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Prognostic significance of lymphovascular @
space invasion in early-stage low-grade
endometrioid endometrial cancer: a fifteen-

year retrospective Chinese cohort study
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Yuan Cheng"”

Abstract

Objective In 2016, the ESMO-ESGO-ESTRO consensus included LVSI (Lymph-vascular space invasion, LVSI) status as
a risk stratification factor for stage | endometrioid endometrial cancer (EEC) patients and as one of the indications for
adjuvant therapy. Furthermore, LVSI is included in the new FIGO staging of endometrial cancer (EC) in 2023. However,
the data contribution of the Chinese population in this regard is limited. The present study aimed to further comfirm
the influence of LVSI on the prognosis of early-stage low-grade EEC in a fifteen-year retrospective Chinese cohort
study.

Methods This retrospective analysis cohort included 702 EEC patients who underwent TAH/BSO surgery, total
abdominal hysterectomy, bilateral salpingooophorectomy in Peking University People’s Hospital from 2006 to 2020.
Patients were stratified based on LVSI expression status as: LVSI negative group and LVSI positive group. Clinical
outcome measures related to LVSI, assessed with a univariate and multivariate Cox proportional hazards regression
model.

Results 702 EEC patients with stage | and grade 1-2 were analyzed. 58 patients (8.3%) were LVSI-positive and 14
patients (2.0%) was relapse. Recurrence rates in LVSI-negative and LVSI-positive were 1.6% and 6.9%, respectively.
5-year disease-free survival (DFS) rate in LVSI-negative and LVSI-positive were 98.4% and 93.1%, respectively. These
rates for 5-year overall (OS) survival in LVSI-negative were 98.9% while it was 94.8% in LVSI-positive. Multivariate
analysis showed that LVSIis an independent risk factor for 5-year DFS (HR=4.60, p=0.010). LVSI has a similar result for
5-year OS(HR=4.39, p=0.028).
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Conclusions LVS|is an independent predictor of relapse and poor prognosis in early-stage low-grade endometrioid

endometrial cancer in the Chinese cohort.

Keywords LVSI, Endometrial cancer, Early-stage, Low-grade, Prognosis

Introduction

Endometrial cancer (EC) is the fourth most common
gynecologic malignant tumor with over 66,200 estimated
new cases at 2023 in the United States, while being the
sixth most common gynecological cancer worldwide [1].
From 2000 to 2015, the incidence and mortality of car-
cinoma of corpus uteri have increased among Chinese
women [2]. In general, most patients with endometrial
cancer have good prognosis, excluding some special
pathological types, such as serous endometrial carci-
noma, clear cell carcinoma, etc. Endometrioid endome-
trial cancer (EEC) accounts for 80% of all endometrial
cancers, and a large proportion of patients are at early-
stage, low-grade more than 60% [3, 4]. However, the
prognosis of early-stage, low-grade EC patients is still
affected by a series of risk factors, but the research data
are still few, and the relevant data of the Chinese popula-
tion cohort are even less.

Lymph-vascular space invasion (LVSI) is described as
the occurrence of cancer cells in the lymphatic and circu-
latory systems’ vessels. According to some studies, LVSI
is an independent risk factor for lymph node metasta-
sis (LNM) in EC and is considered a predictor of LNM
[5-8]. Previous research has shown that LNM is predic-
tive in preoperative assessment and prognosis [9-11]. In
recent years, the prognostic value of LVSI in patients with
endometrial cancer without lymph node metastasis or
confined to the uterus has been gradually explored. Some
studies report that LVSI significantly reduces overall sur-
vival (OS) and disease-free survival (DFS) in EC patients,
particularly in early-stage EC [12-17]. In contrast, other
studies suggest that LVSI does not significantly impact
survival outcomes [18-22]. Among LNM-negative
patients, clinical outcomes are similar regardless of LVSI
presence [20].

According to the 2023 International Federation of Gyn-
aecology and Obstetrics (FIGO) staging system, LVSI is
included in the standards of stage I with or without focal
LVSI and Stage II associated with substantial LVSI distri-
bution [23]. The revision of 2023 FIGO staging confirmed
the important role of LVSI in the prognosis of stage I and
stage II patients [24, 25]. However, the impact of LVSI
on the prognosis of 1 early-stage, low-grade endometrial
cancer is still lack of more evidence, especially the cohort
data of more than 10 years in Chinese population. This
study aims to determine whether LVSI impacts the prog-
nosis of patients with low-grade and early-stage endo-
metrioid endometrial cancer, mainly gathered in women
with stage I (IA and IB), Grade 1/2. Our analyses rely

on clinical participant data who underwent surgery and
their follow-up data to associate LVSI with EC prognosis.

Materials and methods

After obtaining authorization from the Ethics Commit-
tee of Peking University People’s Hospital (Institutional
Review Board Approval Number: 2019PHB031-01, 8
March 2019), We analyzed their basic, hospital, and
follow-up information. The population of this study
included patients with endometrioid histology grade
1 or 2 and EC at stage IA or IB, as established by their
final pathology reports. We first excluded patients with
incomplete medical records (n=63). We then excluded
patients with tumors more advanced than stage IB after
surgical staging (n=201) and grade 3 diseases (n=111).
Women with other tumors were also excluded (n=5)
(Fig. 1).

Gynecological oncologists performed total hysterec-
tomy, bilateral salpingo-oophorectomy, selective bilat-
eral pelvic and para-aortic lymphadenectomy, and pelvic
washing on all eligible patients. We collected data on
demographic, clinical, and surgical variables and evalu-
ated them in this study. This included each patient’s age
at first diagnosis, menopausal status, recurrence, time
to recurrence, adjuvant treatment, follow-up duration,
and survival time. We reviewed all original pathology
reports and extracted pathological information. Experi-
enced independent gynecological pathologists reviewed
the pathology slides. We discussed controversial cases
in expert meetings to reach a final decision. We assessed
the grade, primary diameter of the tumor, and LVSI. All
cases were staged according to the 2009 FIGO staging
system [23]. Patients treated before 2009 were restaged
based on clinicopathological data. Tumor histology
and grade were assessed according to the World Health
Organisation (WHO) classification system and FIGO
criteria [26]. LVSI was diagnosed by identifying adeno-
carcinoma of any grade in endothelium-lined channels
of uterine specimens at surgery [27]. We followed up
with all patients after surgery through outpatient visits
or phone calls. Telephone follow-up was conducted for
patients regularly consulted at other hospitals. We col-
lected information on symptoms and results from pelvic
ultrasound, computed tomography (CT), or magnetic
resonance imaging (MRI). We recorded any recurrences
and deaths during the follow-up. If telephone follow-
up revealed abnormal findings, patients were asked to
undergo detailed examinations at our center. A diagno-
sis of relapse was made accordingly. Reasons for loss to
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EC patients underwent surgery
during Jan 2006-Dec 2020 (n=1083)

Excluded:
loss of follow up (n=63)

EC patients with suffient
follow up data (n=1020)

Excluded:
1.EC more extensive disease
than stage IB (n=201)
2.EC grade 3 (n=111)
3.with other tumor (n=>5)

EC patients included
in the research
(n=702)

Fig. 1 Flowchart describing participant selection in the study. °EC: endo-
metrial cancer

follow-up included death from EC or other causes, loss
to follow-up, and reaching the end of follow-up (October
31, 2022). Overall survival (OS) is the time from surgery
to death from any cause, including a tumor. DFS was the
time from surgery to confirmed relapse of EC. In survival
analysis, patients without an event at their last follow-up
were censored.

We compared clinicopathological factors between
LVSI-negative and LVSI-positive patients. We used the
student t-test and 2 test for comparing continuous and
categorical variables, respectively. Kaplan-Meier survival
analyses (log-rank tests) and univariate Cox regressions
were used to identify potential prognostic indicators.
Multivariate Cox regression was used to analyze the sur-
vival influence of LVSI. In these regressions, we included
factors with p<0.05 in univariate analyses, in addition
to LVSI. We examined the proportional hazard hypoth-
esis with time-dependent covariates in all Cox regres-
sion models. Stepwise Cox regressions helped eliminate
multicollinearity between variables, selecting important
survival predictors for patients. Variables included were
those with p<0.05 in univariate Cox regressions. The
analysis method was forward-biased: conditional, with
an entry criterion for variables at p<0.05. We conducted
statistical analyses using SPSS software (version 27.0;
IBM Corporation, USA), setting a significance level at
p<0.05.
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Results

We enrolled a total of 702 eligible EC patients in this
study. Of the 702 cases, the study population had a
median age of 55 years (range 24—83) and the cases were
followed up for a median of 62.4 months (range 0.4—195).
Fifty-eight patients (8.3%) present LVSI positve. All
patients underwent lymphadenectomy of both pelvic and
para-aortic regions. After surgery, 235 patients (33.5%)
received adjuvant therapy.

We displayed demographic and clinicopathological
characteristics of low-grade and early-stage EEC women,
based on LVSI status (Table 1). Patients testing positive
for LVSI were more likely to have more extensive myo-
metrial invasion (p<0.001) and increased tumor size
(p<0.001) compared to those testing negative for LVSI.
Compared to LVSI-negative patients, those who were
LVSI-positive were more likely to receive adjuvant treat-
ment (197/644 vs. 38/58, respectively, p<0.001) and
experience relapse during follow-up (10/644 vs. 4/58,
respectively, p=0.022).

LVSI was identified as a poor prognostic factor for the
risk of relapse (Fig. 2). The study found that the 5-year
disease-free survival rate was 98.4% for patients who
tested negative for LVSI and 93.1% for those who tested
positive (p=0.005). The correlation of LVSI with OS in
patients was also established (Fig. 3). The 5-year overall
survival rate for LVSI-negative patients was 98.9%, com-
pared to 94.8% for LVSI-positive patients (p=0.017).

We found that LVSI and Grade are two prognostic fac-
tors for EEC patients’ DFS. According to univariable Cox
regression analysis, the presence of LVSI was linked to
poorer DFS (HR=4.60; 95% CI=1.44—14.66; p=0.010),
as was tumor grade (HR=5.99; 95% CI=1.25-25.02;
p=0.024). On multivariable analysis, the presence of LVSI
was independently related to reduced DFS (HR=3.82;
95% CI=1.19-12.22; p=0.024). Meanwhile, tumor grade
was also identified as an independent risk factor for
reduced DFS (HR=5.04; 95% CI=1.12-22.67; p=0.035)
(Table 2).

We also identified prognostic factors for OS (Table 3).
In univariable Cox regression analysis, compared with
other factors, LVSI positivity was more likely to reduce
OS (HR=4.39; 95% CI=1.17-16.49; p=0.028), as was age
(HR=3.32; 95%CI=1.05-10.48; p=0.040). On multivari-
able analysis, LVSI presence, compared to its absence,
was independently associated with worse OS (HR=3.87;
95% CI=1.02-14.65; p=0.046) (Table 3).

Discussion

This study analyzed the effect of LVSI on the prognosis
of patients diagnosed with early-stage, low-grade EEC. In
a cohort of 1083 EC patients, we focused on those with
grade 1-2, stages IA and IB, and without other tumors.
This criterion led to the selection of 702 EEC patients.
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Table 1 Demographic and clinicopathological characteristics of low-grade and early stage endometrioid endometrial cancer patients
(n=702) according to LVSI status

Characteristics Total LVSI(-) n=644 LVSI(+) n=58 p value
Age(years, median) 5523+035 54.79+0.36 60.10+1.10 0.126
<60 484(68.9) 452(70.2) 32(55.2)
>60 218(31.1) 192(29.8) 26(44.8)
BMI 0485
<24 216(30.8) 197(30.6) 19(32.8)
>24 and <28 243(34.6) 220(34.2) 23(34.6)
>28 243(34.6) 227(35.2) 16(27.6)
Menopausal status 0.013
Pre-menopausal 264(37.6) 251(39.0) 13(22.4)
Post-menopausal 438(62.4) 393(61.0) 45(77.6)
Grade 0.049
Gl 341(48.6) 320(49.7) 21(36.2)
G2 361(51.4) 324(50.3) 37(63.8)
Depth of Ml <0.001
<50% 597(85.0) 563(87.4) 34(58.6)
>50% 105(15.0) 81(12.6) 24(41
PTD (cm), median <0.001
<20 mm 363(51.7) 347(53.9) 16(27.6)
>20 mm 339(48.3) 297(46.1) 42(72.4)
Adjuvant treatment <0.001
No 467(66.5) 447(69.4) 20(34.5)
Yes 235(33.5) 197(30.6) 38(65.5)
Relapse 0.022
No 688(98.0) 634(98.4) 54(93.1)
Yes 14(2.0) 10(1.6) 4(6.9)
LVSI, lymphovascular space invasion; MI, myometrial invasion; PTD, primary tumor diameter
< 10 m—— " 1.0 . .
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N 0.6- . | /S5 S 0.6+ — LVSI+
8 (/7]
& 0.4 T 0.4
) S
@ 2
T 0.2- 3 0.2-
S
0.0 0.0
1 I 1 I I 1 I 1 I 1 1 1 1 I 1 I I 1 1 I 1 I

0 20 40 60 80 100120140160180200220
Follow-up(Months)

Fig. 2 DFS of patients with negative and positive LVSI. °DFS: disease-free
survival; LVSI: lymphovascular space invasion

After analyzing the statistics, we found (1) an LVSI prev-
alence of 8.3% among the 702 patients, (2) the presence
of LVSI potentially impacting OS and DFS rates in early-
stage and low-grade EEC patients.

The prognosis of EC is influenced by various fac-
tors, including LVSI, which is considered a signifi-
cant prognostic indicator, especially in patients with

0 20 40 60 80 100120140160180200220
Follow-up(Months)

Fig. 3 OS of patients with negative and positive LVSI. ?OS: overall survival;
LVSI: lymphovascular space invasion

early-stage and low-grade EEC [27]. The 2023 FIGO
staging system acknowledges LVSI as a significant fac-
tor in assessing EC [28, 29]. Previous studies report
LVSI incidences ranging from 8.9 to 13.5% in stage
I EC patients [13, 18]. Our findings show that LVSI-
positive patients have a lower DFS survival com-
pared to the LVSI-negative group. Furthermore, LVSI
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Table 2 Univariate and multivariate analysis for diease-free
survival in women with low grade and early stage endometrioid
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Table 3 Univariate and multivariable Cox regression analysis of
select covariates for OS

endometrial cancer Univariate Multivariable
Univariate Multivariable Characteristics HR p HR p

Characteristics HR p HR p (95%Cl) (95%Cl)
(95%C) (95%C) Age

Age <60 1 1

<60 1 >60 3.32(1.05,1048) 0.040 3.08(0.97,9.78)  0.056

>60 2.29(0.80,6.53)  0.121 Menopausal status

Menopausal status Pre-menopausal 1

Pre-menopausal 1 Post-menopausal  3.10(0.68,14.13)  0.145

Post-menopausal  3.63(0.81,16.24)  0.091 Grading

Grade G1 1

G1 1 1 G2 0.94(0.30,2.90)  0.908

G2 599(1.252502) 0.024 5.04(1.122267) 0.035 Depth of Ml

Depth of Ml <50% 1

<50% 1 >50% 0.52(0.07,4.00) 0526

>50% 1.59(0.44,5.70) 0477 PTD (mm), median

PTD (mm), median <20 1

<20 1 >20 1.13(0.95,1.35)  0.177

>20 1.14(0.96,1.36)  0.139 LVSI

LVSI No 1 1

No 1 1 Yes 439(1.17,1649) 0028  3.87(1.02,14.65) 0.046

Yes 4.60(1.44,1466) 0010 3.82(1.19,12.22) 0.024 Adjuvant

Adjuvant treatment

treatment No 1

No 1 Yes 2.68(0.85845)  0.093

Yes 2.57(0.89,7.40)  0.081 0S:overallsurvival; HR, hazard ratio; Cl, confidenceinterval; LVSI, lymphovascular

DFS, diease free survival; HR, hazard ratio; Cl, confidence interval; LVSI,
lymphovascular space invasion; MI, myometrial invasion; PTD, primary tumor
diameter

positivity significantly affects OS in early-stage and
low-grade EC patients. These findings is not conflict
with our previous published cohort research, which
concluded LVSI did not significantly impact EC prog-
nosis, including all types and stages of endometrial
cancer [18]. In some studies, LVSI positivity was clas-
sified into two categories: focal LVSI and diffuse LVSI.
Focal LVSI indicates one or two vessels affected by the
tumor found near it, while diffuse LVSI involves three
or more vessels around the tumor or extensive LVSI
in the myometrium with a spray-like growth pattern,
irrespective of myometrial invasion severity [12]. This
classification is valuable and precise, and widely uti-
lized in clinical studies.

Except for LVSI, we identified tumor grade as another
independent risk factor for the DFS rate in early stage
EEC. Previous studies have not explored the correlation
between the DFS rate and tumor grade in low-risk EEC
[17]. After expanding the patient population, a correla-
tion between tumor grade and DFS rate was identified.
In high-grade EC, LVSI indicated statistically signifi-
cant differences based on molecular classification, pro-
viding a more accurate prognosis [30]. Tumor grade

space invasion; MI, myometrial invasion; PTD, primary tumor diameter

is a crucial factor in early-stage and low-grade EEC
prognosis.

The study found that 65.5% of LVSI-positive patients
received adjuvant treatment, compared to 30.6% of LVSI-
negative patients. However, adjuvant treatment showed
no association with OS or DFS rates in our study. A ret-
rospective analysis in 2023 suggested that adjuvant treat-
ment improved the OS of LVSI-positive stage IIC EC
patients, especially those with grade 3 EEC [31]. Yet, it
did not influence the survival or recurrence rate in early-
stage and low-grade EEC patients.

In addition, LVSI is one of the independent risk fac-
tors for lymph node metastasis in early stage endome-
trial cancer. Furthermore, the status of lymph nodes
can affect the prognosis of patients with endometrial
cancer. In recent years, the adoption of sentinel node
mapping ensues a higher identification of patients with
nodal disease compared with lymphadenectomy [32].
Retrospective studies have shown that the 5-year DFS
rate and 5-year OS rate of patients receiving sentinel
lymph node mapping are similar to those receiving
lymph node dissection. Sentinel lymph node mapping
has no negative impact on the 5-year prognosis of
early-stage high-intermediate and high-risk endome-
trial cancer [33].
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Further prospective evidence of the relation between
sentinel node and the prognosis with endometrial cancer
patients is still needed.

What’s more, our study has some limitations. Firstly,
this study still needs large sample data from multiple
hospital centers. Secondly, refining LVSI classification
into categories such as focal and diffuse LVSI is needed.
Thirdly, due to the limited number of cases with recur-
rence, the replase site was not stratified. Finally, the data
of sentinel lymph node mapping was not included in this
cohort, as this technology has been introduced to our
hospital since 2015. In the future, we still need to further
collect data for relevant research to confirm the objectiv-
ity and completeness of this conclusion.

Conclusions

Overall, our findings suggest that LVSI significantly
predicts DFS and OS in early-stage and low-grade EC
in a fifteen-year retrospective Chinese cohort study,
emphasizing its role in assessing recurrence risk. For
LVSI-positive patients, prompt and adequate adjuvant
treatment can effectively prevent recurrence and enhance
prognosis.
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