3(9.7%)

Elective pelvic nodal RT (PTV2, 25 Gy) 13 (41.9%)

Overall treatment duration (d), median (range) 9 7-39

Systemic therapy
Concurrent ADT use
Duration 6 months
Duration 18 months

24 (77.4%)
9 (37.5%)
2 (8.3%)

Duration 24 months 13 (54.2%)

ECOG PS, Eastern Cooperative Oncology Group performance status; RT, radio-
therapy; IQR, interquartile range; ADT, androgen deprivation therapy; PSMA,
prostate-specific membrane antigen; PTV, planning target volume; V95%, vol-
ume receiving > 95% of the prescribed dose.; y, years; mo, months; d, days.

became the predominant finding (26.7%; G1: 16.7%, G2: 10.0%),
whereas cystitis decreased to 6.7%. At 6 months (n = 23), any-grade GU
adverse events were present in 30.4%, primarily attributable to low-
grade urinary incontinence (26.1%; G1: 21.7%, G2: 4.3%). Grade > 3
GU adverse events were 0% at all time points. (Table 2).

3.3.2. Gastrointestinal adverse events
At treatment completion, only 6.7% of patients developed GI adverse
events >G1 (G1 diarrhea: 6.7%; G1 rectal tenesmus: 3.3%). At 3 and
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Fig. 1. PSA kinetics following MR-guided adaptive SBRT to the prostate bed.
Median PSA values (ng/mL) are shown with IQR error bars at each time point
on a logarithmic Y-axis. The median PSA value at diagnosis (4.97 ng/mL) is
plotted for context. The vertical dashed line indicates the start of radiotherapy.
Numbers at risk at each time point are shown below the X-axis: Diagnosis
n=31,PreRTn=31,3mon=30,6 mon=28,9mon=20,12mon =11,
18 mo n = 5. Note: PSA interpretation is significantly confounded by
concomitant ADT in 77.4% of patients.

6 months, GI adverse events were 0% across all assessed domains. No
grade > 3 GI adverse events were documented.

3.4. Lower urinary tract symptoms (IPSS)

At baseline, the median total IPSS was 3 points (IQR: 1-7.25; range:
0-18), corresponding predominantly to mild symptoms (77.3%), while
22.7% of patients presented moderate symptoms. The median urinary
QoL (item 8) score was 1 (IQR: 0-2).

Pre-treatment urinary continence data were available for 22 pa-
tients. At baseline, 22.7% reported leakage less than one in five times,
18.2% less than half the time, and 4.5% required the use of a penile
clamp prior to radiotherapy.

At 3 months (n = 11), median IPSS increased to 6 points (IQR: 4-8;
mean: 5.8 £+ 2.9), and remained stable at 6 months (n = 14), with a
median of 6 points (IQR: 1.75-9.25; mean: 6.1 + 4.8). Overall, no
clinically significant deterioration in urinary symptoms was observed,
and no patient developed severe LUTS (IPSS >20) during follow-up.
IPSS outcomes are displayed in Fig. 2(panels F-H).

3.5. Patient reported outcomes and QOL

Fig. 2 show changes in EPIC 26. Baseline median urinary domain
score was 79.6 points (IQR: 70.4-97.2). At 3 months, scores remained
stable (median 76.9; IQR: 63.9-100), and at 6 months increased to 81.5
(IQR: 66.2-97.2). The bowel domain remained consistently at ceiling
levels throughout follow-up: median 100 points at all time points. Sexual
function scores were low at all time points: median 30.6 at baseline,
decreasing to 16.7 in 3 months and 20.8 in 6 months. Hormonal vitality
remained stable: median 90 at baseline, 90 at 3 months, and 85 at
6 months. This stability is notable given the high proportion of patients
receiving ADT. Urinary bother scores remained high throughout follow-
up, with >80-point scores in 88.5%, 73.3%, and 82.4% of patients at
baseline, 3 months, and 6 months, respectively.

4. Discussion

This prospective study reports the clinical experience with MRgRT
the prostate bed, providing prospectively collected real-world data on
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Table 2
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Physician-assessed genitourinary adverse events according to CTCAE v5.0, by follow-up time point.

Adverse event domain (CTCAE v5.0) End of RT (n = 30)

3 Months (n = 30) 6 Months (n = 23)

Grade 2 Grade > 3 Grade 2 Grade > 3 Grade 2 Grade > 3
Genitourinary adverse events
Any GU adverse event (>G2) 3.3% (1/30) 0% 10.0% (3/30) 0% 4.3% (1/23) 0%
Cystitis 3.3% (1/30) 0% 0% 0% N/A 0%
Urinary incontinence 0% 0% 10.0% (3/30) 0% 4.3% (1/23) 0%
Hematuria 0% 0% 0% 0% 0% 0%
Urinary retention 0% 0% 0% 0% 0% 0%

CTCAE, Common Terminology Criteria for Adverse Events; GU, genitourinary; G2/G3, adverse event grade. “Percentages based on evaluable patients at each time

point.

feasibility, acute and subacute adverse events, and QoL outcomes using
the validated EPIC-26 instrument within a uniform treatment protocol.
The main finding is that MRgRT to the prostate bed delivering 32.5 Gy in
5 fractions over a median of 9 days is feasible and well tolerated, with no
grade > 3 adverse events and no clinically meaningful deterioration in
QoL domains during early follow-up, although these findings should be
interpreted in the context of a limited median follow-up of 8.8 months.

The adverse event outcomes compare favorably with major reference
trials in post-prostatectomy radiotherapy. The RADICALS-RT trial
established that moderately hypo fractionated radiotherapy yields
patient-reported urinary and bowel outcomes comparable to conven-
tional fractionation at 2 years [1], with long-term follow-up confirming
these findings while supporting early salvage over adjuvant treatment
[2]. Our approach further compresses treatment duration and achieves
low early adverse event rates that appear at least comparable to those
reported with moderate hypofractionation, although cross-trial com-
parisons should be made cautiously.

The NRG-GUOO03 trial demonstrated comparable outcomes with
moderate hypofractionation in the postoperative setting, with late
grade > 3 adverse events observed in a proportion of patients at long-
term follow-up [3]. In contrast, our early results show preserved EPIC-
26 urinary scores at 6 months (81.5 vs 79.6 at baseline), although
attribution to MR-guided adaptation should be made cautiously given
the absence of a control group and the potential confounding effect of
concomitant ADT.

From a mechanistic perspective, MR-guided adaptive radiotherapy
improves visualization of the relevant anatomical structures, which
remain part of the target volume according to contouring guidelines.
Nevertheless, it may facilitate treatment re-planning under different
bladder filling conditions, which are common in this patient population
due to post-surgical residual incontinence and the difficulty of main-
taining adequate bladder filling throughout the treatment session.
Whether these adaptive replanning advantages translate into clinically
meaningful long-term reductions in adverse events remains to be
demonstrated in prospective comparative studies.

The SCIMITAR trial provides the most comparable prospective SBRT
dataset, reporting late grade 2/3 GU adverse event rates of 31%/,/4% and
GI adverse events of 6.2%/3% at 4 years [4a,4b]. Similarly, the POPART
multicentric prospective study reported salvage SBRT to the prostate
bed with a comparable favorable tolerability profile [23]. Importantly,
MRgRT delivery was associated with a reduced hazard of GU adverse
events compared to CT-SBRT. Our cohort demonstrates a favorable early
GU adverse event profile; however, the short follow-up precludes
meaningful comparison with late adverse event endpoints reported in
SCIMITAR.

Cuccia et al. reported on 22 patients treated with 1.5 T MR-guided
adaptive SBRT for prostate or prostate bed re-irradiation, demon-
strating technical feasibility and acceptable genitourinary adverse event
rates, with grade 2 GU events in 18% of cases [22]. Although not directly
comparable to the primary salvage setting due to re-irradiation con-
straints, it supports the technical feasibility of MR-guided adaptive de-
livery to this anatomical target.

The SHORTER trial represents the most relevant ongoing random-
ized benchmark evaluating MRgRT in this setting. While mature results
are pending, early reports indicate low rates of severe adverse events
[6]. Our findings, particularly the absence of grade > 2 GI adverse
events beyond the acute phase, are consistent with these preliminary
observations, although definitive conclusions regarding non-inferiority
or superiority cannot be drawn.

A key concern in post-prostatectomy SBRT is the potential additive
burden of combining pelvic nodal irradiation with ADT. In the SPPORT
trial, combined treatment increased acute adverse event rates [5]. In our
cohort, despite 77.4% receiving ADT and 41.9% undergoing pelvic
nodal irradiation, GI adverse events remained minimal. This observation
may reflect the contribution of daily adaptive MR guidance; however,
alternative explanations such as patient selection and limited follow-up
must also be considered.

Patient-reported outcomes further support the favorable tolerability
profile. The modest increase in IPSS scores (median 3 to 6) without se-
vere symptoms is consistent with a transient irritative effect. EPIC-26
urinary and bowel domains remained stable, although interpretation
is limited by small evaluable sample sizes at follow-up time points and
potential response bias. The preservation of hormonal vitality is notable
given the high ADT utilization, but this may be influenced by baseline
patient selection and relatively short observation time.

Sexual function outcomes were poor at baseline and declined further,
consistent with prior prostatectomy and ADT exposure, and cannot be
attributed to radiotherapy effects in this cohort. PSA kinetics demon-
strated a rapid decline; however, interpretation of biochemical response
is significantly confounded by concomitant ADT and should not be
considered a direct surrogate of SBRT efficacy.

A relevant technical observation is the median PTV V95% coverage
of 84.3%, which is below conventional planning targets. This likely re-
flects prioritization of organs of interest constraints during adaptive
planning, as was pre-specified in the institutional protocol. While clin-
ically acceptable in this context, this finding raises important questions
regarding dose coverage versus toxicity trade-offs that warrant further
investigation and explicit reporting in future studies.

Several limitations should be acknowledged. The small sample size
limits statistical power and precludes subgroup analyses. The short
follow-up does not allow assessment of late toxicity, which may manifest
beyond 18-36 months. The absence of a control group limits causal
inference regarding the added value of MR guidance. Additionally,
treatment heterogeneity, including ADT use and nodal irradiation, in-
troduces confounding factors that complicate interpretation of both
toxicity and PSA outcomes.

Despite these limitations, this study provides important early pro-
spective evidence supporting the feasibility and safety of MRgRT in the
post-prostatectomy setting and establishes a foundation for future in-
vestigations. Future directions include longer follow-up to assess late
toxicity and durability of oncologic outcomes, as well as prospective
comparative studies against CT-guided SBRT and hypofractionation,
ideally incorporating randomized designs to better define the clinical
benefit of MR-guided adaptation.



D.G. Pieretti et al.

A — Urinary function

110 4
5 100 |
o
790 1
=
o 80
]
» 70 A
I
9' 60 1
& -
I 504 =8~ Median (IQR)
-=- MCID (74)
40 T T T
Baseline 3 months 6 months
n= 27 15 17
C — Bowel function
110 A
8 100 A
i
o
o 90
o
bt
o 80 1
)
)
& 701 -8~ Median (IQR)
-=: MCID (96)
60 T T T
Baseline 3 months 6 months
n= 27 15 17
- E — Sexual function*
=@~ Median (IQR)
2
= 60
S
o
S 40 +
w
(<]
N
Y 20 A
% *Low scores reflect
prio.
O T T T
Baseline 3 months 6 months
n= 27 15 17
G — IPSS Qol item 8
-8~ Median (IQR)
5 -
o
e 41
[oe]
£
[0}
=
-
[
o

Patients (%)

110 A

EPIC-26 score (0-100)

40

110
100 o

EPIC-26 score (0-100)

IPSS total score (0-35)

100%

75%

50%

25%

0%

100 o
90 A
80 A
70 A
60 -
50 A

Clinical and Translational Radiation Oncology 60 (2026) 101241

B — Urinary bother

------- -MCID- (86)

-8~ Median (IQR)
MCID (86)

90 A
80 A
70 A
60 -
50 A
40

D — Hormonal vitality

-8~ Median (IQR)
MCID (85)

PpMCID- (85)

15 A

10 A

F — IPSS total score

=@~ Median (IQR)

H — IPSS symptom severity

Mild (<8)
M Moderate (8-19)

B N:

W Severe (=20)

T T T
Baseline 3 months 6 months

n= : 1, ) (n=22) (n=11) (n=14)
Error bars =TQR | %shed red line = ;VICID threshold rln:27 (baseline), n=15 (3 mo), n=17 (6 mo) for EPIC-26; n=22 /11 /14 for IPSS

Fig. 2. Patient-reported quality-of-life and urinary symptom outcomes following MR-guided adaptive SBRT to the prostate bed. Panels A-E show EPIC-26 domain
scores (urinary function, urinary bother, bowel function, hormonal vitality, and sexual function) at baseline, 3 months, and 6 months. Panel F shows IPSS total score
(0-35); Panel G shows the IPSS QoL item 8 (0 = delighted; 6 = terrible); Panel H shows the distribution of IPSS symptom severity categories (mild < 8, moderate
8-19, severe > 20) at each time point. Error bars represent IQR. Dashed red lines indicate MCID thresholds where applicable. Panel E: low baseline sexual function
scores reflect pre-existing deficits from radical prostatectomy and androgen deprivation therapy. EPIC-26, Expanded Prostate Cancer Index Composite-26; IPSS,
International Prostate Symptom Score; MCID, minimal clinically important difference; IQR, interquartile range; RP, radical prostatectomy; ADT, androgen depri-
vation therapy. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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5. Conclusions

This study presents prospective evidence on MRgRT to the prostate
bed, demonstrating encouraging early safety and tolerability outcomes,
with no grade > 3 toxicity and preservation of patient-reported Qol as
assessed by EPIC-26. These results provide a basis for further investi-
gation and support the development of multi-institutional prospective
studies with longer follow-up and, ideally, comparative designs to better
define the clinical benefit of MRgRT.
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