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Purpose: Stage IIIC1 cervical cancer showed heterogeneous in oncologic outcomes with

highly variable survival rates. Our objective was to determine the prognostic significance of

removed and metastatic pelvic lymph node status and further perform risk stratification in

patients with stage IIIC1p cervical cancer.

Patients and Methods: Patients with stage IIIC1p cervical cancer and undergoing radical

hysterectomy with lymphadenectomy in 2008–2018 were retrospectively analyzed. Patients’

stage was classified using the revised 2018 International Federation of Gynecology and

Obstetrics (FIGO) staging schema. Univariate and multivariable models were used to

examine the association between removed and metastatic lymph node status and recurrence-

free survival/overall survival.

Results: During a median follow-up of 34 months, 73 relapses and 44 deaths were observed

among 273 patients with stage IIIC1p cervical cancer. Parametrial involvement and meta-

static lymph node ratio (mLNR) were identified as independent predictors for recurrence-free

survival. Parametrial involvement and mLNR were independent predictors for overall survi-

val. A stratification system was then created based on parametrial involvement and mLNR.

A total of 123 (45.1%), 127 (46.5%) and 23 (8.4%) patients were classified into the low-risk,

intermediate-risk, and high-risk groups, with as a 5-year recurrence-free survival of 81.7%,

51.1%, 38%, respectively. Compared to the low-risk group, the intermediate- and high-risk

groups had a significantly greater risk of recurrence and death.

Conclusion: The prognosis of stage IIIC1p patients varied significantly. A risk stratification

system based on parametrial involvement and mLNR successfully separated patients into

low, intermediate, and high-risk group. Our findings could facilitate the practical use of

further stratification in Stage IIIC1p cervical cancer.
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Introduction
Cervical cancer is the most common gynecologic malignancy worldwide and represents

a major global health challenge.1 In 2018, approximately 596,847 women were diag-

nosedwith cervical cancer and the disease resulted in 311,365 deathsworldwide.1 Lymph

node metastasis is one of the most important factors for relapse and poor clinical

outcomes.2 Following radical hysterectomy and lymphadenectomy, the 5-year survival

rates for stage IB cervical cancer patients with or without lymph node metastasis, were

73.1% and 87.0%, respectively.3 More recently, one study involving 17,173 patients also

reported that lymph node metastasis negatively affected prognosis in cervical cancer.4 In
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2018, the status of lymph node was included in the revised

2018 International Federation of Gynecology and Obstetrics

(FIGO) staging system,5 further supporting the important

prognostic role in cervical cancer.

In the new revised staging schema, patients with positive

pelvic lymph nodes and para-aortic lymph nodes are classified

as stage IIIC1 and IIIC2, respectively, in which imaging

diagnosis was defined as “r” and pathologically detected was

defined as “p”.5 Thus, patients with positive pelvic lymph

nodes diagnosed by pathological evaluation were classified

into stage IIIC1p and by imaging diagnosis were defined as

stage IIIC1r. Subsequently, several studies examining the

prognostic performance of the 2018FIGO cervical cancer sta-

ging schema found dividing all women with positive lymph

nodes into one stage would lead to a heterogeneous group of

patients with very different survival rates.6,7 Therefore, further

stratification in patients with stage IIIC1p cervical cancer will

help accurately evaluate prognosis and tailor adjuvant therapy.

Several studies explored various ways for assessing the

prognostic value of pelvic lymph nodal status, including the

number of involved metastatic nodes,8 lymph node ratio,9,10

and localization of the metastatic nodes in the pelvic.11 The

number of metastatic lymph nodes (mLNs) is the most simple,

intuitive and widely used predictor in cervical cancer.8,12

Recently, metastatic lymph node ratio (mLNR), the ratio of

positive nodes to the total number of nodes harvested, has been

found to be a more significant and consistent prognostic

indicator than the absolute lymph node number in various

gynecological malignancies, including cancer of cervix.9,10

However, it is not clear which parameter is superior in prog-

nostic evaluation for patients with lymph node-positive cervi-

cal cancer. Whether these variables would help further stratify

patients with stage IIIC1p cervical cancer is unknown.

In the current study, at first, we comprehensively exam-

ined the impact of pelvic lymph node status, including the

absolute number of removed and metastatic pelvic lymph

nodes, the metastatic lymph node ratio, and unilateral/

bilateral pelvic lymph node metastases, on survival for

patients with stage IIIC1p cervical cancer, then, identified

the independent prognostic parameter using Cox propor-

tional hazards regression, finally, stratified this group of

patients based on these prognostic factors.

Materials and Methods
Study Cohort
Clinical data were reviewed from a database of 1713

patients pathologically confirmed uterine cervical carcinoma

and underwent radical hysterectomy and lymphadenectomy

between January 2008 and December 2018 at the First

Affiliated Hospital of Wenzhou Medical University, China.

This study was approved by the Ethics Committee of the

First Affiliated Hospital of Wenzhou Medical University and

informed consent was signed by the patients before surgery.

The eligibility criteria were as follows: 1) those pathologi-

cally confirmed cervical cancer and pelvic lymph node

metastases; 2) those confirmed FIGO stage IIIC1p based

on the 2018 revised FIGO staging system; 3) those received

radical hysterectomy and bilateral pelvic lymphadenectomy.

The deadline for follow-up time was February 19,

2020. The endpoints of this study were overall survival

and recurrence-free survival. Overall survival was deter-

mined from the date of surgery to death or the last follow-

up. Recurrence-free survival was calculated from the date

of surgery to the tumor recurrence or distant metastasis.

Statistical Analysis
Continuous data were presented as median (P25-P75) or

mean ± standard deviation based on their distribution. In

this study, both mLNR and mLNs are non-normal distribu-

tion data and discrete variables, therefore, Receiver

Operating Characteristic (ROC) curve is not suitable to

determine the cut-off. In the present study, we first selected

multiple cutoff values based on previous reports. The eval-

uated cutoffs of the number of mLNs were 2, 3, 4, and 5; the

evaluated cutoffs of mLNRs were 0.08, 0.1, 0.2, and 0.3.

Then, we determined the optimal cutoffs for high and low

mLNs or mLNRs by predicting their roles in survival.

Finally, we determined the median number of mLNs (n=2)

and mLNR (LNR=0.08) as optimal cutoffs. Survival para-

meters were estimated by the Kaplan–Meier method and

compared with the Log rank test. A Cox proportional

hazards model was used for multivariate survival analysis.

A two-tailed P < 0.05 was considered statistically signifi-

cant. SPSS Statistics version 19.0 (IBM Corp., Somers, NY)

was used for all statistical analyses.

Results
Characteristics of Cervical Cancer
In all, 273 patients with stage IIIC1p were enrolled in this

study. The clinicopathologic characteristics are shown in

Table 1. Of these, squamous cell carcinoma remained the

most common histological subtypes accounting for 87.2%

of all cervical cancers. The majority cases showed poor

differentiation (53.5%), tumors <4 cm (52.4%), and
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stromal infiltration depth ≥1/2 (90.5%). Besides, 122 cases

(44.7%) showed lymphovascular space invasion, 30 cases

(11%) showed parametrial invasion, and 12 cases (4.4%)

showed positive surgical margins (Table 1). The mean

number of removed LNs was 22.7 (median 22.0; range

5–50), the mean number of mLNs was 2.97 (median 2;

range 1–27), and the mean mLNR was 0.145 (median

0.083; range 0.022–1.000).

All of the 273 patients underwent radical hysterectomy

and pelvic lymphadenectomy, in which 239 were followed

by adjuvant therapy. One hundred and ninety-eight

patients (72.5%) received chemo-radiotherapy, 21 patients

(7.7%) received radiotherapy alone, 20 patients (7.3%)

received chemotherapy alone, and the other 34 patients

(12.5%) missed the adjuvant treatment information.

Univariate and Multivariate Analyses for

Recurrence-Free Survival and Overall

Survival
Median follow-up time was 34 months. There were 73

relapses and 44 deaths during follow-up. At first, we com-

prehensively analyzed the prognostic signification of

removed and metastatic pelvic lymph node status among

patients with stage IIIC1p cervical cancer. As shown in

Table 2, there is no association between the number of

removed pelvic lymph, bilateral pelvic lymph node metas-

tases, and recurrence-free survival/overall survival of

patients with cervical cancer. Interestingly, patients with

a high mLNs and mLNR were significantly correlated with

worse overall survival and recurrence-free survival for all

cutoffs. Finally, we selected the median number of mLNs

(n=2) and mLNR (INR=0.08) as the optimal cutoffs for

further analysis.

Next, we analyzed the prognostic predictor among

patients with stage IIIC1p cervical cancer. Univariate ana-

lyses with Log rank test identified three prognostic factors

associated with recurrence-free survival: parametrial

involvement, the number of mLNs and mLNR.

Multivariate analysis with Cox regression identified two

factors as independent prognostic predictors of recurrence-

free survival: parametrial involvement, and mLNR

(HR=2.456, 95% CI 1.393–4.330, P=0.002; HR=2.357,

95% CI 1.396–3.981, P=0.001, respectively). (Table 3,

Figure 1A and B).

As for overall survival, univariate survival analysis

indicated that parametrial involvement and mLNR were

Table 1 Patients’ Characteristics

Parameter No Per (%)/Q2 (Q1;Q3)

Total 273

Age (years) 273 51(43;59)

Tumor subtype

Squamous 238 87.2%

Adenocarcinoma 25 9.2%

Other 10 3.7%

Tumor size

<4cm 143 52.4%

≥4cm 107 39.2%

Unclear 23 8.4%

Tumor size

<2cm 24 8.8%

≥2cm 226 82.8%

Unclear 23 8.4%

Differentiation

I–II 116 42.5%

III 146 53.5%

Unclear 11 4.0%

Lymphovascular space invasion

No 151 55.3%

Yes 122 44.7%

Parametrial involvement

No 243 89.0%

Yes 30 11.0%

Infiltration depth

<1/2 26 9.5%

≧1/2 247 90.5%

Surgical margins

Positive 12 4.4%

Negative 261 95.6%

SCC (Pre-O) (U/mL)

≤1.5 59 21.6%

>1.5 162 59.3%

Unclear 52 19.1%

Pelvic lymph node metastases

Unilateral 170 62.3%

Bilateral 89 32.6%

Unclear 14 5.1%

Adjuvant therapy

Chemoradiation 198 72.5%

Radiation alone 21 7.7%

Chemotherapy alone 20 7.3%

Unclear 34 12.5%

Abbreviations: SCC (Pre-O), serum squamous cell carcinoma antigen (pre-

operation); No, number of patients; Per (%), percentage; Q2 (Q1;Q3), second

quartile (first quartile; third quartile).
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potential prognostic factors that correlated with poor over-

all survival (all P<0.05; Table 4). Further multivariate

analysis showed that parametrial involvement, and

mLNR were independent adverse prognostic factors for

overall survival (HR=2.477, 95% CI 1.212–5.059,

P=0.013; HR=2.014, 95% CI 1.046–3.875, P=0.036).

(Table 4, Figure 1C and D).

Risk Stratification
Based on the above results, parametrial involvement and

metastatic lymph node status were identified as the prog-

nostic predictors among patients with stage IIIC1p cervical

cancer. Therefore, a scoring system was performed based

on parametrial involvement and mLNR. Accordingly,

parametrial involvement and mLNR≥0.08 were counted

Table 2 The Correlation Between Removed and Metastatic Lymph Node Status and Survival of Cervical Cancers by Cox Regression

Test

Parameter Overall Survival P Recurrence-Free Survival P

HR (95% CI) HR (95% CI)

Number of removed LNs

<22 vs ≥22 0.721 (0.398–1.305) 0.280 0.675 (0.425–1.070) 0.094

Unilateral or bilateral mLN

Unilateral vs.bilateral 1.815 (0.976–3.377) 0.060 1.603 (0.993–2.589) 0.053

mLNR

<0.08 vs ≥0.08 2.203 (1.152–4.211) 0.017* 2.641 (1.579–4.420) 0.000*

<0.1 vs ≥0.1 2.431 (1.315–4.496) 0.005* 2.707 (1.675–4.375) 0.000*

<0.2 vs ≥0.2 2.843 (1.533–5.273) 0.001* 2.999 (1.859–4.840) 0.000*

<0.3 vs ≥0.3 4.142 (2.102–8.161) 0.000* 3.079 (1.776–5.339) 0.000*

mLNs

<2 vs ≥2 1.776 (0.914–3.449) 0.090 2.156 (1.266–3.673) 0.005*

<3 vs ≥3 2.065 (1.141–3.740) 0.017* 2.244 (1.416–3.556) 0.001*

<4 vs ≥4 2.746 (1.504–5.013) 0.001* 2.203 (1.356–3.580) 0.001*

<5 vs ≥5 3.742 (2.015–6.946) 0.000* 3.243 (1.970–5.336) 0.000*

Note: *P < 0.05.

Abbreviations: LNs, lymph nodes; mLN, metastatic lymph node; mLNR, metastatic lymph node ratio; mLNs, metastatic lymph nodes; HR (95% CI), hazard ratio (95%

confidence intervals).

Table 3 Univariate Cox Regression Analysis and Multivariate Cox Regression Regarding Recurrence-Free Survival

Parameter Classify Univariate P Multivariate P

HR (95% CI) HR (95% CI)

Age >50year vs ≤50year 1.005 (0.635–1.591) 0.982

Tumor size ≥2cm vs <2cm 1.028 (0.468–2.256) 0.946

≥4cm vs <4cm 1.178 (0.721–1.925) 0.514

Surgical margins Positive vs Negative 1.681 (0.677–4.172) 0.263

Lymphovascular space invasion Yes vs No 0.970 (0.612–1.535) 0.895

Differentiation III vs I–II 1.128 (0.706–1.801) 0.615

Tumor subtype Adenocarcinoma vs Squamous 1.437 (0.713–2.896) 0.311

Parametrial involvement Yes vs No 3.031 (1.736–5.290) 0.000* 2.456 (1.393–4.330) 0.002*

Depth of cervical stromal invasion ≥1/2 vs <1/2 1.552 (0.626–3.849) 0.343

SCC-Ag >1.5 ug/L vs ≤1.5 ug/L 1.118 (0.644–1.942) 0.691

mLNs <2 vs ≧2 2.156 (1.266–3.673) 0.005* 0.976 (0.420–2.268) 0.955

mLNR <0.08 vs ≧0.08 2.641 (1.579–4.420) 0.000* 2.357 (1.396–3.981) 0.001*

Note: *P<0.05.
Abbreviations: SCC (Pre-O), serum squamous cell carcinoma antigen (pre-operation); No, number of patients; Per (%), percentage; Q2 (Q1;Q3), second quartile (first

quartile; third quartile).
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independently as 1 point with a total score ranging from 0

to 2. As a result, patients were stratified into three groups:

123 patients had 0 risk factor (low-risk), 127 patients had

1 risk factor (intermediate risk), and 23 patients had 2 risk

factors (high-risk). Five-year recurrence-free survival was

81.7%, 51.1% and 38.0%, respectively, and 5-year overall

survival was 86%, 70.2%, and 55.3%, respectively. There

was a significant difference regarding recurrence-free sur-

vival and overall survival among different risk groups

(both P≤0.001) (Figure 2A and B). Compared to the low-

risk group, the intermediate-risk and high-risk groups

showed a significantly greater risk of recurrent disease

Figure 1 Recurrence-free survival according to (A) parametrial involvement, (B) metastatic lymph node ratio, Overall survival according to (C) parametrial involvement,

(D) metastatic lymph node ratio. P values were estimated using Log rank test.

Table 4 Univariate Cox Regression Analysis and Multivariate Cox Regression Regarding Overall Survival

Parameter Classify Univariate P Multivariate P

HR (95% CI) HR (95% CI)

Age >50year vs ≤50year 0.918 (0.508–1.659) 0.778

Tumor size ≥2cm vs <2cm 1.276 (0.453–3.597) 0.645

≥4cm vs <4cm 1.473 (0.786–2.760) 0.227

Surgical margins Positive vs Negative 1.185 (0.367–3.830) 0.776

Lymphovascular space invasion Yes vs No 0.802 (0.440–1.464) 0.473

Differentiation III vs I–II 1.231 (0.676–2.244) 0.497

Tumor subtype Adenocarcinoma vs Squamous 1.577 (0.664–3.747) 0.302

Parametrial involvement Yes vs No 2.810 (1.387–5.695) 0.004* 2.477 (1.212–5.059) 0.013*

Depth of cervical stromal invasion ≥1/2 vs <1/2 1.454 (0.450–4.696) 0.532

SCC-Ag >1.5 ug/L vs ≤1.5 ug/L 1.020 (0.509–2.043) 0.956

mLNs <2 vs ≧2 1.776 (0.914–3.449) 0.090 0.830 (0.275–2.508) 0.741

mLNR <0.08 vs ≧0.08 2.203 (1.152–4.211) 0.017* 2.014 (1.046–3.875) 0.036*

Note: *P < 0.05.

Abbreviations: SCC-Ag, serum squamous cell carcinoma antigen; mLNs, metastatic lymph nodes; mLNR, metastatic lymph node ratio; HR (95% CI), hazard ratio (95%

confidence intervals).
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(HR=2.660, 95% CI 1.517–4.664, P=0.001; and

HR=5.676, 95% CI 2.749–11.720, P=0.000, respectively),

and higher risk of death (HR=2.131, 95% CI 1.048–4.332;

P=0.037; and HR =4.944, 95% CI 1.986–12.311, P=0.001,

respectively).

Discussion
Although the application of the FIGO 2018 staging schema

will provide improved discriminatory ability for women

with stage IB tumors, classification of all women with

positive lymph nodes into one stage will result in a very

heterogeneous group of patients with highly variable survi-

val rates.6,13 The objective of this study was to explore the

prognostic factors in patients with cervical cancer in stage

IIIC1p and further stratify this group.

At first, we comprehensively explored the prognostic

signification of removed and metastatic pelvic lymph node

status among patients with stage IIIC1p cervical cancer.

Our results showed that while the number of removed

pelvic lymph and bilateral pelvic lymph node metastases

showed no effect on survival, the number of metastatic

pelvic lymph and mLNR was associated with clinical out-

comes for patients with stage IIIC1p cervical cancer.

Furthermore, mLNR was identified as an independent

prognostic predictor of recurrence-free survival and over-

all survival.

The effect of the number of removed LNs on the

survival of patients with node-positive cervical cancer

remains controversial. Theoretically, extensive evaluation

of LNs in patients with cervical cancer can result in more

accurate staging and clinical outcomes, as residual lymph

nodes after treatment could increase the risk of distant

metastasis.14,15 Indeed, previous studies have found that

a higher number of removed LNs was associated with

better survival in patients with node-positive disease. In

an analysis of 11,830 patients with cervical cancer from

the SEER database, Zhou et al reported that a higher

number of examined LNs were associated with better

survival in patients with early-stage cervical cancer, espe-

cially in patients with a node-positive disease.16 Pieterse

et al reported that the number of removed nodes was not

significantly associated with the cancer-specific survival

but it was for the disease-free survival in patients with

node-positive cervical cancer.17 However, several studies

have shown that extensive lymphadenectomy had no effect

on the survival of women with positive lymph nodes.18

Our results showed the number of removed LNs was not

a prognostic indicator for patients with stage IIIC1p cervi-

cal cancer. A potential explanation is that the number of

removed LNs (the median number of removed LNs = 22)

was more than previous reports,16,17 suggesting an ade-

quacy of surgical resection in our cohort. Another feasible

explanation is that the extent of lymphadenectomy and the

number of total examined LNs are not important in a node-

positive patient, because the presence of nodal metastasis

is of great importance in determining the prognosis of

patients with cervical cancer.

The number of metastatic LNs is the most simple,

intuitive and widely used predictor in cervical cancer.8,19

Increasing number of metastatic pelvic lymph nodes was

associated with worse prognosis of cervical cancer in most

previous studies, with a variable cut-off rang 1–5.11,12,20 In

this study, our results showed an increased number of

metastatic lymph nodes elevated the risk of recurrence

and deaths of patients with stage IIIC1p cervical cancer

in univariate analysis. However, the number of mLNs

showed no effect on recurrence-free survival and overall

survival using multivariate analysis. Interestingly, when

we set the cutoff values at 3, we got the same result

(data not shown), further supporting the conclusion that

the number of metastatic LNs is not an independent prog-

nostic factor.

Figure 2 (A) Recurrence-free survival for patients with stageIIIC1p regarding risk group; (B) Overall survival for patients with stageIIIC1p regarding risk group. P values

were estimated using Log rank test.
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The metastatic LN ratio (mLNR), which has been devel-

oped recently to comprehensively reflect the extent of LN

resection and the burden of nodal disease, is suggested as

a prognostic variable related to LN status. Li et al reported

metastatic LNR ≥0.2 correlated with a poor disease-free

survival and overall survival, and stated metastatic LNR

as an independent factor in patients with squamous cervical

cancer.21 Aslan et al reported that LNR more than 0.05

seemed to be an independent prognostic factor for

decreased disease-free survival and overall survival in

stage IIIC cervical carcinoma.22 Similar results were

reported by Polterauer et al,10 and Fleming et al9 with a cut-

off of 0.1 and 0.066, respectively. We showed here that

a significant decrease in survival as the mLNR increased

using several previous reported cut-off values (0.1–0.3) as

well as the median mLNR in the current study.

Although several studies have explored various methods

to assess pelvic lymph node status and showed promising

results. However, it is not clear which parameter is superior

in prognostic evaluation for patients with lymph node-

positive cervical cancer. Polterauer et al10 showed that

mLNR was an independent prognostic parameter in patients

with lymph node metastasis cervical cancer and superior to

the number of metastatic lymph node in the evaluation of

overall survival. In agreement with previous data, our results

showed mLNR but not the number of mLNs exerted an

independent effect on survival. Accordingly, we suggested

mLNR was superior to the absolute number of mLNs in

prognostic evaluation for patients with cervical cancer, and

this parameter was selected for further stratification.

Although lymph node metastases negatively affect

prognosis in cervical cancer, the survival of patients with

lymph nodes metastasis is also strongly influenced by

parametrial involvement.8,23,24 Along similar lines, our

results showed parametrial involvement was an indepen-

dent predictor both for recurrence-free survival and overall

survival among patients with stages IIIC1p. Accordingly,

we rank parametrial involvement as a risk factor for

further stratification.

Risk stratification of patients with stage IIIC1p using

these two parameters separated patients into low-risk

(45.1%), intermediate-risk (46.5%), and high-risk (8.4%

of patients), for which rates of recurrence-free survival at 5

years were 81.7% vs 51.1% vs.38%, respectively. In other

words, while about a half of stage IIIC1p patients had

a ~50% risk of relapse after primary therapy, the remain-

der of stage IIIC1p patients faced a much lower risk of the

same even. This simple classification system may be

clinically useful for patient prognostication and guiding

post-adjuvant therapy.

More recently, Liu et al investigated the heterogeneity

of patients with stage IIIC1 cervical cancer and stratified

patients into three subgroups based on tumor size and

number of pelvic lymph node metastasis.7 The most dif-

ference between our study and theirs is the difference in

the patients included. We included stage IIIC1p, and they

included stage IIIC1r. Second, their study used mLNs to

evaluate the status of lymph nodes directly. Our study

chose the most suitable method by comparing various

assessment methods. The best LNR is used as the evalua-

tion status. Accordingly, we believe that the stratification

based on pelvic metastatic lymph node status is

a promising risk stratification among patients with IIIC1,

especially in stage IIIC1p cervical cancer.

This work has several limitations. First, this investiga-

tion is a retrospective study using a single-institution

Chinese database. The validation of this system is needed

at multiple medical centers in the future. Second, it is well

known that the total number of removed and metastatic

LNs is dependent on how extensively a pathologist exam-

ines the surgical specimen. In our center, all surgeries were

performed by experienced surgeons, and all pathology

specimens were evaluated by cancer specializes, which

may deduce the bias.

Conclusions
Parametrial involvement and mLNR were independently

prognostic predictors for patients with stage IIIC1p cervi-

cal cancer. A stratification system based on parametrial

involvement and mLNR could stratify the risk groups of

recurrence and survival in the patients with stageIIIC1p.

Our findings could facilitate the practical use of further

stratification in Stage IIIC1p cervical cancer.

Abbreviations
FIGO, Federation of Gynecology and Obstetrics; LNs,

lymph nodes; mLNs, metastatic lymph nodes; mLNR,

metastatic lymph node ratio; SCC-Ag, serum squamous

cell carcinoma antigen.

Ethics Approval and Consent to
Participate
This study was approved by the Ethics Committee of the

First Affiliated Hospital of Wenzhou Medical University

and informed consent was signed by the patients before

Dovepress Li et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
6437

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


taking part in this study. All procedures were in accor-

dance with the Declaration of Helsinki.

Acknowledgments
We would like to thank all doctors, nurses, patients, and

their family members for their kindness to support our

study.

Author Contributions
HZ main conception and design the study; AL, LW, WW

main acquisition of data, AL, and QJ analysis of data; AL

drafting themanuscript; HZ and BH revising this manuscript.

All authors contributed to data analysis, drafting or revising

the article, gave final approval of the version to be published,

and agree to be accountable for all aspects of the work.

Funding
This work was supported by grants from the Natural Science

Foundation of Zhejiang Province (No. LY19H160021) and

Technology Development Funds of Wenzhou City

(Y20180014).

Disclosure
The authors declare that they have no competing interests.

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.

Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA Cancer
J Clin. 2018;68:394–424. doi:10.3322/caac.21492

2. Cohen PA, Jhingran A, Oaknin A, Denny L. Cervical cancer. Lancet.
2019;393:169–182. doi:10.1016/S0140-6736(18)32470-X

3. Lee YN, Wang KL, Lin MH, et al. Radical hysterectomy with pelvic
lymph node dissection for treatment of cervical cancer: a clinical
review of 954 cases. Gynecol Oncol. 1989;32:135–142. doi:10.1016/
S0090-8258(89)80024-1

4. McComas KN, Torgeson AM, Ager BJ, et al. The variable impact of
positive lymph nodes in cervical cancer: implications of the new FIGO
staging system. Gynecol Oncol. 2020;156:85–92. doi:10.1016/j.
ygyno.2019.10.025

5. Bhatla N, Aoki D, Sharma DN, Sankaranarayanan R. Cancer of the
cervix uteri. Int J Gynaecol Obstet. 2018;143(Suppl 2):22–36.
doi:10.1002/ijgo.12611

6. Wright JD, Matsuo K, Huang Y, et al. Prognostic performance of the
2018 international federation of gynecology and obstetrics cervical
cancer staging guidelines. Obstet Gynecol. 2019;134:49–57.
doi:10.1097/AOG.0000000000003311

7. Liu X, Wang W, Hu K, et al. A risk stratification for patients with
cervical cancer in stage IIIC1 of the 2018 FIGO staging system. Sci
Rep. 2020;10:362. doi:10.1038/s41598-019-57202-3

8. Aoki Y, Sasaki M, Watanabe M, et al. High-risk group in node-positive
patients with stage IB, IIA, and IIB cervical carcinoma after radical
hysterectomy and postoperative pelvic irradiation. Gynecol Oncol.
2000;77:305–309. doi:10.1006/gyno.2000.5788

9. Fleming ND, Frumovitz M, Schmeler KM, et al. Significance of
lymph node ratio in defining risk category in node-positive early
stage cervical cancer. Gynecol Oncol. 2015;136:48–53. doi:10.1016/
j.ygyno.2014.11.010

10. Polterauer S, Hefler L, Seebacher V, et al. The impact of lymph node
density on survival of cervical cancer patients. Br J Cancer.
2010;103:613–616. doi:10.1038/sj.bjc.6605801

11. Horn LC, Hentschel B, Galle D, Bilek K. Extracapsular extension of
pelvic lymph node metastases is of prognostic value in carcinoma of
the cervix uteri. Gynecol Oncol. 2008;108:63–67. doi:10.1016/j.
ygyno.2007.08.086

12. Kasuya G, Ogawa K, Iraha S, et al. Postoperative radiotherapy for
uterine cervical cancer: impact of lymph node and histological type
on survival. Anticancer Res. 2013;33:2199–2204.

13. Matsuo K, Machida H, Mandelbaum RS, Konishi I, Mikami M.
Validation of the 2018 FIGO cervical cancer staging system.
Gynecol Oncol. 2019;152:87–93. doi:10.1016/j.ygyno.2018.10.026

14. Kim HS, Park NH, Wu HG, et al. Matched-case comparison for the
role of surgery in FIGO stage Ib1-IIa squamous cell carcinoma of
cervix and suspicious para-aortic lymph node metastasis. Ann Surg
Oncol. 2009;16:133–139. doi:10.1245/s10434-008-0197-3

15. Ferrandina G, Distefano M, Ludovisi M, et al. Lymph node involve-
ment in locally advanced cervical cancer patients administered pre-
operative chemoradiation versus chemotherapy. Ann Surg Oncol.
2007;14:1129–1135. doi:10.1245/s10434-006-9252-0

16. Zhou J, Zhang WW, Wu SG, et al. The impact of examined lymph
node count on survival in squamous cell carcinoma and adenocarci-
noma of the uterine cervix. Cancer Manag Res. 2017;9:315–322.
doi:10.2147/CMAR.S141335

17. Pieterse QD, Kenter GG, Gaarenstroom KN, et al. The number of
pelvic lymph nodes in the quality control and prognosis of radical
hysterectomy for the treatment of cervical cancer. Eur J Surg Oncol.
2007;33:216–221. doi:10.1016/j.ejso.2006.09.037

18. Delgado G, Bundy B, Zaino R, Sevin BU, Creasman WT, Major F.
Prospective surgical-pathological study of disease-free interval in
patients with stage IB squamous cell carcinoma of the cervix:
a gynecologic oncology group study. Gynecol Oncol.
1990;38:352–357. doi:10.1016/0090-8258(90)90072-S

19. Chen Y, Zhang L, Tian J, Fu X, Ren X, Hao Q. Significance of the
absolute number and ratio of metastatic lymph nodes in predicting
postoperative survival for the International Federation of Gynecology
and Obstetrics stage IA2 to IIA cervical cancer. Int J Gynecol
Cancer. 2013;23:157–163. doi:10.1097/IGC.0b013e3182778bcf

20. Kim HS, Kim JH, Chung HH, et al. Significance of numbers of
metastatic and removed lymph nodes in FIGO stage IB1 to IIA
cervical cancer: primary surgical treatment versus neoadjuvant che-
motherapy before surgery. Gynecol Oncol. 2011;121:551–557.
doi:10.1016/j.ygyno.2011.01.024

21. Li C, Liu W, Cheng Y. Prognostic significance of metastatic lymph
node ratio in squamous cell carcinoma of the cervix. Onco Targets
Ther. 2016;9:3791–3797. doi:10.2147/OTT.S97702

22. Aslan K, Meydanli MM, Oz M, Tohma YA, Haberal A, Ayhan A.
The prognostic value of lymph node ratio in stage IIIC cervical
cancer patients triaged to primary treatment by radical hysterectomy
with systematic pelvic and para-aortic lymphadenectomy. J Gynecol
Oncol. 2020;31:e1. doi:10.3802/jgo.2020.31.e1

23. Park JY, Kim DY, Kim JH, Kim YM, Kim YT, Nam JH. Further
stratification of risk groups in patients with lymph node metastasis
after radical hysterectomy for early-stage cervical cancer. Gynecol
Oncol. 2010;117:53–58. doi:10.1016/j.ygyno.2009.12.006

24. Chen Z, Huang K, Lu Z, et al. Risk model in stage IB1-IIB cervical
cancer with positive node after radical hysterectomy. Onco Targets
Ther. 2016;9:3171–3179. doi:10.2147/OTT.S94151

Li et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Cancer Management and Research 2020:126438

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/S0140-6736(18)32470-X
https://doi.org/10.1016/S0090-8258(89)80024-1
https://doi.org/10.1016/S0090-8258(89)80024-1
https://doi.org/10.1016/j.ygyno.2019.10.025
https://doi.org/10.1016/j.ygyno.2019.10.025
https://doi.org/10.1002/ijgo.12611
https://doi.org/10.1097/AOG.0000000000003311
https://doi.org/10.1038/s41598-019-57202-3
https://doi.org/10.1006/gyno.2000.5788
https://doi.org/10.1016/j.ygyno.2014.11.010
https://doi.org/10.1016/j.ygyno.2014.11.010
https://doi.org/10.1038/sj.bjc.6605801
https://doi.org/10.1016/j.ygyno.2007.08.086
https://doi.org/10.1016/j.ygyno.2007.08.086
https://doi.org/10.1016/j.ygyno.2018.10.026
https://doi.org/10.1245/s10434-008-0197-3
https://doi.org/10.1245/s10434-006-9252-0
https://doi.org/10.2147/CMAR.S141335
https://doi.org/10.1016/j.ejso.2006.09.037
https://doi.org/10.1016/0090-8258(90)90072-S
https://doi.org/10.1097/IGC.0b013e3182778bcf
https://doi.org/10.1016/j.ygyno.2011.01.024
https://doi.org/10.2147/OTT.S97702
https://doi.org/10.3802/jgo.2020.31.e1
https://doi.org/10.1016/j.ygyno.2009.12.006
https://doi.org/10.2147/OTT.S94151
http://www.dovepress.com
http://www.dovepress.com


Cancer Management and Research Dovepress
Publish your work in this journal
Cancer Management and Research is an international, peer-reviewed
open access journal focusing on cancer research and the optimal use of
preventative and integrated treatment interventions to achieve improved
outcomes, enhanced survival and quality of life for the cancer patient.

The manuscript management system is completely online and includes
a very quick and fair peer-review system, which is all easy to use.
Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/cancer-management-and-research-journal

Dovepress Li et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
6439

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

