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Abstract
Background  Recurrent ovarian cancer is often treated with chemotherapy, but many patients experience multiple 
recurrences with progressively shorter intervals and poorer prognosis. Repeated chemotherapy reduces patients’ 
quality of life. Stereotactic Ablative Radiation Therapy for Recurrent Ovarian Cancer (SABR-ROC) (KGOG3064/KROG 
2204) is an ongoing trial investigating the clinical efficacy of stereotactic ablative radiation therapy (SABR) for 
recurrent ovarian cancer. This study aimed to assess treatment planning consistency and protocol adherence in a 
prospective, randomized, multicenter phase III trial.

Methods  In this dummy run study of a prospective, randomized, multicenter phase III trial (SABR-ROC), we examined 
the variability in target delineation, dose prescription, and treatment planning among 10 centers participating in the 
SABR-ROC trial. Four representative cases, each presenting with different anatomical sites and treatment challenges, 
were selected for evaluation. Target volume consistency was measured using the Dice similarity coefficient, and 
treatment plans were reviewed to follow predefined goals and constraints in the protocol.

Results  Overall agreement in target delineation was low, with mean Dice similarity coefficients of 0.278 and 0.255 
for gross tumor volume and planning target volume, respectively. Consistency was higher for cases involving lymph 
node and lung metastases but significantly lower for intraperitoneal and liver seeding metastases due to challenges 
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Background
Recurrent ovarian cancer is usually treated with che-
motherapy; however, in many cases, the cancer recurs 
multiple times after treatment, with progressively 
shorter intervals between recurrences and the progno-
sis becoming poorer [1, 2]. Furthermore, repeated che-
motherapy treatments lead to a reduced quality of life 
(QoL) in patients [3]. Recent studies have highlighted the 
radiosensitivity of epithelial ovarian cancer (EOC) cells, 
renewing interest in involved-field radiotherapy (IFRT) 
for recurrent tumors [4–9]. Based on these insights, the 
Korean Radiation Oncology Group (KROG) launched a 
prospective clinical trial in June 2022, titled “Stereotactic 
Ablative Radiation Therapy for Recurrent Ovarian Can-
cer (SABR-ROC).” The primary objective of this ongo-
ing trial is to evaluate the efficacy of stereotactic ablative 
radiation (SABR) in combination with standard salvage 
therapy to improve disease-free survival (DFS) and assess 
post-treatment QoL in patients with recurrent EOC. In 
this trial, patients are randomized into two groups: a 
control group receiving standard salvage therapy and a 
treatment group receiving SABR in addition to standard 
salvage therapy [10]. The overall study scheme is pre-
sented in Supplementary Fig. 1 – Additional file 1.

Although the institutions participating in the SABR-
ROC study possess advanced radiotherapy (RT) facili-
ties and treatment planning systems, the allowance for 
SABR of various recurrent and metastatic sites in ovar-
ian cancer can lead to different target definitions and 
RT delivery techniques. The variations in target volume 
determination and treatment planning among radiation 
oncologists emphasize the need for consistent treatment 
approaches across institutions. To address potential het-
erogeneity, it is crucial to evaluate and standardize the 
treatment planning processes [11]. To this end, a compre-
hensive radiotherapy quality assurance (RTQA) program 
has been developed for the SABR-ROC study.

As part of this effort, before patient enrollment began 
at participating centers, we aimed to evaluate and stan-
dardize treatment planning across institutions. Partici-
pating centers were provided with representative cases 

and independently delineated target volumes and pre-
scribed doses to assess consistency in target volume 
delineation and dose prescription. Additionally, reference 
target volumes and dose prescriptions were provided for 
the standard cases, ensuring that institutions planned 
treatments based on predefined guidelines. This allowed 
for an independent evaluation of adherence to protocol 
guidelines, separate from the initial assessment of target 
volume delineation and dose prescription. Based on these 
findings, additional guidance and training programs were 
developed to further enhance standardization. This pro-
cess aimed to minimize variability and ensure consis-
tency in target volume delineation, dose prescription, 
and treatment planning for enrolled patients.

Methods
Case selection
In the SABR-ROC study, the treatment locations for 
recurrent ovarian cancer lesions are not restricted, allow-
ing for the assessment of a variety of therapeutic sce-
narios. Four representative cases were selected based on 
recurrence patterns, tumor complexity, and clinical rel-
evance for SABR. The cases included lymph node (LN) 
recurrence (retroperitoneal and supraclavicular LNs), 
lung metastases, and peritoneal seeding, reflecting com-
mon metastatic patterns in recurrent ovarian cancer. The 
selection also incorporated single vs. multiple lesions and 
varying anatomical challenges to evaluate target delin-
eation feasibility and treatment planning variability. For 
each case, the reference target volume was established 
through a consensus panel at the headquarters center.

The patient in Case 1 was diagnosed with high-grade 
serous carcinoma of the ovary and initially treated with 
neoadjuvant chemotherapy (CTx), followed by debulking 
surgery and hyperthermic intraperitoneal chemotherapy 
(HIPEC). Recurrence was observed after multiple CTx. 
Positron emission tomography-computed tomography 
(PET-CT) after third-line treatment revealed partial 
remission with new lesions near the previously treated 
retroperitoneal LNs. The patient was referred for tar-
geted salvage RT for the residual retroperitoneal LNs. 

in target delineation. Treatment plans generally adhered to protocol dose prescriptions, with minor deviations in 
planning target volume coverage, particularly in cases with multiple small metastases. Deviations from organ-at-risk 
constraints frequently occurred in cases involving small bowel proximity.

Conclusions  This study highlights the challenges in standardizing SABR for recurrent ovarian cancer, particularly 
in achieving a consensus on target delineation and balancing treatment efficacy with organ-at-risk safety. Clinician 
discretion remains essential in complex cases. The insights from this study will guide the development of standardized 
protocols to improve outcomes and reduce adverse effects in patients with recurrent ovarian cancer.

Trial registration  This trial was registered with ClinicalTrials.gov under the identifier NCT05444270 on June 29, 2022.

Keywords  Recurrent ovarian Cancer, Stereotactic ablative radiation therapy, Radiation therapy planning, Dummy-
Run, Quality assurance
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Supplementary Fig.  2 – Additional file 1 presents the 
PET-CT scan at the time of salvage radiotherapy refer-
ral, showing residual retroperitoneal LN metastases fol-
lowing chemotherapy. Figure  1 illustrates the reference 
planning target volume for this case, as defined by the 
headquarters.

The patient in Case 2 was diagnosed with serous pap-
illary ovarian adenocarcinoma and underwent initial 
debulking surgery. After multiple lines of systemic treat-
ment addressing multiple recurrences in the mesentery, 
supraclavicular LN, mediastinal LN, and peritoneal cav-
ity, multiple lung metastases and intraperitoneal seeding 
developed. The patient underwent a second debulking 
and right hemicolectomy, followed by adjuvant CTx, and 
was referred for subsequent RT for residual lung metas-
tases. Supplementary Fig.  3 – Additional file 1 presents 
the chest CT scan at the time of radiotherapy referral, 
showing five metastatic lesions across both lungs. Fig-
ure 2 displays the reference target volume for this case.

The patient in Case 3 was initially treated with debulk-
ing surgery for papillary adenocarcinoma of the ovary 
and experienced multiple peritoneal metastases over 
time. After several lines of CTx, regrowth of seeding 
metastases around the liver was observed; the patient 
was therefore referred for salvage RT. Supplementary 

Fig. 4 – Additional file 1 presents the abdominopelvic CT 
scan at the time of radiotherapy referral, showing seed-
ing metastases between the liver and diaphragm. Figure 3 
illustrates the reference target volume for this case.

The patient in Case 4 was diagnosed with high-grade 
serous carcinoma of the ovary with metastases to the 
supraclavicular LN and underwent neoadjuvant CTx 
followed by debulking surgery and adjuvant CTx. After 
multiple lines of systemic treatment for recurrence in the 
stomach, sigmoid colon, peritoneum, and subcarinal LN, 
there was an intraperitoneal recurrence, and the patient 
was referred for salvage RT for intraperitoneal lesions 
(Fig. 1D). Supplementary Fig. 5 – Additional file 1 pres-
ents the PET-CT scan at the time of radiotherapy refer-
ral, showing multiple intraperitoneal seeding metastase 
at the time of recurrence. Figure  4 shows the reference 
target volume for this case.

Further detailed information on these cases is provided 
in the Details of Selected Cases section of Supplementary 
Material (see Additional file 1).

Process of the dummy run study
A total of 17 institutions were invited to participate in the 
dummy run study, which was conducted in two sequen-
tial phases to assess inter-institutional variability in target 

Fig. 1  Target delineation for Case 1. Axial and coronal views of the planning target volume for a recurrent retroperitoneal lymph node

 



Page 4 of 13Park et al. BMC Cancer         (2025) 25:1336 

Fig. 3  Axial and coronal views of the planning target volume for seeding metastases around the liver

 

Fig. 2  Target delineation for Case 2. Axial view of the planning target volumes for five small lung metastases
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delineation, dose prescription, and treatment planning 
adherence.

In the first phase, four representative cases were 
selected, and de-identified Digital Imaging and Com-
munications in Medicine (DICOM) format planning CT, 
PET-CT, and magnetic resonance imaging (MRI) scans 
related to diagnosis and major recurrence events were 
collected for each patient. These materials were shared 
via a network-attached storage (NAS) server accessible 
to all participating institutions. Each institution inde-
pendently registered the provided planning CT images in 
their respective radiotherapy treatment planning (RTP) 
systems and delineated the gross tumor volume (GTV) 
and planning target volume (PTV) without predefined 
contours, following their own institutional practice 

patterns rather than strict adherence to the study pro-
tocol. The prescribed dose and dose scheme were also 
determined independently based on patient history and 
imaging studies. This phase aimed to assess real-world 
variability in target delineation and dose prescription 
across institutions, reflecting current clinical practice 
patterns of each institution. Each institution submitted 
DICOM RT structure files for all GTVs and PTVs, which 
were collected and analyzed to assess inter-institutional 
variability. Of the 17 invited centers, excluding the head-
quarters, 10 (58.8%) participated in this phase.

In the second phase, to mitigate the variations 
observed in the first phase and evaluate protocol adher-
ence in treatment planning, standardized reference tar-
get volumes and dose prescriptions were provided by the 

Fig. 4  Axial and coronal views of the planning target volumes for intraperitoneal seeding metastases
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headquarters. De-identified DICOM-format planning 
CT scans, along with headquarters-defined DICOM RT 
structure files for GTV and PTV, were exported from the 
MIM workstation (MIM Software Inc., Cleveland, OH, 
USA) and distributed to all participating centers via the 
NAS server. Each institution was required to generate 
treatment plans based on these predefined target vol-
umes and dose prescriptions, ensuring compliance with 
the SABR-ROC study protocol. Unlike the first phase, this 
step allowed for an independent assessment of adherence 
to protocol-defined planning guidelines, separate from 
the variability in target delineation and dose prescription 
evaluated in the first phase. Researchers from each center 
submitted their final treatment plans, including DICOM 
RT structure files and radiation dose distributions, to the 
NAS. Additionally, a questionnaire on the prescribed 
dose scheme was completed and submitted (Additional 
file 2). The results from each institution were then ana-
lyzed to assess plan adherence to the standardized crite-
ria. Of the 17 participating centers, 9 (52.9%) completed 
this phase.

Additional details of the participating centers for the 
targets and plans dummy run study are provided in Sup-
plementary Tables 1 – Additional file 1.

Evaluation
In the first phase, the consistency between the GTVs and 
PTVs across centers was assessed using the Dice similar-
ity coefficient (DSC) to evaluate the inter-institutional 
variability in target delineation. As previously stated, 
some cases in the dummy run comprised multiple PTVs. 
We designated the sum of GTVs and the sum of PTVs 
delineated by the headquarters for each patient as the 
reference label. For each dummy run, the DSC was com-
puted by comparing these reference labels to the sum of 
the GTVs and the sum of PTVs delineated by each partic-
ipating institution. To further quantify inter-institutional 
agreement, pairwise DSCs were calculated across the 
10 participating institutions for each of the four cases. 
Segmentation reliability was then assessed using Intra-
class Correlation Coefficient (ICC) (2,1) from a two-way 
random-effects model with absolute agreement. To esti-
mate the 95% confidence interval (CI) for DSC, we used 
the non-parametric bootstrap method with 1,000 resam-
pling iterations with replacement, and the 95% CIs were 
derived from the relative frequency distribution.

The second stage involved reviewing the treatment 
plans generated by the participating institutions. Inde-
pendent of the first stage of our dummy run, the same 
target volumes were provided to ensure that the par-
ticipating institutions could accomplish the level of plan 
quality required for the clinical trial. During the review 
process, deviations from the PTV and organ-at-risk 
(OAR) dose constraints specified in the Treatment Plan 

section of the Supplementary Material (see Additional 
file 1) were identified and recorded, along with the indi-
ces in which the plan deviated. The deviations in the PTV 
were determined based on the PTV constraints. For the 
OARs, deviations were categorized as major or minor 
depending on whether the violation exceeded the toler-
ance by 1  Gy in dose and 3% in volume. Some dummy 
runs had multiple PTV volumes, which affected the steep 
fall-off gradient outside the PTV. In such cases, devia-
tions in the ratio of 50% prescription isodose (R50%) and 
maximum dose at 2 cm (D2cm), were exempted to some 
extent (more detailed information is provided in Sect. 5 
of Supplementary Material – Additional file 1).

Results
Target volume agreement
As shown in Table  1, the overall agreement levels were 
low, with a mean (standard deviation [SD]) DSC for all 
cases and centers of 0.278 (0.148) and 0.255 (0.143) for 
the GTV and PTV, respectively. Specifically, lower agree-
ment was observed in Cases 3 and 4. For Case 3, the 
mean (SD) DSCs were 0.005 (0.013) and 0.108 (0.115) 
for GTV and PTV, respectively. For Case 4, these values 
were 0.199 (0.119) and 0.192 (0.178) for GTV and PTV, 
respectively. These cases had seeding lesions around the 
liver or intraperitoneal seeding metastases, where target 
delineation is challenging. In contrast, higher agreement 
levels were observed for Cases 1 and 2. For Case 1, the 
mean (SD) DSCs were 0.463 (0.187) and 0.315 (0.121) for 
GTV and PTV, respectively. For Case 2, these values were 
0.515 (0.252) and 0.428 (0.197) for GTV and PTV, respec-
tively. These cases had clearly visible lesions, such as 
lung lesions, lymph nodes, or nodal chains, where target 
delineation is more standardized. To further assess inter-
institutional variability, ICC analysis was performed, 
revealing moderate consistency for GTV segmentation 
(ICC = 0.542) and low consistency for PTV segmentation 
(ICC = 0.299), indicating greater variability in PTV defini-
tions across institutions.

This observed variability in target volume definitions 
among different organs reflects differences in institu-
tional practices prior to standardization and prompted us 
to distribute a standardized reference target volume for 
the analysis of dose prescriptions and planning QA in the 
second stage.

Dose prescription agreement
Table  2 provides the results of the dose prescriptions 
across the participating centers. While dose prescrip-
tions generally followed protocol guidelines, variations 
were observed across institutions. In scenarios involving 
the treatment of targets near radiosensitive OAR, as in 
Cases 1 and 4, most centers opted for the protocol with 
the largest fraction number (10 fractions). Conversely, 
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when treating lesions, such as metastatic lung nodules 
or seedings around the liver, where higher doses can be 
safely delivered, a regimen of 3–5 fractions was com-
monly employed.

The greatest variability in dose prescription occurred 
in Case 4, involving intraperitoneal seeding metastases, 
likely due to differences in clinical judgment. As physi-
cians had to balance tumor coverage with minimizing 
radiation exposure to adjacent radiosensitive organs, par-
ticularly the small bowel, the number of fractions varied 
more than in other cases.

Treatment plan review
The results of compliance with the PTV dosimetry reg-
ulations are presented in Table 3. Overall, the most fre-
quent cause of noncompliance was inadequate PTV 
coverage, followed by deviations in R50% and D2cm, 
respectively. The results of compliance with the OAR 
constraint regulations are presented in Table 4. Noncom-
pliance occurred most frequently with constraints related 
to the small bowel, and an overdose to the duodenum 
was also observed in some centers.

In the patient in Case 1, who required treatment of ret-
roperitoneal LNs, compliance with PTV dosimetry was 
largely observed, except for some deviations in the PTV 
coverage. However, when exemptions for multiple vol-
ume deviations in R50% and D2cm were not granted, R50% 
deviations were reported by nearly all centers, indicating 
challenges in meeting moderate-dose spillage param-
eters when treating multiple target volumes with a single 
plan. Supplementary Tables 2 – Additional file 1 presents 
the outcomes without these exemptions. In terms of the 
OAR constraints, the dose constraint for the small bowel 
was most frequently exceeded.

In the patient in Case 2, who required treatment of five 
multiple but small lung nodules, there were no deviations 
in the OAR constraints. However, deviations in R50% and 
D2cm were the most frequently observed in all cases. In 
particular, in Case 2, when PTV was evaluated without 
considering multiple target volumes, deviations in R50% 
and D2cm were observed in most centers, demonstrating 
the challenges in treating multiple volumes. The results 
without consideration of multiple target volumes are pro-
vided in more detail in Supplementary Tables 2 – Addi-
tional file 1.

In the patient in Case 3, who required treatment of 
seeding around the liver, treatment planning was rela-
tively straightforward because the target was primarily 
surrounded by parallel OARs, such as the lungs and liver, 
with no other critical organs in proximity. Consequently, 
apart from a single instance of deviation in the PTV 
coverage, compliance with dosimetry regulations was 
generally excellent in terms of both the PTV and OAR 
constraints.

In the patient in Case 4, with multiple intraperitoneal 
seeding metastases, the highest incidence of noncompli-
ance was reported. Participating centers often face a chal-
lenge in achieving adequate PTV coverage that exceeds 
the constraints for OARs. Conversely, strict adherence 
to OAR constraints frequently results in significantly 
compromised PTV coverage. Therefore, as shown in 
Supplementary Fig. 6 – Additional file 1, we introduced 
PTV-EVAL by subtracting OARs to enhance plan-
ning feasibility for cases like Case 4, which was adopted 
by Centers 7, 8, 9, and 10. Among the six centers that 
planned using conventional PTV, inadequate PTV cover-
age was observed in five centers (83.3%), and small bowel 
constraints were exceeded in three centers (50%). How-
ever, among the four centers that used PTV-EVAL, only 
one (25.0%) reported inadequate PTV coverage and only 
one (25.0%) exceeded the small bowel constraints.

Discussion
This dummy run study of the SABR-ROC prospective 
study assessed treatment planning consistency and pro-
tocol adherence and revealed significant variability in 
target volume delineation and treatment planning among 
participating centers.

IFRT has historically been underutilized in the man-
agement of ovarian cancer but has recently been revived 
as a salvage therapy for recurrent disease. Despite its effi-
cacy in tumor control [12, 13], IFRT with a conventional 
dose scheme necessitates a prolonged treatment duration 
of approximately 5 weeks, during which it is challenging 
to administer the cytotoxic CTx. To mitigate these chal-
lenges, the SABR-ROC study advocates the adoption of 
SABR as an efficacious alternative without compromising 
treatment efficacy. Even at the maximum permitted frac-
tion count, SABR can be completed within two weeks, 
which is significantly shorter than conventional IFRT and 
thereby reduces interruptions to systemic therapy. More-
over, SABR substantially reduces the overall period of RT 
and minimizes radiation exposure to surrounding healthy 
tissues with a better dose fall-off profile, facilitating sub-
sequent re-irradiation, if needed [14–18].

Despite its potential advantages, RT, particularly SABR, 
is yet to become a standard treatment for ovarian can-
cer. Many gynecologic oncologists do not refer patients 
for RT, leading to a limited experience among radiation 
oncologists specializing in gynecological cancers. Conse-
quently, there is a lack of consensus regarding the target 
delineation and treatment planning for recurrent ovarian 
cancer. Salvage RT for metastatic ovarian cancer presents 
unique challenges, particularly for peritoneal metasta-
ses, which are the most common sites of metastasis [19]. 
Radiosensitive OARs, such as the small bowel, are often 
in close proximity, complicating treatment planning and 
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resulting in significant variability in target volume delin-
eation. This necessitates careful clinical discretion.

Although the prospective SABR-ROC study pro-
vides detailed protocols, considerable heterogeneity was 
observed in target volume delineation, dose prescription, 
and planning across centers. Notably, significant varia-
tions were observed in the delineation of poorly visible 
and ill-defined seeding lesions compared to more stan-
dardized targets, such as nodal chains or clearly discern-
ible lung nodules. A pre-study workshop was conducted 
to educate the participants on protocol-defined target 
delineation; however, the results were unsatisfactory. The 
lack of consensus guidelines and the selection of cases 
with less clear definitions likely contributed to the dif-
ferences in interpretation among radiation oncologists. 
Additionally, providing only a single time-point image 
limits the ability to define tumors based on sequen-
tial imaging changes. Furthermore, while the protocol 

referenced existing studies on target volume definitions, 
participants with limited SABR experience may have 
found strictly adhering to these guidelines challenging.

In planning, the most frequently deviated parameters 
were conventional moderate-dose spillage parameters in 
SABR, such as R50% and D2cm. These deviations were pri-
marily observed in cases with multiple adjacent lesions, 
where contouring uncertainty and proximity to radiosen-
sitive organs posed challenges. While SABR is technically 
feasible for most recurrent ovarian cancer cases, certain 
lesions with complex anatomical features may require 
modified treatment approaches rather than adjustments 
to existing SABR constraints. Case-specific analysis 
revealed that lesions involving radiosensitive OARs, such 
as those in Case 4, often necessitated trade-offs between 
adhering to OAR constraints and achieving optimal PTV 
dosimetry. This emphasizes the importance of clinician 
discretion in treatment planning, particularly in complex 

Table 3  Comparison of compliance with PTV dosimetry regulations for each case
Case Features Participating center

A B C E F H I* K* L† M†

(headquarter)
Case 
1

PTV1‡ Deviations 0 1 0 0 0 0 0 0 1 1
Parameters - PTV coverage - - - - - - PTV 

coverage
PTV coverage

Case 
2

PTV1 Deviations 0 3 2 3 0 2 2 1 2 0
Parameters - PTV coverage

R50%
D2cm

R50% 
(major)
D2cm 
(major)

High-
dose 
Spill-
age
R50%
D2cm

- R50%
D2cm

R50%
D2cm

R50% PTV 
coverage
R50%

-

PTV2‡ Deviations 0 1 0 0 0 0 0 0 0 0
Parameters - PTV coverage - - - - - - - -

PTV3 Deviations 0 2 1 1 0 1 0 0 0 0
Parameters - PTV coverage

R50%

R50% 
(major)

R50% - R50% - - - -

Case 
3

PTV1 Deviations 0 2 0 1 0 0 0 1 0 0
Parameters - PTV coverage

R50%

- R50% - - - D2cm 
(major)

- -

Case 
4

PTV1 Deviations 1 3 0 0 0 0 1 0 0 0
Parameters PTV 

coverage
PTV coverage
R50%
D2cm

- - - - D2cm - - -

PTV2 Deviations 0 2 0 0 0 0 0 0 0 0
Parameters - PTV coverage

R50%

- - - - - - - -

PTV3 Deviations 2 2 0 2 1 2 2 2 0 1
Parameters PTV 

coverage
R50%

PTV coverage
R50%

- PTV 
cover-
age
R50%

PTV 
cover-
age 
(major)

PTV 
cov-
erage
R50%

R50%
D2cm 
(major)

PTV 
cover-
age, 
R50%

- R50%

Abbreviations: PTV, planning target volume
* Centers adopting PTV-EVAL in planning for all PTVs in Case 4
† Centers adopting PTV-EVAL in planning of PTV3 in Case 4
‡ PTV contains multiple target volumes; thus, the R50% and D2cm deviations are exempted
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scenarios, such as intraperitoneal seeding, where treat-
ment approaches may vary significantly among clinicians. 
The outcomes of this study emphasize the need for con-
sensus on prescription and constraint standards based on 
patient outcomes to facilitate the effective use of IFRT.

Conclusions
This study aimed to enhance the precision and effective-
ness of treatments for patients with recurrent ovarian 
cancer by leveraging the latest SABR technique. The find-
ings from this dummy run of the SABR-ROC prospective 
study emphasize the complexities inherent in standard-
izing target volume delineation and treatment planning 
in SABR for metastatic ovarian cancer. These challenges 
highlight the indispensable role of clinician judgment in 
navigating the intricacies of individual patient cases. We 
hope that the results of this study will offer insights that 
will aid in the development of standardized protocols for 
the application and planning of SABR for ovarian cancer, 
potentially improving treatment outcomes and reducing 
adverse effects.
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Table 4  Comparison of compliance with normal organ dosimetry regulation for each patient
Case Features Participating center

A B C E F H I* K* L† M†

(headquarter)
Case 
1

PTV1 Deviations 1 0 1 1 0 0 0 2 1 0
OARs Small 

bowel 
Dmax

- Small bowel 
Dmax (minor)

Small 
bowel 
Dmax 
(minor)

- - - Duo-
denum 
Dmax 
(minor)
Duo-
denum 
10 cc 
(minor)

Small bowel Dmax 
(major)

-

Case 
2

PTV1 Deviations 0 0 0 0 0 0 0 0 0 0
OARs - - - - - - - -

PTV2 Deviations 0 0 0 0 0 0 0 0
OARs - - - - - - - - - -

PTV3 Deviations 0 0 0 0 0 0 0 0
OARs - - - - - - - -

Case 
3

PTV1 Deviations 0 0 0 0 0 0 0 0 0 0
OARs - - - - - - - - - -

Case 
4

PTV1 Deviations 0 0 0 0 0 0 0 0 0 0
OARs - - - - - - - -

PTV2 Deviations 0 0 0 0 0 0 - 1 0
OARs - - - - - - - Small bowel Dmax 

(major)
-

PTV3 Deviations 0 1 2 0 2 0 0 2 0
OARs - Small 

bowel 
120 cc 
(major)

Small bowel 
Dmax (major)
Small bowel 
120 cc (major)

- Small bowel 
Dmax (minor)
Small bowel 
120 cc (major)

- - Small bowel Dmax 
(major)
Small bowel 120 cc 
(major)

-

Abbreviations: PTV, planning target volume; OAR, organ at risk
* Centers adopting PTV-EVAL in planning for all PTVs in Case 4
† Centers adopting PTV-EVAL in planning of PTV3 in Case 4
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