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Abstract

Objective: To construct and validate a clinically accurate and histology-specific nomogram to

predict overall survival (OS) among liposarcoma (LPS) patients.

Methods: We retrospectively screened eligible patients with LPS diagnosed between 2004 and

2015 from the Surveillance, Epidemiology, and End Results database. We screened independent

predictors for the nomogram using univariate and multivariate analyses. We then evaluated the

prognostic accuracy of the nomogram by receiver operating characteristic (ROC) curve analysis

and Harrell’s concordance index. The prognostic performances of the nomogram and the

American Joint Committee on Cancer (AJCC) seventh edition staging system were compared

using integrated discrimination improvement (IDI), net reclassification improvement (NRI), and

decision curve analyses (DCA).

Results: A novel nomogram was developed using independent prognostic variables, which

exhibited excellent predictive performances for 3- and 5-year OS according to ROC curves.

The C-index proved that the proposed nomogram had better prognostic accuracy for LPS than

the traditional AJCC system, while the NRI, IDI, and DCA of the nomogram indicated better

clinical net benefit.

Conclusions: The proposed nomogram can predict 3- and 5-year OS of LPS patients with

reliable accuracy and may thus help clinicians to develop appropriate clinical therapies and

counseling strategies to prolong the life expectancy of these patients.
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Introduction

Sarcomas develop from mesenchymal tissue
and comprise a heterogeneous group of
malignant tumors with more than 70 histo-
logical subtypes.1 Soft tissue sarcoma (STS)
includes more than 50 histological sub-
types,2 of which liposarcoma (LPS) is the
most common type, accounting for approx-
imately 20% of all mesenchymal STS.3–5

LPS includes four major histological
groups,6 and its incidence typically peaks
in the fifth and sixth decades of life.7 LPS
arises from malignantly transformed adi-
pose cells and lipoblasts and can occur at
any site in the body,5,8,9 including the
extremities and retroperitoneum, thus
affecting human health and survival. LPS
is linked to poor overall survival (OS).10,11

Previous studies have identified mecha-
nisms linked to the prognosis of LPS, but
population-based prognostic studies are
scant. The establishment of a prognostic
system with independent variables would
aid the diagnosis, development of treatment
strategies, and prediction of OS in patients
with LPS. The identification of appropriate
clinical variables related to prognosis might
help clinicians conduct accurate assess-
ments of critical long-term outcomes.12 To
the best of our knowledge however, there is
currently no information on systematic
treatment strategies for LPS, and few cor-
relational pieces of research on radiothera-
py (RT), surgery, and chemotherapy in the
context of population-based studies. Hence,
identifying suitable variables for LPS
patients is essential for the development of
an accurate prognostic system.

The creation of an accurate prognostic
model presents a challenge for outcome
counseling and for determining adjuvant
therapy recommendations. The main prog-
nostic model is currently the American
Joint Committee on Cancer (AJCC) staging
system. According to the AJCC system,
some variables (tumor size, lymph node
metastasis, and distant metastasis) were
proven to be independent of OS in patients
with STS.13 Previous studies indicated that
other variables, such as age,13,14 surgery,15

RT,14,15 grade,13,14,16 histology type,13,16

and socioeconomic status (SES) were also
associated with prognosis in patients with
STS.17 However, specific prognostic varia-
bles for LPS are lacking.

Different subtypes of LPS have different
prognoses and biological performances; for
example, the 5-year survival in patients with
pleomorphic LPS (PLS) was 47.6%, where-
as the 5-year OS in patients with dediffer-
entiated LPS (DDLPS) was 54.4%.11,18

The importance of early identification and
accurate prognostic assessment of the sub-
types of LPS, and the fact that the AJCC
staging system can only roughly assess par-
tial clinical features and OS in LPS patients,
highlight the need for a histology-specific
prognostic model for predicting OS in
LPS patients.

Nomograms can predict the prognosis
and outcomes of STS patients.2,13,19–21

However, there is a lack of histology-
specific nomograms for evaluating the
prognoses and assisting clinical decision
making regarding LPS on the basis of an
extensive database. Previous models
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considered the effect of subtypes on prog-
nosis, but analyses of variables have been
limited and lacking external validation.11

The Surveillance, Epidemiology, and End
Results (SEER) database is a high-quality
extensive population database covering
approximately 28% of the population of
the United States,22 which has been widely
used in clinical research of rare tumors.23,24

We aimed to identify several indepen-
dent and histology-specific prognostic vari-
ables in LPS patients. We then constructed
a novel comprehensive nomogram using
these variables and the SEER database
with the goal of predicting 3- and 5-year
OS in LPS patients. We also evaluated the
performance of our model by comparing it
with the traditional AJCC system.

Materials and methods

Enrollment and collection of participant
data

The SEER database is a population data-
base that provides cancer survival data
from 18 states in the United States.22,25

We retrospectively screened the SEER
database. There were four major histologi-
cal groups of LPS: well-differentiated LPS
(WDLPS; ICD-O-3 8851), myxoid LPS
(MLS; ICD-O-3 8852)/round cell
LPS (RCL; ICD-O-3 8853), PLS (ICD-O-
3 8854), and DDLPS (ICD-O-3 8858).6,11,26

RCL is currently considered to represent a
high-grade MLS,20 and mixed-type LPS
(MixLPS; ICD-O-3 8855) can be observed
in the clinic. Moreover, LPS (NOS) (ICD-
O-3 8850/3) is an integral part of the LPS
data in the SEER database. To accurately
predict survival, we therefore distinguished
six types of histology. We registered and
queried the SEER program database (by
SEER*Stat version 8.3.6, Information
Management Services, Inc. Calverton,
MD, USA) for records of LPS from 2004
to 2015.

The inclusion criteria for cohort selec-
tion were: (1) patients with ICD-O-3 codes
8850/3, 8851/3, 8852/3, 8853/3, 8854/3,
8858/3, and 8855/3; (2) patients with a diag-
nosis between 2004 and 2015; and (3) pri-
mary sites C38.0-3, C38.8, C40.0, C40.2,
C41.1, C41.3, C47.1, C47.5, C48.0-2,
C48.8, C49.0-6, C49.8, and C49.9. The
exclusion criteria were: (1) grade, tumor
size, lymph nodes, extension, and race cat-
egorized as “NA” or unknown; (2) survival
status categorized as “NA” or unknown;
(3) survival time categorized as zero or
unknown; (4) performance status of a sur-
gery categorized as unknown; and (5)
unknown AJCC stage.

Figure 1 shows the data selection pro-
cess. After applying the criteria, LPS
patients diagnosed between 2004 and 2015
who qualified for the study were randomly
separated into two groups (training cohort
and validation cohort) using R software (set
seed¼ 6; R version 3.6.1 [https://www.r-
project.org]), according to a ratio of 7:3.
The “survival” package in R (Survdiff func-
tion) was used to verify the homogeneity of
the two groups (training cohort and test
cohort). The authors registered with and
were approved by the SEER database
(free registration), and this study was
approved by the Institutional Review
Board of Xi’an Jiaotong University.

Technical and statistical information

Stepwise approach for screening independent

variables and nomogram development. We
first used a data-driven nonparametric
approach to identify potential differential
variables from the original dataset, includ-
ing identified prognostic indicators. We
then used the Kaplan–Meier method to esti-
mate OS and detect intersections between
the variables, using a two-sided log-rank
test (Figure 2). We determined the risk var-
iables by univariate analysis, including
informative variables identified from the
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Figure 1. Flowchart of selection process and experimental procedure in patients with liposarcoma
LPS, liposarcoma; OS, overall survival, SEER, Surveillance, Epidemiology, and End Results; AJCC, American
Joint Committee on Cancer; NRI, net reclassification improvement; IDI, integrated discrimination
improvement; DCA, decision curve analysis; ROC, receiver operating characteristic curve.
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(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

(j) (k) (l)

(m) (n) (o)

Figure 2. Kaplan–Meier curves of overall survival in patients with liposarcoma (LPS). (a) Sex, (b) race, (c)
site, (d) histology type, (e) grade, (f) AJCC stage, (g) surgery, (h) radiotherapy strategy, (i) chemotherapy
strategy, (j) tumor size, (k) extension, (l) first malignant (LPS first malignant tumor), (m) total in situ, (n)
marital status, (o) SES. The P values are shown in Supplementary Table 2
SES, socioeconomic status.
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last step and those significant in predicting
outcome measurement in OS. Third, based
on the training cohort (n¼ 4013), we per-
formed multivariate Cox proportional haz-
ards analysis to screen the variables used to
build the novel nomogram to predict 3- and
5-year OS. Finally, the nomogram was val-
idated internally based on the validation
cohort (n¼ 1720).

Performance evaluation of the LPS nomogram and

comparison with the AJCC system. Receiver
operating characteristic curve (ROC) and
area under the curve (AUC) were used to
assess the sensitivity and specificity of the
nomogram, and the C-index (Z test) was
constructed to compare the performance of
the nomogram model and the traditional
AJCC staging system. Thereafter, we per-
formed net reclassification improvement
(NRI) and integrated discrimination
improvement (IDI) analyses, which can mea-
sure discrimination or improvement of the
predictive accuracy, using the R “survival”
package (version 3.1). Furthermore, we per-
formed decision curve analysis (DCA) to
visualize the net benefit for clinical decisions.
For the sake of validation, we added calibra-
tion plots (bootstrap¼ 500).27,28

The final score was calculated as the sum
of each item of the nomogram. An optimal
cut-off score was determined using the
prognostic index with R and was used to
divide the LPS patients into high-risk and
low-risk groups for survival analysis using
the Kaplan–Meier method (Figure 1).

Continuous variables with a normal dis-
tribution were presented as mean� stan-
dard deviation. Hazard ratios (HRs) and
95% confidence intervals (CI) were calcu-
lated. Statistical analyses were carried out
using R software (R Foundation for
Statistical Computing, Vienna, Austria)
and SPSS Statistics for Windows, Version
25.0 (SPSS Inc., Chicago, IL, USA). A two-
tailed P-value< 0.05 was considered
significant.

Results

Clinical baseline data and OS analysis

A total of 5733 LPS patients diagnosed

between 2004 and 2015 met the inclusion

and none of the exclusion criteria. They

were randomly separated into a training

cohort (n¼ 4013) and a validation cohort

(n¼ 1720). Baseline data are shown in

Supplementary Table 1. The average age

was 59.90� 15.49 years (range 7–101

years) at the time of diagnosis. LPS was

observed in the extremities (77.1%), retro-

peritoneum (21.1%), and other primary

sites (1.8%). The histological types were

as follows: 12.7%, LPS (NOS); 38.0%,

WDLPS; 19.6%, ML/RC; 6.8%, PLS;

19.9%, DDLPS; and 3.1%, MixLPS. The

most common tumor size was >10 cm

(65.1%) and the most common grade was

grade I (54.5%). Similarly, according to the

AJCC system, more than half of the

patients were categorized as AJCC stage I

(67.1%). Most LPS patients (55.9%) were

10% to 20% below the poverty line.

Homogeneity test found no significant dif-

ferences in clinical characteristics between

the validation and training cohorts.

Screening for independent informative

prognostic variables

According to the clinical evaluation, we

selected the following variables as potential

prognostic variables: age, sex, race, tumor

site, histology type, grade, AJCC stage, sur-

gery, RT, chemotherapy, tumor size, exten-

sion, first malignant (i.e. LPS was the first

malignant tumor in the patient), total in situ

(tumor number), marital status, and SES.

Based on the assumptions of the Cox pro-

portional hazards regression model, we

tested these variables using Kaplan–Meier

curves (Figure 2; log-rank test). RT and

race were not significant in the univariate

analysis; however, given that RT is
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generally considered useful in the clinical

context and has substantial potential to

interact with other variables, it was includ-

ed in the subsequent multifactor analysis.

The Kaplan–Meier survival curves for race

and total in situ displayed nonsignificant

intersections and were excluded from the

subsequent multifactor analysis. We

accordingly identified 14 variables that

were significantly associated with OS.
The Cox proportional hazards model

revealed that all 14 variables were indepen-

dent prognostic variables for OS, of which

six had not previously been associated with

OS in LPS patients. Age, site, histology

type, grade, chemotherapy, tumor size,

extension, SES, and AJCC stage were inde-

pendent negative predictors of OS, while

sex, surgery, RT, first malignant, and mar-

ital status were independent positive predic-

tors of OS (Figure 3).

Nomogram construction

Fourteen significant potential variables

were identified on the basis of the Cox mul-

tivariate logistic regression analysis. All

independent variables were incorporated

to develop a more accurate nomogram for

optimizing personalized prognostic assess-

ment and predicting 3- and 5-year OS in

LPS patients (Figure 4).

Performance and validation of the

nomogram

The AUCs for OS according to the

nomogram showed excellent discriminative

ability in the training set (3-year OS, 0.825;

5-year OS, 0.821) and the validation set

(3-year OS, 0.840; 5-year OS, 0.828).

Moreover, the degree of smoothness and

relationship between the ROC curves and

the axis showed that the proposed nomo-

gram had good discrimination in the train-

ing and validation cohorts (Figure 5).

The C-index of the proposed nomogram
showed better predictive performance than
that of the AJCC system in the training set
(79.40% [79.36%–79.44%] vs. 68.20%
[68.15%–68.25%], respectively) and valida-
tion set (80.20% [80.11%–80.29%] vs.
71.30% [71.19%–71.41%], respectively).
Moreover, all the 95% CIs were very
narrow, and the Z-values differed signifi-
cantly from zero in the training and valida-
tion cohorts (current model¼ 46.39 and
31.84; AJCC¼ 23.49 and 18.27) (Table 1).
We demonstrated that the proposed nomo-
gram was more accurate and showed better
predictive probability than the AJCC
system (Table 1).

In the training cohort, the 3- and 5-year
calibration curves showed good agreement
and satisfactory consistency between the
predicted survival and the actual observa-
tions. Similar consistency was displayed in
the validation cohort (Figure 6).

Reclassification analyses

Reclassification analyses were performed to
strengthen the multivariate analysis. NRI
and IDI helped provide estimates of the
added value to the classical AJCC staging
system provided by these variables. Both
the 3-year NRIs (training, 0.5392 [0.4754–
0.6365]; validation, 0.4966 [0.3399–0.6488])
and 5-year NRIs (training, 0.6470 [0.5907–
0.7299]; validation, 0.5244 [0.3567–0.6879])
demonstrated that our proposed nomogram
was more effective than the AJCC system.
Moreover, when comparing the prediction
accuracies of the two models, the IDI func-
tioned as a quantitative indicator for the
comparison of the degree of improvement
in the diagnostic accuracy of the current
model and the AJCC staging system. In the
training cohort, the 3-year IDI was 9.76%
[9.12%–10.40%] (P< 0.00001) and the 5-
year IDI was 12.05% [11.30%–12.80%]
(P< 0.00001). In the validation cohort, the
3-year IDI was 8.26% [7.27%–9.25%]
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Figure 3. Prognostic values of selected indicators by Cox multivariate analysis for overall survival in
patients with liposarcoma
HR, hazard ratio; CI, confidence interval; SES, economic status (persons below poverty); Adjacent C,
adjacent connective tissue; Adjacent O, adjacent organ; LPS (NOS), liposarcoma; WDLPS, well-differentiated
liposarcoma; MLS/RCL, myxoid/round cell liposarcoma; PLS, pleomorphic liposarcoma; MixLPS, mixed-type
liposarcoma; DDLPS, dedifferentiated liposarcoma; AJCC, American Joint Committee on Cancer.
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Figure 4. Nomogram for predicting 3-year and 5-year overall survival in patients with liposarcoma (LPS)
Histology type: N, LPS, NOS; W, well-differentiated LPS; M, myxoid/round cell LPS; P, pleomorphic LPS; Mi,
mixed LPS; D, dedifferentiated LPS. Extension: Co, confined; Lo, localized; AC, adjacent tissue; AO, adjacent
organ/structure; Fu, further contiguous. SES, socioeconomic status: L, low, M, medium; H, high.

(a) (b)

Figure 5. Receiver operating characteristic curves (ROC) and areas under the curves for predicting 3-year
and 5-year overall survival for novel nomograms and 7th AJCC staging systems in patients with liposarcoma.
(a) 3-year and 5-year ROC in training cohort; (b) 3-year and 5-year ROC in validation cohort.

Cao et al. 9



(P< 0.00001) and the 5-year IDI was

10.05% [8.88%–11.21%] (P< 0.00001). The

IDIs also confirmed that the current nomo-

gram had stronger prognostic power than

the AJCC staging system (Table 1).

DCA

We conducted ROC analysis to assess the

sensitivity and specificity and DCA analysis

to evaluate the clinical value of our nomo-

gram. The DCA curve revealed a more

extensive range of cut-off probabilities

shown by the new nomogram. The thresh-

old probabilities of the new model had

excellent net benefits and enhanced perfor-

mance for predicting the 3- and 5-year OS

in LPS patients in both the training and

validation cohorts compared with the

AJCC system (Figure 7).

Prognostic score

Seventy was the optimal cut-off value for

the proposed nomogram, and the Kaplan–

Meier curves revealed that the total points

in the nomogram> 70 (high-risk group)

was significantly correlated with a poor

prognosis in both cohorts (Figure 8). The

high- and low-risk groups showed

significantly different prognoses (log-rank

test, P< 0.0001) in both cohorts.

Discussion

Decisions regarding systematic treatment

strategies in patients with LPS are still con-

sidered on a case-by-case basis by a special-

ist multidisciplinary team. Such decisions

should balance the specifics of tumor anat-

omy and subtype biology with aggressive

upfront strategies. Accurate prognostica-

tion using a predictive model would thus

support therapy recommendations and

prognostic counseling. Prediction by an

accurate prognostic model would allow

clinicians to provide individualized treat-

ment strategies. A satisfactory prognostic

nomogram should include substantial indi-

cators (more than 10 variables) and be

based on an extensive database (SEER

database) to stabilize the model and

ensure its predictive accuracy. Nomograms

have been used widely to predict individual

survival outcomes and calculate the cumu-

lative effect of survival probability.19,20,29

In the current study, we aimed to develop

an accurate prediction system using an

Table 1. Performance of current nomogram and 7th AJCC staging systems in patients with liposarcoma.

Training (n¼ 4013) Test (n¼ 1720)

Statistical index Z P Statistical index Z P

C-index (95%CI)

Nomogram 79.40% (79.36%–79.44%) 46.39 * 80.20% (80.11%–80.29%) 31.84 *

AJCC 68.20% (68.15%–68.25%) 23.49 * 71.30% (71.19%–71.41%) 18.27 *

IDI (%)

3-year 9.76% (9.12%–10.40%) 17.59 * 8.26% (7.27%–9.25%) 9.41 *

5-year 12.05% (11.30%–12.80%) 18.87 * 10.05% (8.88%–11.21%) 9.89 *

NRI (95%CI)

3-year 0.5392 (0.4754–0.6365) 0.4966 (0.3399–0.6488)

5-year 0.6470 (0.5907–0.7299) 0.5244 (0.3567–0.6879)

*P< 0.00001AJCC.

American Joint Committee on Cancer; C-index, Harrell’s C-index; IDI, integrated discrimination improvement; NRI, net

reclassification improvement; CI, confidence interval.
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optimized individual nomogram to predict

the 3- and 5-year OS in patients with LPS.
Nomograms have previously been con-

structed with good C-indexes for LPS or
other STS.2,30 However, these nomograms

were limited by a lack of relevant studies on
OS in LPS patients. Furthermore, relevant
variables, including treatment strategies

(RT or chemotherapy), SES, and marital
status, were not distinguished and devel-

oped on the basis of the SEER database.30

The use of more indicators generated from

a large database, as in the current study,
increased the likelihood of developing a
more accurate nomogram.

The AJCC staging system is widely used
to predict the OS for all STS patients in

clinical practice; however, the system does
not show excellent prognostic stratification

for LPS patients (C-index 68.20%).
Although the eighth edition of the AJCC
staging system includes tumor quantity,
tumor size, lymph node metastasis, and vas-
cular invasion as new staging parameters, it
still fails to address crucial variables such as

surgery, chemotherapy, and RT.
Information on the HRs and OS linked

to these variables is required as a basis for

systematic treatment decision making,
including surgical and nonsurgical options
(chemotherapy and RT). The current study
thus clarified the effects of surgery, RT, and
chemotherapy, which are related to the
prognosis of LPS patients but which are

(a) (b)

(c) (d)

Figure 6. Calibration plots for predicting 3-year and 5-year overall survival (OS) in the training and val-
idation cohorts. X-axis: bootstrap-predicted survival; y-axis: actual outcome. Calibration plots for (a) 3-year
OS in the training cohort, (b) 5-year OS in the training cohort, (c) 3-year OS in the validation cohort, and (d)
5-year OS in the validation cohort.
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excluded from the prognostic evaluation of
AJCC.

Compared with the traditional AJCC
staging system, the C-indexes of the current
model showed better discrimination and
predictive accuracy for OS in both cohorts.
Furthermore, the calibration curves indicat-
ed excellent concordance. The DCA curves
with higher cut-off probability levels dem-
onstrated that the new model provided
superior estimations of decision outcomes
(net benefit) compared with the AJCC
system in terms of both the 3- and 5-year
OS. The novel nomogram was thus ideal
for clinical-treatment decision making.
Overall, our proposed nomogram for pre-
dicting OS in LPS patients represented a
major improvement compared with the

AJCC system. A more accurate prognostic
nomogram is required to incorporate more
independent prognostic factors that might
contribute to cancer prognosis and assist
clinicians in treatment decision making,
based on their HRs.31–33 We identified 14
independent variables that were involved in
the prognosis of LPS, including 10 indica-
tors, namely, age, site, histology subtypes,
grade, chemotherapy, tumor size, exten-
sion, first malignant, SES, and AJCC
stage, that were associated with a poor
prognosis. In contrast, surgery, RT, and
marital status displayed a protective effect.
Although some risk variables associated
with OS in LPS patients, such as primary
site,11,34,35 tumor grade,11,34,35 histology
subtype,11,34–36 and surgical margin,11,35

(a) (b)

(c) (d)

Figure 7. Decision curve analysis (DCA) of the novel nomogram and 7th AJCC staging system for
predicting overall survival (OS) in patients with liposarcoma. X-axis: cut-off probability; y-axis: net benefit.
DCA for (a) 3-year OS in the training cohort, (b) 5-year OS in the training cohort, (c) 3-year OS in the
validation cohort, and (d) 5-year OS in the validation cohort.
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have previously been identified, external
verification was lacking resulting in lower
stability of the results. The clinicopatholog-
ical variables associated with OS in LPS
patients were validated in the present
study based on the SEER database. We
were therefore able to develop a nomogram
with superior predictive accuracy for OS in
LPS patients by combining these clinico-
pathological variables.

The treatment options for LPS include
surgery, RT, and chemotherapy.34,36–38

Radical curative treatment consists of
wide local excision with a clear surgical
margin in localized LPS.5,39–41 The current
multivariate analysis identified surgery
(HR, 0.34) as a protective factor.
However, the role of systematic and non-
surgical treatment in LPS remains

contentious, and the roles of RT and che-
motherapy in treating localized STS remain
unclear.37,42 The results of our research pro-
vide treatment options for addressing this
problem.

The therapeutic role of RT, including its
implementation and effect on OS in LPS
patients, is controversial,34 and it has only
been proven to reduce the risk of local
recurrence.34,43 The present population
study showed that RT (HR, 0.78) was a
protective factor. Accordingly, we demon-
strated that adjuvant RT might help to
reduce overall mortality, consistent with a
previous study on retroperitoneal sarcomas
reviewed by a single institution (HR1,
0.3444; HR2, 0.55

45).
Our multivariate analysis indicated

that chemotherapy was associated with

(a) (b)

(c)

Figure 8. Kaplan–Meier curves of overall survival for patients with liposarcoma in the high- and low-risk
groups. High risk: scores of current nomogram> 70; low risk: scores of current nomogram �70; (a) all
cohort, (b) training cohort, (c) validation cohort.

Cao et al. 13



significantly worse OS. This may be because

of the frequent use of conventional chemo-

therapy (standard cytotoxic agents) in pal-

liative treatment,46,47 and in patients with

metastatic or advanced LPS who cannot

undergo surgery.48 Chemotherapy itself

might thus not be a poor prognostic

factor, but it might be administered to

patients who already have a poor progno-

sis. Chemotherapy should thus be chosen

carefully in patients with LPS for whom

biology-driven therapeutics are an

alternative.
This study had some limitations. Targeted

therapies for LPS have been developed based

on epigenetic deregulation, genetic aberra-

tions, and mechanisms of abnormal adipo-

genesis in different LPS subtypes.49–52 A

new nomogram including variables such as

gene expression or experimental tumor bio-

markers may thus open another door to per-

fect the prognosis system.
In summary, we developed a new indi-

vidualized nomogram integrating multiple

independent variables that could be used

to predict 3- and 5-year OS in patients

with LPS. Evaluation of its predictive per-

formance in the validation cohort indicated

that the model had good sensitivity and spe-

cificity and the prognosis results were objec-

tive, stable, and accurate. The proposed

nomogram, including all the histological

subtypes, could provide valuable prognostic

information to guide suitable treatment

strategies (surgical or adjuvant treatment)

and counseling strategies to prolong the

life expectancy of patients with LPS.
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