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Abstract 

Purpose:  To evaluate the impact of different adjuvant therapy on IB1 and IIA1 stage cervical squamous cell cancer 
patients with lymphovascular space invasion. It also aimed to analyze the relationship between lymphovascular space 
invasion and other clinical pathological characteristics on IB1 and IIA1 stage cervical squamous cell cancer patients.

Methods:  This retrospective observational study collected data of FIGO stages IB1 and IIA1 squamous cervical cancer 
patients at the First Affiliated Hospital of Chongqing Medical University between 2014 and 2018. A correlation analysis 
between lymphovascular space invasion and other clinical or pathological factors was conducted. Prognosis analysis 
of patients with lymphovascular space invasion were performed to assess associations between clinical-pathological 
characteristics and survival.

Results:  A total of 357 women were identified including 110 (30.8%) with lymphovascular space invasion, 247 
(69.2%) without lymphovascular space invasion. Both middle 1/3 cervical stromal invasion (p = 0.000) and deep 1/3 
cervical stromal invasion (p = 0.000) were independently associated with lymphovascular space invasion. Among 
lymphovascular space involved women, tumor differentiation (P = 0.001) and postoperative therapy (P = 0.036) had 
a significant influence on disease recurrence. Multivariate analysis showed that lymph node metastasis (P = 0.017), 
poorer tumor differentiation (P = 0.036) and postoperative chemotherapy alone (P = 0.021) can increase the risk of 
tumor relapse.

Conclusion:  Our study suggested that the presence of deep stromal invasion independently increases the risk of 
lymphovascular space invasion. Compared with chemotherapy, chemoradiotherapy seems to improve progression-
free survival in squamous cervical cancer patients with lymphovascular space invasion.

Keywords:  Uterine cervical neoplasms, Risk factor, Chemoradiotherapy, Chemotherapy, Adjuvant, Progression-free 
survival, Survival analysis
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Introduction
Cervical cancer, being the fourth most frequent malig-
nant tumor among women, is also one of the leading 
causes of female death. In 2020, it was estimated that 
there were 604,000 new cases of cervical cancer and 
342,000 deaths worldwide [1]. Approximately 80% 
of all cervical cancer are squamous cell cancer, while 
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adenocarcinoma and other pathological type makes up 
the rest. With the popularization of the screening test, 
more and more patients are diagnosed with cervical 
cancer in an early stage. Surgery is the preferred modal-
ity for the treatment of early invasive cervical cancer 
(FIGO stage 2009 IB1, IIA1), which usually consists of a 
type C radical hysterectomy with pelvic lymphadenec-
tomy [2]. Following radical hysterectomy, postoperative 
treatment is indicated for patients with adverse patho-
logic factors.

Among various pathologic factors, lymph node metas-
tasis, parametrial involvement and positive surgical 
margins are considered high-risk factors for the poor 
prognosis of cervical cancer, while lymphovascular space 
invasion (LVSI), deep stromal invasion (DSI) and tumor 
diameter greater than 4 cm are considered as intermedi-
ate risk factors [2, 3]. Lymphovascular space invasion is 
the presence of cancer cell clusters inside endothelium-
lined channels of uterine specimens [4]. LVSI is consid-
ered to be an important risk factor which portends poor 
prognosis in patients with low-risk endometrial cancer, 
and it is also found to be associated with lymph node 
metastasis [4–10]. However, there’s only limited data on 
the prognosis of cervical cancer patients with LVSI, with 
very heterogeneous results. It is generally agreed that 
LVSI is related to poor prognosis of cervical cancer, while 
there is still controversy on whether it is an independent 
prognostic factor and its association to other pathologi-
cal risk factors.

Generally, for patients with high-risk individuals, post-
operative radiotherapy plus concurrent platinum-based 
chemotherapy is recommended. However, for patients 
with intermediate risk factors, postoperative therapeutic 
regimen still remains controversial.

There are guidelines recommended that pelvic radio-
therapy with (or without) concurrent platinum-contain-
ing chemotherapy should be offered to patients with 
combination of any two or three of the intermediate risk 
factors. This recommendation is based on a prospective 
randomized study (GOG #92), while in 2006 the follow-
up of the same study revealed that even if adjuvant radio-
therapy significantly reduces the risk of recurrence and 
prolongs progression-free survival (PFS) in women with 
Stage IB cervical cancer, the overall survival (OS) did not 
change significantly (p 0.074) [11, 12]. Therefore, some 
studies have attempted to add chemotherapy to adjuvant 
radiotherapy, and found that compared with radiother-
apy alone, chemoradiotherapy might be more effective as 
an adjuvant therapy for intermediate-risk early cervical 
cancer [13–17]. On the contrary, a randomized phase III 
trial revealed that chemoradiotherapy is not superior to 
radiotherapy alone for early stage cervical cancer patients 
with intermediate-risk factor [18].

The present study was aimed to evaluate the impact of 
different adjuvant therapy on IB1 and IIA1 stage cervi-
cal squamous cell cancer patients with LVSI as well as to 
analyze the relationship between LVSI and other clinical 
pathological characteristics.

Materials and methods
Postoperative patients who had early-stage cervical can-
cer at the First Affiliated Hospital of Chongqing Medical 
University in recent years were retrospectively analyzed. 
Medical records were obtained with informed consent 
of all patients. The inclusion criteria were: (1) diag-
nosed with cervical cancer at the First Affiliated Hospi-
tal of Chongqing Medical University from February 1, 
2015 to December 31, 2018; (2) FIGO stage (2009) IB1 
or IIA1; (3) with definite histological diagnosis of squa-
mous cell cancer; (4) has received a radical hysterec-
tomy with pelvic lymphadenectomy; (5) with or without 
lymphovascular space invasion and other risk factors. 
Exclusion criteria including: (1) has received surgery 
or chemotherapy or radiotherapy for cervical cancer at 
other hospital before the consultation at the First Affili-
ated Hospital of Chongqing Medical University;(2) has 
received neo-adjuvant therapy; (3) with any component 
of adenocarcinoma, neuroendocrine carcinoma or other 
differentiation within the tumor; (4) accompanied by any 
other kind of malignancy; (5) absence of follow-up data.

The baseline information of included patients was 
retrieved from patient files, including age, BMI, FIGO 
stage, approach of surgery, value of squamous cell car-
cinoma antigen (SCC, ng/ml), clinical tumor size. Each 
patient has received a pathological examination after the 
surgery, data as follows were collected: pathological type, 
tumor differentiation grade, lymphovascular space inva-
sion, deep stromal invasion, lymph nodes involvement, 
parametrial involvement, surgical margin involvement 
and expression of P16. All the surgeries were performed 
by qualified and experienced surgeon. The determination 
of postoperative treatment was based on practitioners’ 
assessment of the condition as well as patient’s intention 
to treatment. For patients received chemotherapy, the 
cisplatin-based plus paclitaxel regimen was given every 
3 weeks, consisting of paclitaxel 135 mg/m2 and cisplatin 
60 mg/m2 for 2–6 cycles. For patients received radio-
therapy, intensity-modulated pelvic radiotherapy (IMRT) 
with a dose of 50 Gy in 25-28 fractions was prescribed. 
In cases with positive lymph node, regional radiation 
dose can be increased upto 60 Gy. Prognosis information 
such as recurrence, metastasis, and death were obtained 
from medical record or telephone interview. All patients 
were followed up until December, 2020. The primary 
endpoints of the present study were overall survival (OS) 
and progression-free survival (PFS). OS was defined as 
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the time from surgery to death of any reason or the most 
recent follow-up, and PFS was define as the time from 
surgery to recurrence or metastasis [19].

All patients were enrolled in a correlation analysis 
between LVSI and other clinical or pathological factors. 
Patients were grouped according to the presence of LVSI. 
Chi-square test and t-test was used to compare demo-
graphic and clinical-pathological characteristics between 
LVSI-positive (LVSI+) and LVSI-negative (LVSI-) indi-
viduals. Binary Logistic regression was used for mul-
tivariate analysis. Patients with LVSI+ were grouped 
according to different type of adjuvant therapy (observa-
tion, chemotherapy alone (CT), radiotherapy alone (RT), 
chemoradiotherapy (CRT)). Patients with observation 
and radiotherapy alone were not included in the com-
parison because of limited data (6 patients of observation 
and none of radiotherapy alone). Clinical and pathologi-
cal characteristics of included individuals were compared 
using chi-square test or Fisher exact test for frequencies 
and student t-test for continuous variables. The progno-
sis information such as PFS and OS was calculated by 
Kaplan-Meier method, and Log-rank statistic were used 
to analyze differences between groups. Cox proportional 
hazard model for multivariate analysis were performed to 
evaluate the relationship between other clinical or patho-
logical factors and prognosis. Characteristics included 
into multivariate analysis were chosen before data col-
lection to be clinically significant. Differences were con-
sidered as statistically significant if P<0.05. All statistical 
analyses were performed by SPSS software, standard ver-
sion 25.0 (IBM Corp., Armonk, NY, USA).

Results
A total of 357 women were enrolled in our study, 247 
(69.2%) patients were LVSI-, 110(30.8%) patients were 
LVSI+ (Table  1). Between LVSI+ and LVSI- group, a 
significant difference was found in BMI (p = 0.030), 
SCC value ≥1.5 ng/mg (p = 0.000), tumor size ≥2 cm 
(p = 0.002), FIGO stage (p = 0.000), lymph node 
involvement (p = 0.000) and depth of stromal invasion 
(p = 0.000). While difference in age, surgical approach 
and tumor differentiation were not significant. None of 
the 357 women presented parametrial invasion or posi-
tive surgical margin. Furthermore, binary Logistic regres-
sion indicated that among analyzed characteristics, depth 
of stromal invasion was the single independent risk fac-
tor of LVSI (Table 2). Both middle 1/3 invasion and deep 
1/3 invasion can increase the risk of LVSI+ significantly, 
with a odds ratio (OR) of 3.494 (p = 0.000) and 15.203 
(p = 0.000) separately.

Among 110 LVSI+ patients, 73 patients have received 
chemoradiotherapy after surgery, 31 patients received 
chemotherapy alone, 6 had no further treatment, and 

none received radiotherapy alone. Because of limited 
data size of other groups, only patients of chemoradio-
therapy and chemotherapy were included into further 
analysis.

Demographic characteristics and clinicopathologic 
characteristics of LVSI+ patients received CT and 
CRT are showed in Table 3. Demographic characteris-
tics such as age and BMI between chemotherapy group 
and chemoradiotherapy group were well balanced. 
All these patients have undergone a radical hysterec-
tomy and pelvic lymphadenectomy with or without 
oophorosalpingectomy. None of these patients showed 
parametrial invasion or positive surgical margin. For 
included patients, FIGO Stage (2009), SCC value, sur-
gical approach, tumor differentiation and lymph node 

Table 1  Demographic and clinical-pathological characteristic 
characteristics according to LVSI

Values are presented as mean (standard deviation) or number

Chi-square test and t-test for P values

SCC Squamous cell carcinoma antigen, G1 Well differentiated, G2 Moderately 
differentiated, G3 Poorly or undifferentiated

Characteristics LVSI- LVSI+ P value

Age (years)

  < 45 112 41 .166

  ≥ 45 135 69

BMI 23.15(2.94) 23.97(3.32) .030

SCC (ng/ml)

  < 1.5 157 47 .000

  ≥ 1.5 90 63

Tumor size

  < 2 cm 177 60 .002

  ≥ 2 cm 70 50

FIGO stage

  IB1 217 78 .000

  IIA1 30 32

Surgical approach

  Laparotomy 24 8 .508

  Laparoscopic 174 75

  Robotic 49 27

Histopathologic grades

  G1 18 13 .259

  G2 216 89

  G3 13 8

Lymph node involvement

  Absent 243 97 .000

  Present 4 13

Stromal invasion

  Superficial 1/3 185 36 .000

  Middle 1/3 56 48

  Deep 1/3 6 26
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metastasis were not significantly different. While deep 
stromal invasion presented a statistical significance 
(P = 0.001).

For all patients of chemotherapy group and chem-
oradiotherapy group, median follow-up time was 
49.50 months (IQR 41.25–62.50) at the time of the 
analysis and 27.88% of patients had reached 5 years 
of follow-up. Up to the time of telephone interview, 
9 patients were found relapsed (5 in chemotherapy 
group, 3 in chemoradiotherapy group and 1 in obser-
vation group). Among these patients, there were 2 pel-
vic recurrences, 2 pulmonary metastasis and 1 hepatic 
metastasis as well as skeletal metastasis in chemo-
therapy group; 2 multiple lymph node metastases 

throughout the body and 1 relapse in anal area in chem-
oradiotherapy group; 1 pelvic recurrence in observa-
tion group.

In univariate analysis of different characteristics and 
progression-free survival, the present study revealed 
that tumor differentiation (P = 0.001) and postopera-
tive therapy (P = 0.036) had a significant influence on 
disease recurrence (Table 4). Between different postop-
erative therapies, CT group presented 5 relapses, with 
a mean PFS of 71.020 month, whereas 3 recurrences 
were presented at CRT group, with a mean PFS of 
80.027 month (P = 0.036) (Fig. 1A). Other clinical- and 

Table 2  Multivariate analysis of clinical-pathological 
characteristics and lymphovascular space invasion

Binary Logistic regression for P values

OR Odds ratio, CI Confidence interval, SCC Squamous cell carcinoma antigen, G1 
Well differentiated, G2 Moderately differentiated, G3 Poorly or undifferentiated

P value OR 95% CI of OR

Lower limit Upper limit

Age

  < 45 years Ref.

  ≥ 45 years .998 1.001 .558 1.796

BMI .328 1.048 .954 1.151

Tumor size

  < 2 cm Ref.

  ≥ 2 cm .615 1.169 .635 2.151

SCC

  < 1.5 Ref.

  ≥ 1.5 .346 1.335 .732 2.434

Surgical approach

  Laparotomy .407 Ref.

  Laparoscopic .614 1.288 .481 3.449

  Robotic .247 1.937 .632 5.938

FIGO stage

  IB1 Ref.

  IIA1 .129 1.793 .843 3.812

Depth of stromal invasion

  Superficial 1/3 .000 Ref.

  Middle 1/3 .000 3.494 1.900 6.426

  Deep 1/3 .000 15.203 4.668 49.516

Lymph node involvement

  Absent Ref.

  Present .085 3.443 .843 14.070

Histopathologic grades

  G1 .669 Ref.

  G2 .418 .669 .253 1.769

  G3 .881 .892 .200 3.978

Table 3  Comparation of clinical-pathological characteristics of 
LVSI+ patients received CT and CRT​

Values are presented as mean (standard deviation) or number

Chi-square test and t-test for P values. Among 110 LVSI+ patients, 73 patients 
have received chemoradiotherapy, 31 received chemotherapy, 6 had no further 
treatment, and none received radiotherapy alone. Because of limited data size 
of other groups, only patients of chemoradiotherapy and chemotherapy were 
included

SCC Squamous cell carcinoma antigen, G1 Well differentiated, G2 Moderately 
differentiated, G3 Poorly or undifferentiated

Characteristics Chemotherapy Chemoradiotherapy P value

Age (years)

  < 45 14 25 .293

  ≥ 45 17 48

BMI 24.09(3.26) 23.97(3.76) .872

Tumor size

  < 2 cm 17 40 .997

  ≥ 2 cm 14 33

FIGO stage

  IB1 21 48 .844

  IIA1 10 25

SCC (ng/ml)

  < 1.5 12 30 .821

  ≥ 1.5 19 43

Surgical approach

  Laparotomy 3 4 .391

  Laparoscopic 23 49

  Robotic 5 20

Histopathologic grades

  G1 6 7 .346

  G2 21 58

  G3 4 8

Lymph node involvement

  Absent 29 60 .221

  Present 2 13

Stromal invasion

  Inner 1/3 18 15 .001

  Middle 1/3 9 35

  Outer1/3 4 23
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pathological factors such as age, tumor size, SCC value, 
FIGO stage, DSI and lymph node invasion didn’t influ-
ent PFS significantly. As for surgical approach, we only 
conducted a comparison between laparoscopic surgery 
and robot-assisted surgery because of no recurrence 
in laparotomy group, and no significant difference 
were found. In multivariate analysis, Cox proportional 
hazard model showed that lymph node metastasis 
(P = 0.017), tumor differentiation (P = 0.036) and post-
operative therapy (P = 0.021) can increase the risk of 
tumor relapse (Table 5).

Meanwhile, 3 deaths were identified in the present 
study, 2 in chemotherapy group and 1 in observation 
group. The 2 deaths of chemotherapy group occurred 
at 12th month after hepatic and skeletal metastasis and 
59th month after pelvic recurrence separately. While up 
to the time of data analysis, all patients received chemo-
radiotherapy were alive. As a result of data limitation, we 
only reached to compared the overall survival between 
different adjuvant treatment regimens, and have found 
a statistical significance between CT and CRT group 
(P = 0.021) (Fig. 1B).

Discussion
The current study revealed that deep stromal invasion 
was the single independent risk factor of LVSI+. In sur-
vival analysis, univariate analysis indicated that poorer 
tumor differentiation and postoperative chemotherapy 
alone are associated with higher possibility of recurrence 
for LVSI+ early-stage invasive squamous cervical carci-
noma. Cox proportional hazard model indicated that the 
presence of lymph node metastasis, poorly or undifferen-
tiated tumor and postoperative chemotherapy alone are 
associated with higher recurrence rate.

The present study found that DSI can significantly 
increase the incidence of LVSI+ in cervical cancer, which 
is consistent with previous evidences [19, 20]. Criteria 
of DSI varies from different studies, the current study 
divided depth of stromal invasion as superficial 1/3, mid-
dle 1/3, and deep 1/3, which is in accordance with the 
Sedlis criteria. Moreover, the present study showed that 
both middle 1/3 invasion and deep 1/3 invasion can sig-
nificantly increase the incidence of LVSI+, validating the 
relationship between DSI and LVSI in spite of different 
definition of DSI. While the present study revealed that 
DSI is the only independent risk factor of LVSI+, more 
reports showed that lymph node metastasis is closely 
associated with LVSI+ [19–21]. Our study also found 
significant relationship between lymph node metastasis 
and LVSI+ in univariate analysis. In addition, since the 
publication of Laparoscopic Approach to Cervical Can-
cer (LACC) trial in 2018 [22], there have been contro-
versy on optimal surgical approach of early-stage cervical 
cancer. It is believed that the utilization of manipulator 
allows malignant cells to spread into vascular and lym-
phatic vessels by squeezing tumor lesion, thus result in 
tumor relapse of pelvic cavity. Nevertheless, in the cur-
rent study, different surgical approach didn’t influence 
the incidence of LVSI significantly. A recent prospective 
study also found that surgical approach and the utiliza-
tion of manipulator are not associated with LVSI in cervi-
cal cancer [23].

To our knowledge, the present study is the first study 
focusing on postoperative treatment regimen of LVSI+ 

Table 4  Univariate analysis of different characteristics and 
progression-free survival of LVSI+ population

Log-rank test for p-values

SE Standard error, CI Confidence interval, SCC Squamous cell carcinoma 
antigen, G1 Well differentiated, G2 Moderately differentiated, G3 Poorly or 
undifferentiated

Mean PFS SE 95% CI of PFS P

Lower limit Upper limit

Age

  < 45 years 77.564 3.025 71.635 83.493 .997

  ≥ 45 years 72.486 1.966 68.633 76.339

Tumor size

  < 2 cm 76.985 2.594 71.901 82.068 .656

  ≥ 2 cm 72.368 2.048 68.354 76.381

SCC (ng/ml)

  < 1.5 75.167 1.985 71.276 79.059 .377

  ≥ 1.5 76.451 2.560 71.434 81.468

Surgical approach

  Laparotomy – – – – –

  Laparoscopic 78.345 2.422 73.597 83.092 .418

  Robotic 65.120 1.842 61.510 68.730

FIGO stage

  IB1 80.089 1.665 76.825 83.353 .072

  IIA1 71.688 3.877 64.090 79.287

Depth of stromal invasion

  Superficial 1/3 66.870 3.821 59.381 74.359 .153

  Middle 1/3 80.152 1.985 76.262 84.042

  Deep 1/3 69.778 2.181 65.504 74.052

Lymph node invasion

  Absent 79.135 1.691 75.820 82.450 .061

  Present 62.028 5.345 51.551 72.505

Histopathologic grades

  G1 77.000 3.795 69.562 84.438 .001

  G2 80.354 1.502 77.410 83.299

  G3 49.667 7.237 35.481 63.852

Adjuvant therapy

  Chemotherapy 71.020 4.136 62.913 79.127 .036

  Chemoradio-
therapy

80.027 1.681 76.732 83.323
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early-stage invasive squamous cervical carcinoma as well 
as the first study comparing postoperative chemother-
apy alone and chemoradiotherapy in intermediate risk 
individuals of cervical cancer. In the current study, both 
univariate analysis and Cox proportional hazard model 
indicated that compared to postoperative CT alone, CRT 
is associated with prolonged PFS of cervical cancer. Being 
one of intermediate risk factors of poor prognosis, it is 
still controversial whether LVSI is an independent risk 
factor of higher recurrence rate and mortality. Neverthe-
less, when it is combined with other intermediate risk 
factors such as DSI and large tumor size, the recurrence 
rate increases up to 15–20% [17]. Cancer cells spread into 
vascular and lymphatic vessels might contribute to tumor 
involvement [19]. Therefore, LVSI might play a crucial 
role in metastasis. Based on its natural feature of involv-
ing inside vascular and lymphatic vessels, it is reasonable 
to consume that adjuvant systemic treatment contributes 
to inhibit cancer cell spread. Furthermore, as a result to 
limited access to effective radiotherapy, radiotherapy is 
not available for patients in many developing countries 
[3, 24]. At present, there are only limited data on the role 
of chemotherapy in postoperative treatment. A retro-
spective study comparing CT and RT in FIGO stage IB1 
and IIA1 cervical carcinoma indicates that RT group had 
a significantly longer PFS, while difference in OS was not 
significant [24]. In a nation-wide study analyzed the prog-
nosis of 555 intermediate-risk individuals with stage IB 
cervical cancer after different adjuvant therapies (chemo-
therapy, radiotherapy and chemoradiotherapy), and have 
found that patients who received postoperative chemo-
therapy alone presented similar PFS and OS with other 
two groups, suggesting the effectiveness of chemotherapy 

Fig. 1  Survival curves based on postoperative therapy on LVSI+ patients (n = 104). Log-rank test for p-values. Survival curves are shown for A PFS 
and B OS. PFS, progression free survival; OS, overall survival

Table 5  Multivariate analysis of different characteristics and 
progression-free survival of LVSI+ population

A Cox proportional hazard regression model for p-values

SE Standard error, HR Hazard ratio, CI Confidence interval, SCC Squamous cell 
carcinoma antigen, G1 Well differentiated, G2 Moderately differentiated, G3 
Poorly or undifferentiated

Characteristics P value HR 95% CI of HR

Lower limit  Upper limit

Tumor size

  < 2 cm Ref.

  ≥ 2 cm .076 .065 .003 1.327

Surgical approach

  Laparotomy .706 Ref.

  Laparoscopic .992 .000 .000 .000

  Robotic .404 3.750 .168 83.764

FIGO stage

  IB1 Ref.

  IIA1 .123 8.073 .567 115.040

Depth of stromal invasion

  Superficial 1/3 .699 Ref.

  Middle 1/3 .642 .628 .089 4.446

  Deep 1/3 .588 2.283 .115 45.388

Lymph node metastasis

  Absent Ref.

  Present .017 96.283 2.247 4125.335

Adjuvant therapy

  Chemotherapy Ref.

  Chemoradiotherapy .021 .042 .003 .621

Histopathologic grades

  G1 .022 Ref.

  G2 .540 2.722 .110 67.169

  G3 .036 83.727 1.333 5260.175
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as adjuvant therapy in intermediate-risk cervical cancer 
[25]. However, existed studies are mostly retrospective 
analysis, to have a better understanding of optimal adju-
vant treatment in LVSI+ early invasive cervical cancer, 
large-scale prospective trial is still warranted.

Survival analysis in the present study suggested that 
poorly or undifferentiated tumor is associated with 
higher risk of recurrence for cervical cancer. This is con-
sistent with previous reports. A retrospective observa-
tional study analyzing 31,536 women with squamous 
cervical cancer revealed that compared to well-differenti-
ated tumors, both moderately-differentiated tumors and 
poorly or undifferentiated tumors were independently 
related to decreased cause-specific survival. Further-
more, poorly or undifferentiated tumor s were associated 
with significantly decreased cause-specific survival com-
pared to grade moderately-differentiated [26]. However, 
this report didn’t describe data on tumor recurrence. 
There have been studies on the mechanism for the rela-
tionship between tumor differentiation and prognosis 
in squamous cervical cancer. According to prior stud-
ies, poorly or undifferentiated tumors are associated 
with lower keratin, which is usually more aggressive with 
epithelial-mesenchymal transition (EMT) [27]. Epithe-
lial cancer cells obtain migration and invasion ability in 
the bloodstream after EMT [28], leading to cancer cells 
spread and inferior prognosis. It is speculated that poorly 
or undifferentiated tumor alters prognosis through lower 
keratin [26]. Nevertheless, further investigation is still 
required to validate this theory.

The present study is a retrospective study, there might 
be confounding variables that were not taken into 
account. For example, baseline characteristic compa-
ration of chemotherapy and chemoradiotherapy group 
indicated a statistical significance on depth of stromal 
invasion. In consideration of potential worse progno-
sis in women with DSI, chemoradiotherapy are more 
likely to be administered to this group of patients, thus 
weaken the impact of DSI on DFS and OS. A limitation 
of the study is that data size was limited. As a result, 
patients who received radiotherapy and only follow-
up was not included in data analysis, which prevented 
us from organizing a comprehensive study of different 
adjuvant therapy on FIGO stages IB1 and IIA1 cervi-
cal squamous cancer patients with LVSI. However, in 
the real-world setting, some patients with intermedi-
ate pathologic risk factors are receiving postopera-
tive radiotherapy alone or observation. In addition, no 
death was found in CRT group, hence sub-group analy-
sis and multivariable analysis of OS were not available. 
Although considering the synergistic effects of chemo-
therapy and radiotherapy, it was reasonable to con-
sume that OS of patients who received chemoradiation 

would be better than those who received chemotherapy 
in LVSI positive patients, clinical evidences are still 
required to confirm it. Therefore, large-scale studies are 
warranted in order to obtain a better understanding of 
adjuvant therapy on cervical cancer patients with inter-
mediate risk. A weakness of this study is that toxicity 
and side effects of the regimens were not accounted for 
in this study, which might affect compliance and tol-
erance of patients. In addition to disease control, for 
patients with malignancy, quality of life also worth to 
discuss.

In spite of these limitations, this is the first study of 
postoperative treatment for LVSI+ early-stage invasive 
squamous cervical carcinoma. It is also the first study 
comparing postoperative chemotherapy alone and chem-
oradiotherapy in intermediate risk individuals of cervi-
cal cancer. Compared with existed studies, the follow-up 
time of the present study is relatively long. The current 
study revealed that DSI was significantly associated to 
LVSI+ for FIGO stages IB1 and IIA1 cervical squamous 
cancer patients. Compared with chemotherapy, chemo-
radiotherapy seems to improve progression-free survival 
in squamous cervical cancer patients with lymphovascu-
lar space invasion.
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