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Background. +e use of adjuvant radiotherapy (RT) for well-differentiated liposarcoma (WD-LPS) patients with positive surgical
margins is unclear. We aim to compare the overall survival (OS) and cancer-specific survival (CSS) of well-differentiated
liposarcoma patients with positive surgical margins in an RTgroup and non-RTgroup.Methods. WD-LPS patients with positive
margins from 2000 to 2018 were extracted from the Surveillance, Epidemiology, and End Results (SEER) database and divided into
two groups: RT group and non-RT group. Kaplan–Meier survival analysis with the log-rank test was performed to evaluate the
difference of overall survival (OS) and cancer-specific survival (CSS) between groups. Univariate and multivariate Cox pro-
portional hazard analyses were performed to identify important prognostic factors of OS and CSS. Analyses were adjusted using
propensity-score matching. Results. We identified 2549 patients: 377 (14.79%) with RTand 2172 (85.21%) without RT.+emedian
age was 61 years, and the median follow-up time was 68 months.+e log-rank test revealed that there was no significant difference
of CSS between RT and non-RT groups (P � 0.81). +e 5-year and 10-year CSS were comparable (P � 0.418 and P � 0.987).
Additionally, the use of RT was neither an independent prognostic factor for OS nor CSS. Age, sex, tumor site, the use of
chemotherapy were independent prognostic factors for OS after propensity score matching, while race and the tumor site were
independent prognostic factors for CSS. Conclusion. Adjuvant RT had no significant improvement on OS and CSS of WD-LPS
patients with positive surgical margins.

1. Introduction

Liposarcoma cases account for about 25% of all soft tissue
sarcoma (STS) cases. According to the World Health Or-
ganization (WHO) latest classification, liposarcoma can be
divided into five subtypes: (i) atypical lipomatous tumor
(ALT) or well-differentiated liposarcoma (WD-LPS), (ii)
dedifferentiated liposarcoma (DD-LPS), (iii) myxoid lip-
osarcoma, (iv) pleomorphic liposarcoma, and (v) myxoid
pleomorphic liposarcoma [1]. WD-LPS represents about
40–45% of all liposarcoma cases, typically presents in older
adults, and tends to arise in deep soft tissue of the limbs and
retroperitoneum [2]. General trends and characteristics of
the clinical behavior of ALT/WD-LPS had been described in
prior studies, and they are low-grade tumors, minimally

symptomatic and slowly growing [3]. However, if WD-LPS
patients are improperly handled in the early clinical stage
and tumor recurs repeatedly, it may transform into DD-LPS.
WD-LPS has no metastatic potential unless it transforms
into DD-LPS, which is a nonlipomatous tumor [4]. DD-LPS
has a more aggressive behavior compared to WD-LPS and
has a high possibility of local recurrence reported to be about
85% [5]. Besides, the metastatic rate of DD-LPS was reported
around 14%, and metastatic tumors have a 5-year disease-
specific survival rate of around 5% [6]. +e primary treat-
ment for WD-LPS is surgical resection. Because of the in-
creased latency, the tumors often have much more chance to
grow to a large size before diagnosis; thus, it is difficult to
achieve R0 resection. Prior results showed that patients who
underwent incomplete gross resection had significantly
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shorter overall survival (OS) than with R0 resection [7].
However, there are no studies focusing on the role of ad-
juvant RT on WD-LPS patients with positive surgical
margins specifically.

Based on the data extracted from the Surveillance, Ep-
idemiology, and End Results (SEER) database, this study
aimed to explore whether adjuvant RT improves the OS and
cancer-specific survival (CSS) of WD-LPS patients with
positive surgical margins and identify independent prog-
nostic factors of OS and CSS. We present the following
article in accordance with the STROBE reporting checklist.

2. Methods

2.1. Study Population. Data were derived from the SEER 18
registry database, which consists of cancer registries from 18
geographic areas and covers approximately 28% of the
United States population, from 2000 to 2018 using
SEER∗Stat (version 8.3.9, https://seer.cancer.gov/seerstat/).

We initially identified all the WD-LPS patients with the
following inclusion criteria: (1) patients with the In-
ternational Classification of Diseases for Oncology, +ird
Edition (ICD-O-3) histology code of 8851/3; (2) patients
aged ≥18 years; (3) patients who underwent surgery and with
positive surgical margins, i.e., with subtotal resection of
tumors. +e exclusion criteria were as follows: (1) patients
with incomplete record of age, sex, tumor size; histologic
subtype, RT, chemotherapy, cause of death, or follow-up
time; (2) patients with a follow-up time of 2 months or less
(in order to account for immortal time bias); (3) patients
with a prior malignancy diagnosis; (4) patients without
histological confirmation of diagnosis; (5) patients who
received RT prior to surgery or intraoperative RT.

2.2. Variables. +e variables including age at diagnosis
(≤ 60 years or >60 years), year of diagnosis (2000–2009 or
2010–2018), sex, race (white, black, or other), primary tumor
site (retroperitoneum, extremity, or other), tumor size
(<5 cm, 5–10 cm or ≥10 cm), chemotherapy data, and RT
data were obtained. +e cutoff values of age at diagnosis (60
years) and tumor size (<5 cm, 5–10 cm or ≥10 cm) were
determined based on former publications about extremity
liposarcomas, which were found to be independent risk
factors of decreased OS and CSS [8]. Patients with the race of
American Indian/Alaska Native and Asian/Pacific Islander
were categorized to “another” group. Patients who un-
derwent RT after surgery were assigned to the RT group,
while those without RT were assigned to the non-RT group.
+e outcome of interest of this study was OS and CSS. OS
was defined as the interval from the date of the primary
diagnosis to the date of death due to any cause. CSS was
defined as the interval from the date of the primary diagnosis
to the date of liposarcoma-specific death.

2.3. Statistical Analysis. Characteristics of patients were
compared between the RT group and the non-RT group
using χ2 tests. OS and CSS between groups were compared

using the Kaplan–Meier method with log-rank tests. +e
univariable and multivariable Cox proportional hazard
models were used to identify contributors to OS and CSS and
to calculate the hazard ratio (HR) and the corresponding
95% confidence interval (CI).

Additionally, propensity score matching was performed
to adjust confounding factors. Age, year of diagnosis, sex,
race, tumor size, tumor site, and use of chemotherapy were
used for matching. Patients were matched with the one-
to-one nearest-neighbor method without replacement. +e
Cox proportional hazards regression model was performed
in the matched cohorts to determine significant contributors
to OS and CSS. A P value less than 0.05 was considered
statistically significant. All the statistical analyses were
conducted using Stata (version 15.1, Stata Corp., College
Station, TX, USA) and R program (version 3.6.3).

3. Results

3.1. Demographic and Clinical Characteristics of WD-LPS
Patients with Positive Surgical Margins. Data for a total of
2549 patients were included in this study according to the
inclusion and exclusion criteria (Figure 1). +e baseline
demographics and clinical characteristics are listed in Ta-
ble 1.+e median age and follow-up time of all patients were
61 years and 68 months, respectively. +ere was male pre-
dominance (59.4%) in the whole cohort. More patients were
diagnosed after 2010 (58.7%). As for race, whites made up
the majority (79.8%). More than half of the tumors were
located at the trunk or extremities (53.9%), while head and
neck tumors were the least (2.7%). Only a few patients
received chemotherapy (1.1%). +ere were 377 patients in
the RT group and 2172 patients in the non-RT group.
Baseline characteristics were comparable between the RT
group and the non-RT group in terms of age, sex, race,
primary tumor site, tumor size, and chemotherapy.

3.2. Analysis of Variables Associated with OS and CSS among
Patients in RT and Non-RT Groups

3.2.1. Overall Survival. Kaplan–Meier curves for OS in RT
and non-RT groups are depicted in Figure 2(a). In
Kaplan–Meier analysis, RT was not significantly associated
with better OS (P � 0.55). In addition, the 5-year OS and 10-
year OS of the whole cohort in RT and non-RT groups are
depicted in Supplementary Table 1. Our study revealed that
RT was not significantly associated with better 5-year
(P � 0.578) and 10-year (P � 0.632) OS in WD-LPS pa-
tients with positive surgical margins. +e results of uni-
variate analyses are shown in Supplementary Table 2. At
multivariable analysis, older patients’ age (P< 0.001), male
(P< 0.001), primary tumor sites located at the trunk and
extremities (P< 0.001), visceral organs (P � 0.004), and
received chemotherapy (P< 0.001) were all negative in-
dependent prognostic factors for OS (Supplementary Ta-
ble 2). However, adjuvant RT was not an independent
prognostic factor for OS (P � 0.549).
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3.2.2. Cancer-Specific Survival. Kaplan–Meier curves for
CSS in RTand non-RTgroups are depicted in Figure 2(b). In
Kaplan–Meier analysis, adjuvant RT was not significantly

associated with better CSS (P � 0.81). In addition, the 5-year
CSS and 10-year CSS of the whole cohort in RTand non-RT
groups are shown in Supplementary Table 1. Our study

Exclusion criteria:
1) patients with incomplete record of age,
sex, turmor size; histologic subtype, RT,
chemotherapy, cause of death or follow-up
time, N = 221
2) patients with a follow-up time of 2 months
or less, N = 84
3) patients with a prior malignancy
diagnosis, N = 707
4) patients without histological confirmation
of diagnosis, N = 8
5) patients who received RT prior to surgery
or intraoperative RT, N = 66

WD-LPS patients from SEER
database between 2000 and

2018,
N = 3635

WD-LPS patients included in the
study,

N = 2549

Inclusion criteria:
1) patients with the ICD-O-3 histology code
of 8851
2) patients aged ≥ 18 years
3) patients who underwent surgery and with
positive surgical margins

RT group
N = 377

NRT group
N = 2172

NRT group
N = 374

RT group
N = 374

PSMPSM

Figure 1: +e flow diagram of patient selection and grouping of this study. WD-LPS, well-differentiated liposarcoma; SEER, Surveillance,
Epidemiology, and End Results; ICD-O-3, International Classification of Diseases for Oncology, +ird Edition; RT, radiotherapy; NRT,
nonradiotherapy.

Table 1: Characteristics of well-differentiated liposarcoma patients with positive surgical margins with or without adjuvant radiotherapy
before and after propensity score matching.

Variables
Before PSM After PSM

Nonradiotherapy (n, %) Radiotherapy (n, %) P value Nonradiotherapy
(n, %)

Radiotherapy
(n, %) P value

Number of patients 2172 377 374 374
Age 1 0.884
≤60 years 1062 (48.9) 184 (48.8) 182 (48.7) 184 (49.2)
>60 years 1110 (51.1) 193 (51.2) 192 (51.3) 190 (50.8)

Sex 0.077 0.883
Male 1307 (60.2) 208 (55.2) 208 (55.6) 206 (55.1)
Female 865 (39.8) 169 (44.8) 166 (44.4) 168 (44.9)

Year of diagnosis <0.001 0.942
2000–2009 862 (39.7) 190 (50.4) 189 (50.5) 188 (50.3)
2010–2018 1310 (60.3) 187 (49.6) 185 (49.5) 186 (49.7)

Race 0.682 1.000
White 1733 (79.8) 301 (79.8) 298 (79.7) 298 (79.7)
Black 197 (9.1) 30 (8.0) 30 (8.0) 30 (8.0)
Other 242 (11.1) 46 (12.2) 46 (12.3) 46 (12.3)

Primary site 0.118 0.993
Retroperitoneum 286 (13.2) 34 (9.0) 32 (8.6) 34 (9.1)
Head and neck 55 (2.5) 13 (3.4) 12 (3.2) 12 (3.2)
Trunk and extremities 1163 (53.5) 212 (56.2) 215 (57.5) 212 (56.7)
Visceral organs 668 (30.8) 118 (31.3) 115 (30.8) 116 (31.0)

Tumor size 0.816 0.945
<5 cm 257 (11.8) 44 (11.7) 47 (12.6) 44 (11.8)
5–10 cm 858 (39.5) 143 (37.9) 141 (37.7) 142 (38.0)
≥10 cm 1057 (48.7) 190 (50.4) 186 (49.7) 188 (50.3)

Chemotherapy 0.245 0.737
No 2150 (99.0) 370 (98.1) 370 (98.9) 369 (98.7)
Yes 22 (1.0) 7 (1.9) 4 (1.1) 5 (1.3)
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revealed that adjuvant RT was not significantly associated
with better 5-year (P � 0.418) and 10-year (P � 0.987) CSS
in WD-LPS patients with positive surgical margins. +e
results of univariate analyses are also shown in Supple-
mentary Table 3. At multivariable analysis, older patients’
age (P � 0.001), male (P � 0.004), other races (P � 0.024),
primary tumor sites located at the trunk and extremities
(P< 0.001), visceral organs (P � 0.002), tumor size ≥ 10 cm
(P � 0.028), and received chemotherapy (P< 0.001) were all
significantly associated with worse CSS (Supplementary
Table 3). However, adjuvant RT was not an independent
prognostic factor for CSS (P � 0.811).

3.2.3. Propensity Score Analysis of Adjuvant RT and Prog-
nostic Factors. +e propensity score-matched dataset in-
cluded 748 patients. After propensity score matching, the
difference in demographic and clinical characteristics of the
RTand non-RTgroup patients disappeared.+e comparison
of the p value before and after propensity score matching is
depicted in Table 1.

After propensity score matching, the Kaplan–Meier
curves for OS and CSS in RT and non-RT groups are shown
in Figure 3. Patients treated with adjuvant RTstill showed no
better 5-year (P � 0.964) and 10-year (P � 0.507) OS than
patients who did not receive adjuvant RT, the same for 5-
year (P � 0.192) and 10-year (P � 0.540) CSS (Supple-
mentary Table 4). After the adjustment by propensity score
matching, the results of multivariable analysis for the in-
dependent prognostic factors for CSS were different but OS
was the same as before (Tables 2 and 3). For the independent

prognostic factors for CSS, age, sex, the year of diagnosis,
tumor size, and received chemotherapy were no longer
significantly associated with CSS. Only patients from other
races (P � 0.022) and primary tumor sites located at the
trunk and extremities (P< 0.001) were significantly asso-
ciated with worse CSS. On the other hand, adjuvant RT was
still not an independent prognostic factor for both OS
(P � 0.753) and CSS (P � 0.608) after propensity score
matching.

4. Discussion

In this series of 2549WD-LPS patients with positive surgical
margins in an 18-year time span, there was no significant
difference in Kaplan–Meier curves for OS in RTand non-RT
groups, the same for CSS. In addition, the analysis showed
that adjuvant RTwas not significantly associated with better
5-year and 10-year OS and CSS. Similarly, when 748 patients
were selected in a propensity score-matched analysis, pa-
tients treated with adjuvant RT still showed no significant
benefit in 5-year and 10-year OS and CSS.

4.1. Effects of Adjuvant RT. Previous studies focused mainly
on the effects of adjuvant RT on the OS outcome and rarely
for the CSS outcome analysis. Some of the previous studies
found similar results. A large series of ATL/WD-LPS by
Cassier et al. showed that there was no significant difference
in OS between the RTgroup and the non-RTgroup in ATL/
WD-LPS patients including positive and negative margin
(P � 0.105) [9]. In addition, the results of a study of 607
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Figure 2: Kaplan–Meier curves of OS (a) and CSS (b) comparing the radiotherapy group and the nonradiotherapy group before propensity
score matching.
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localized retroperitoneal WD-LPS or dedifferentiated lip-
osarcoma patients who underwent surgical resection (in-
cluding macroscopically complete surgical resection and
positive microscopic margins) with or without RT in 8 high-
volume sarcoma centers showed that the RTeffect on OS was
not statistically significant after inverse probability of
treatment weighting adjustment [10]. Besides, another large
series of over 3752 primary extremity soft tissue sarcoma
patients (containing WD-LPS patients with positive surgical
margins) by Callegaro et al. showed that RT was not asso-
ciated with OS [11]. However, several studies on retroper-
itoneal sarcoma (containing WD-LPS patients with positive
surgical margins) hold opposite results. In a European
pooled analysis by Roeder et al., intraoperative electron
radiation therapy combined with external beam radiation
therapy (EBRT) after limb-sparing surgery resulted in en-
couraging OS in extremity soft tissue sarcoma patients [12].
In addition, Roeder et al. found that although addition of
EBRTdid not result in improved OS, there was a significant
survival benefit for patients treated with preoperative EBRT
compared with no EBRT at all [13]. Besides, a Scandinavian
study of 97 retroperitoneal sarcoma patients (including
liposarcoma patients with positive surgical margin) reported
that 5-year OS was 71% in the adjuvant RTgroup and 52% in
surgery alone group (P � 0.019), suggesting that adjuvant

RT was significantly associated with an improved 5-year OS
[14]. +is difference may be due to the small number of
cases, the diverse population characteristics, and the in-
clusion of other kinds of STS and positive/negative surgical
margins in their study.

4.2. Prognostic Factors of CSS and OS. We also explored the
independent prognostic factors of CSS and OS in WD-LPS
patients with positive surgical margins with the adjustment
by propensity score matching. After the adjustment, we
identified only patients from other races (P � 0.022) and
primary tumor sites located at the trunk and extremities
(P< 0.001) were significantly associated with worse CSS.
Previous studies on the multivariate analysis associated with
CSS had shown different results. Wang et al. found that age
at diagnosis <60 was significantly correlated with improved
CSS [15]. In addition, a study by Ye et al. identified that age,
sex, and tumor size were independent prognostic variables
for CSS in extremity liposarcoma patients [16]. +is dif-
ference may be due to the lack of propensity score matching
in these studies avoiding the bias in analysis, and propensity
score analysis showed a strong effect on removing bias and
identifying truly useful prognostic factors. Besides, extremity
liposarcoma is not a single entity, and different liposarcoma
subtypes should be analyzed separately for their prognostic

Table 2: Univariate and multivariate Cox proportional hazard models for overall survival after propensity score matching.

Variable
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value
Age
≤60 y Reference Reference
>61 y 3.11 (2.08–4.65) <0.001 3.29 (2.18–4.96) <0.001

Sex
Male Reference Reference
Female 0.67 (0.46–0.98) 0.036 0.64 (0.44–0.96) 0.031

Year of diagnosis
2000–2009 Reference
2010–2018 1.10 (0.70–1.75) 0.677

Race
White Reference
Black 0.93 (0.48–1.79) 0.819
Other 1.13 (0.66–1.92) 0.659

Primary site
Retroperitoneum Reference Reference
Head and neck 0.99 (0.37–2.10) 0.780 0.79 (0.31–2.02) 0.624
Trunk and extremities 0.35 (0.21–0.60) <0.001 0.30 (0.17–0.51) <0.001
Visceral organs 0.68 (0.40–1.18) 0.174 0.54 (0.30–0.95) 0.033

Tumor size
<5 cm Reference Reference
5–10 cm 0.47 (0.27–0.83) 0.008 0.69 (0.39–1.24) 0.214
≥10 cm 0.86 (0.53–1.39) 0.537 1.13 (0.67–1.90) 0.655

Chemotherapy
No Reference Reference
Yes 5.60 (2.04–15.33) 0.001 6.10 (2.10–17.72) 0.001

Radiotherapy
No Reference
Yes 1.06 (0.73–1.55) 0.753

HR, hazard ratio; CI, confidence interval.
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patterns and characteristics. +e analysis of our study fo-
cused on WD-LPS patients with positive surgical margins,
which may be more valuable and helpful for clinical de-
cisions on this specific group of patients.

As for the multivariate analysis on OS, after the ad-
justment, we identified age (P< 0.001), sex (P � 0.031),
primary tumor location (P< 0.001), and received chemo-
therapy (P � 0.033) were independent prognostic factors for
OS in WD-LPS patients with positive surgical margins
(Table 2).+ere was a high similarity between our results and
previous results on significant prognostic factors of OS. A
large study of liposarcoma (includingWD-LPS patients with
positive surgical margins) by Greto et al. found that age was
a significant factor associated with OS, in which age >65 y
was related with worse OS (P � 0.0001) [17]. Toulmonde
et al. reported male gender was an independent prognosis
factor associated with poor OS in retroperitoneal sarcoma
patients including WD-LPS [18]. In addition, for the
prognosis of WD-LPS, a tumor location is of great im-
portance [19]. According to former research results, dif-
ferent anatomical locations ofWD-LPS had different risks of
dedifferentiation, and retroperitoneal WD-LPS had a much
higher risk of dedifferentiation than WD-LPS in the limbs
(>20% in the retroperitoneum vs. <2% in the limbs) [20]. On
the other hand, WD-LPS located at extremities/trunk wall/
head-neck has a lower risk of metastasis [21]. +ese results

supported our analysis on the primary site of a tumor as an
independent prognostic factor of OS. Another previous
study by Dario Callegaro holds opposite results on the
prognostic values of chemotherapy, and their study included
1106 patients after propensity score matching; chemother-
apy was not an independent prognostic factor for the OS
(P � 0.054) [11]. +e reason causing this difference may be
the patients they included in the study containing other
subtypes of liposarcoma. In addition our results were more
specific on WD-LPS patients with positive surgical margins
only. Last but not least, our results revealed that adjuvant RT
was not an independent prognostic factor for both OS and
CSS after propensity score matching, which further proved
the conclusion that adjuvant RT is not associated with better
OS and CSS for WD-LPS patients with positive surgical
margins.

4.3. Limitations. +e limitations of this study are mainly the
inherent limitations of the SEER database. First, WD-LPS is
rare and difficult to diagnose. +e inherent limitation of all
SEER-based studies is that the laboratory technology of each
registry included in SEER lacks central pathological review
and uniformity, which may lead to potential differences in
histological diagnosis. However, we tried to reduce the
potential inaccuracy by including patients confirmed by
histology. Another limitation is the lack of data on the RT

Table 3: Univariate and multivariate Cox proportional hazard models for cancer-specific survival after propensity score matching.

Variable
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value
Age
≤60 y Reference
>61 y 1.44 (0.73–2.84) 0.291

Sex
Male Reference
Female 1.00 (0.51–1.96) 1.000

Year of diagnosis
2000–2009 Reference Reference
2010–2018 2.61 (1.21–5.62) 0.014 1.89 (0.84–4.24) 0.121

Race
White Reference Reference
Black 1.61 (0.55–4.73) 0.383 1.96 (0.65–5.85) 0.229
Other 2.36 (1.05–5.31) 0.037 2.61 (1.15–5.94) 0.022

Primary site
Retroperitoneum Reference Reference
Head and neck 0.27 (0.03–2.09) 0.208 0.36 (0.04–2.88) 0.334
Trunk and extremities 0.14 (0.05–0.34) <0.001 0.14 (0.06–0.36) <0.001
Visceral organs 0.53 (0.23–1.21) 0.131 0.51 (0.22–1.18) 0.115

Tumor size
<5 cm Reference
5–10 cm 0.63 (0.18–2.15) 0.458
≥10 cm 1.57 (0.54–4.53) 0.408

Chemotherapy
No Reference Reference
Yes 8.34 (1.96–35.49) 0.004 3.89 (0.85–17.89) 0.081

Radiotherapy
No Reference
Yes 1.21 (0.59–2.46) 0.608

HR, hazard ratio; CI, confidence interval.
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dose and time. Moreover, the recurrence rate was not
evaluated in this study because of the lack of this information
in the SEER database. +is limitation requires more detailed
information on WD-LPS patients by collecting data from
multiple tumor centers. Furthermore, this study was con-
ducted within the United States population; thus, the results
might not be generalizable to patients of other countries.

5. Conclusion

In conclusion, we found that adjuvant RT had no significant
improvement on OS and CSS of patients with WD-LPS with
positive surgical margins. Considering the adverse reactions
and side effects of adjuvant RT, we do not recommend using
adjuvant RTon patients with WD-LPS with positive surgical
margins. In addition, our multivariable analysis with the
adjustment of propensity score matching revealed that only
patients from other races and primary tumor sites located at
the trunk and extremities were significantly associated with
worse CSS. Besides, we identified that age, sex, primary
tumor location, and receipt of chemotherapy were in-
dependent prognostic factors for OS.

Data Availability

+e data used in this paper are accessible from the Sur-
veillance, Epidemiology, and End Results (SEER) database
on reasonable request at https://seer.cancer.gov/.

Conflicts of Interest

+e authors declare that they have no conflicts of interest.

Authors’ Contributions

JC and HW were responsible for conception and design. JC
and YC were responsible for administrative support. JC was
responsible for provision of study materials or patients. BC
and HW were responsible for collection and assembly of
data. BC and HW were responsible for data analysis and
interpretation. All authors were responsible for writing the
manuscript. All the authors approved the final manuscript.
Haoran Wang and Boran Chen contributed equally to
this study.

Acknowledgments

+is study was funded by the 1•3•5 project for disciplines of
excellence, West China Hospital, Sichuan University, No.
ZYPY20001 and ZYPY20002.

Supplementary Materials

Supplementary Table 1. +e 5-year and 10-year OS and CSS
of the whole cohort, radiotherapy group, and non-
radiotherapy group before propensity score matching.
Supplementary Table 2.+eUnivariate and multivariate Cox

++++++++++++++++++++++++++++++++++++++ +++++ +++ +++++++++++++++++++++++++++++++++++++++++ +++ ++ + + +

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++++++++++

+

p = 0.75

+
+

NRT
RT

1
20

200

374 174 142 11
374 287 169 73RT

NRT

0 50 100 150

Follow up time (m)

Number at risk 

0.00

0.25

0.50

0.75

1.00

Su
rv

iv
al

 p
ro

ba
bi

lit
y

50 100 150 2000
Follow up time (m)

(a)

+
+

NRT
RT

p = 0.61

374 174 142 11 1
374 287 169 73 20RT

NRT

0 50 100 150 200

Follow up time (m)

Number at risk

0.00

0.25

0.50

0.75

1.00

Su
rv

iv
al

 p
ro

ba
bi

lit
y

50 100 150 2000
Follow up time (m)

(b)

Figure 3: Kaplan–Meier curves of OS (a) and CSS (b) comparing the radiotherapy group and the nonradiotherapy group after propensity
score matching.

Journal of Oncology 7

https://seer.cancer.gov/


proportional hazard models for overall survival before
propensity score matching. Supplementary Table 3. +e
Univariate and multivariate Cox proportional hazard
models for cancer-specific survival before propensity score
matching. Supplementary Table 4.+e 5-year and 10-year OS
and CSS of the whole cohort, radiotherapy group, and
nonradiotherapy group after propensity score matching.
(Supplementary Materials)
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