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Background: This study explored the rationality of the 2018 International Federation of Gynecology and
Obstetrics (FIGO) stage ITIC for cervical cancer to determine outcomes.

Methods: We conducted a retrospective study of cervical cancer patients who had received radical surgery
or Radiotherapy. Multivariate analysis was used to compare 5-year overall survival (OS) and disease-free
survival (DFS) for FIGO 2018 stages IIIA, IIIB, and IIIC cervical cancer patients. Based on tumor-node-
metastasis (TINM) staging, ITIC cases were divided into 5 subgroups: T'1a, T1b, T2a, T2b, and T3. The 5-year
OS and DFS of the different ITIC subgroups were further compared using multivariate analysis.

Results: (I) The 5-year OS for FIGO 2018 IIIA (n=251), IIIB (n=1,824), and ITIIC (n=3,137) were 73.7%,
69.0%, and 74.3%, respectively (P<0.001), and DFS rates were 64.3%, 60.6%, and 68.0%, respectively
(P<0.001). Multivariate analysis indicated that IITA was associated with 5-year OS [hazard ratio (HR) =0.998,
95% confidence interval (CI): 0.739-1.349, P=0.990], but there was no significant correlation with DFS (HR
=1.081, 95% CI: 0.843-1.387, P=0.539). Compared with ITIIC, ITIB had a lower 5-year OS (HR =1.291, 95%
CI: 1.135-1.468, P<0.001) and DFS (HR =1.354, 95% CI: 1.215-1.508, P<0.001). (I) The 5-year OS of
the T1a group (n=4), T1b group (n=861), T2a group (n=587), T2b (n=641) group, and T3 group (n=1,044)
were 100.0%, 81.9%, 76.1%, 74.0%, and 65.0%, respectively (P<0.001), and the 5-year DFS were 100.0%,
74.5%, 65.9%, 72.6%, and 61.3%, respectively (P<0.001). Multivariate analysis indicated that compared with
the T1b group, T2a (HR =1.405, 95% CI: 1.076-1.834, P=0.012), T2b (HR =1.592, 95% CI: 1.203-2.108,
P=0.001), and T3 (HR =2.495, 95% CI: 1.971-3.157, P<0.001) were associated with a lower 5-year OS. T2a
(HR =1.372,95% CI: 1.108-1.699, P=0.004), T2b (HR =1.337, 95% CI: 1.061-1.684, P=0.014), and T3 (HR
=2.015,95% CI: 1.659-2.446, P<0.001) were associated with lower 5-year DFS.

Conclusions: The outcome for FIGO 2018 stage IIIC cervical cancer is not worse than that for stage
IIIB or IITA. The outcome for stage IIIC is related to local tumor factors. As the local tumor progresses, the

oncological outcome worsens.
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Introduction

Cervical cancer is the fourth most common malignant
tumor in women (1). The International Federation of
Gynecology and Obstetrics (FIGO) staging system is
the main system used for cervical cancer staging. The
previous FIGO staging system did not consider lymph
node metastasis, but in 2018 FIGO staging underwent
a major update, with lymph node metastasis included in
staging principles. The updated FIGO staging in 2018 was
called FIGO 2018. Cervical cancer patients with lymph
node metastasis are classified as stage IIIC, and imaging
is recognized as evidence in the diagnosis of lymph node
metastasis by pathological examination (2,3).

Previous studies have reported that the 5-year survival
rates for FIGO 2018 stage IIIA, IIIB, IIIC1, and IIIC2
cervical cancer were 40.7%, 41.4%, 60.8%, and 37.5%,
respectively (4). Other studies have found similar results,
with S-year survival rates for stage IIIA, IIIB, and IIICI
cervical cancer at 46.0%, 42.6%, and 62.1%, respectively
(P<0.001) (5). At present, the diagnosis of stage IIIC
does not consider local tumor factors, but related studies
comparing the different local factors (T'1, T2, T3) of
stage IIIC1 tumors have found that there are differences
in the oncological outcomes (5,6). But this similar study
did not limit the treatment methods of the included
cases, nor did it distinguish between T2a and T2b,
because the treatment methods of the two groups of cases
are quite different (5).

However, these studies focused solely on stage IIIC1, and
there is still a lack of research using the Chinese Cervical
Cancer Clinical (Four-C) study database for stage IIIC
that compares the overall survival (OS) rate and tumor-
free survival rate based on local tumor factors. Therefore,
we used Four-C database to compare the 5-year OS and
DFS for stage IIIA, IIIB, and IIIC cervical cancer patients.
Stage IIIC patients were divided into 5 subgroups based
on local tumor factors: T'1a, T1b, T2a, T2b, and T3. In
addition, differences in the T3 group were further explored.
We present the following article in accordance with the
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STROBE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-21-6374/rc).

Methods
Data source

This study was a multicenter, retrospective, observational
study, and the data used in this study originated from the
Four-C database, a cervical cancer-specialized disease
database (n=63,926) that covers consecutive patients with
cervical cancer from 47 hospitals in mainland China treated
between January 2004 and December 2018.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of Nanfang Hospital
affiliated with Southern Medical University, Guangzhou,
China (ethics approval number: NFEC-2017-135). The
ethics committee determined that no consent from the
participation was necessary as the study was retrospective.
The study protocol was registered in the Chinese Clinical
"Trial Registry (Identifier: CHiCTR1800017778).

We consulted relevant medical records, collected
patients’ general clinical data, preoperative laboratory and
pathological results, surgery-related data, preoperative
and postoperative adjuvant treatment data, postoperative
pathological data, and follow-up data. As the diagnosis
dates of the cases spanned from 2004 to 2018, staging
correction was carried out in accordance with the FIGO
2018 staging principles (2,3). Follow-up was conducted by
specially trained gynecologists, with the process supervised
and managed by specialized personnel. Details of the data

collection method are provided in literature previously
published by the team (7-12).

Inclusion and exclusion criteria

Tumor factors from the tumor-node-metastasis (TINM)
staging system (13) were used to divide the IIIC stage
patients into 5 groups: T'la, T1b, T2a, T2b and T3.
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The inclusion criteria were as follows: (I) patients
age >18 years; (II) cervical cancer diagnosed by cervical
biopsy; (III) squamous cell carcinoma, adenocarcinoma,
or adenosquamous carcinoma based on histology; (IV)
FIGO 2018 stage IITA/ITIB/IIIC; (V) treatment: patients
with stage IIIA and IIIB who received radiation therapy
(radiotherapy dose >45 Gy); stage IIIC patients in groups
T2b and T3 who received radiation therapy (radiotherapy
dose >45 Gy); stage 1IIC patients in groups T'la, T1b,
and T2a who received radical surgery (Q-M type B or
type C radical hysterectomy + pelvic lymphadenectomy
+ para-aortic lymphadenectomy and adjuvant treatment
performed in accordance with Sedlis standards); and (VI)
patients given radiation therapy due to the status of the
lymph nodes based on pretreatment imaging examinations,
and patients treated with radical surgery that determined
the status of the lymph nodes based on postoperative
pathological examinations.

The exclusion criteria were as follows: (I) pregnancy;
(IT) cervical stump cancer; (III) cervical cancer combined
with other malignancies; (IV) loss to follow-up; and (V) not
meeting the inclusion criteria.

Observational indicators

The 5-year OS and 5-year disease-free survival (DFS)
rates of cervical cancer patients were the main outcome
observations of our study. The cutoff point for long-term
oncological outcome observations was five years. OS was
defined as the time period from the date of diagnosis to
death from any cause or the last effective follow-up. DFS
was defined as the time period from diagnosis to death,
recurrence, or the last effective follow-up.

Statistical analysis

There were no missing data among the included cases.
Continuous data are expressed as the mean = standard
deviation (¥=s), and categorical data are presented as
percentages (%). Categorical variables were compared
using the chi-square test or Fisher’s exact test. Kaplan-
Meier curves were used to describe the change in survival
outcomes. Cox proportional risk regression models were
used to adjust for variables and to estimate the hazard ratios
(HRs) and 95% confidence intervals (CIs) for the effects
of stage on the 5-year OS and DFS rates. The statistical
software used was SPSS 26.0 (SPSS, Inc., Chicago, IL,
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USA). P<0.05 was considered significant.

Results
Data filtering process

From the 63,926 cases of cervical cancer in the Four-C
database, a total of 5,212 cases were included in this study,
of which 251 cases were stage IIIA, 1,824 cases were stage
IIIB, and 3,137 cases were stage IIIC (Figure 1). The
median follow-up time was 40 months, including 38 months
for stage I1IA, 42 months for stage IIIB, and 39 months for
stage IIIC. Based on the T principles of TNM staging, the
stage IIIC cases (n=3,137) were divided into 5 groups: T1a
(n=4), T1b (n=861), T2a (n=587), T2b (n=641), and T3
(n=1,044) (Figure I).

Comparison of oncological outcomes for patients with stage
IIIA, ITIB, and ITIC disease

The clinicopathologic characteristics of patients with stage
IITA (n=251), stage I1IB (n=1,824), and stage IIIC disease
(n=3,137) are shown in Tuble 1. There was a statistically
significant difference in the age and histological type
of patients among the stage IIIA, IIIB, and IIIC groups
(P<0.001). Kaplan-Meier analysis showed that there were
statistically significant differences among the stage IIIA,
IIIB, and IIIC groups in 5-year OS (73.7%, 69.0%, and
74.3%, respectively, P<0.001) and 5-year DFS (64.3%,
60.6%, and 68.0%, respectively, P<0.001) (Figure 2).

Cox multivariate survival analysis was performed on
a total of 5,212 patients with stage IIIA, IIIB, and IIIC
disease. The results showed that older age was associated
with a lower 5-year OS (HR =1.018, 95% CI: 1.012-1.024,
P<0.001) and DFS (HR =1.010, 95% CI: 1.005-1.015,
P<0.001). Compared with squamous cell carcinoma,
adenocarcinoma was associated with a lower 5-year OS
(HR =1.763, 95% CI: 1.361-2.282, P<0.001) and DFS
(HR =1.727, 95% CI: 1.383-2.155, P<0.001), while
adenosquamous carcinoma was not significantly correlated
with 5-year OS (HR =1.186, 95% CI: 0.744-1.892, P=0.474)
or DFS (HR =1.326, 95% CI: 0.911-1.929, P=0.140). Stage
IITA had no significant correlation with the 5-year OS
(HR =0.998, 95% CI: 0.739-1.349, P=0.990) or DFS (HR
=1.081, 95% CI: 0.843-1.387, P=0.539). Compared with
stage IIIC, stage IIIB was associated with a lower 5-year OS
(HR =1.291, 95% CI: 1.135-1.468, P<0.001) and DFS (HR
=1.354, 95% CI: 1.215-1.508, P<0.001) (Tible 2).
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Figure 1 Flow diagram of patient recruitment and exclusions.
Table 1 The clinicopathologic characteristics of patients with stage ITIA, IIIB, and IIIC disease
A (n=251) B (n=1,824) IIC (n=3,137)
Characteristics P
n % n % n %
Age (years) 59.2+10.566 55.26+10.629 51.52+10.642 <0.001
Histological type <0.001
Squamous cell carcinoma 244 97.2 1,755 96.2 2,910 92.8
Adenocarcinoma 6 2.4 48 2.6 164 5.2
Adenosquamous 1 0.4 21 1.2 63 2.0

Comparison of oncological outcomes of different local
tumor factors in patients with stage IIIC

Based on the T principles of TNM staging, patients with
stage IIIC (n=3,137) disease were divided into the Tla group
(n=4), T1b group (n=861), T2a group (n=587), T2b group
(n=641), and T3 group (n=1,044). A comparison of their
clinicopathological characteristics is shown in Table 3. There
was a statistically significant difference in age and histological
type among patients in the T1a, T1b, T2a, T2b, and T3
groups (P<0.001). Kaplan-Meier analysis showed that there
were significant differences in the 5-year OS (100.0%, 81.9%,
76.1%, 74.0%, and 65.0%, P<0.001) and DFS (100.0%,
74.5%, 65.9%, 72.6%, and 61.3%, P<0.001) among the T1a,
T1b, T2a, T2b, and T3 groups, respectively (Figure 3).

Cox multivariate survival analysis was performed on 3,717
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patients with stage IIIC disease. The results showed that
age was correlated with the 5-year OS (HR =1.005, 95%
CI: 0.997-1.013, P=0.225), while there was no significant
correlation with DFS (HR =0.999, 95% CI: 0.992-1.006,
P=0.833). Compared with squamous cell carcinoma,
adenocarcinoma was associated with a lower 5-year OS
(HR =1.948, 95% CI: 1.416-2.679, P<0.001) and DFS (HR
=1.713, 95% CI: 1.297-2.262, P<0.001). Compared with
squamous cell carcinoma, adenosquamous cell carcinoma
was associated with a lower 5-year OS (HR =1.779, 95%
CI: 1.042-3.039, P=0.035), but there was no significant
correlation with the 5-year DFS (HR =1.419, 95% CI:
0.886-2.273, P=0.145). The T1la group had no significant
correlation with 5-year OS (HR =0.923, P<0.001) or DFS
(HR =0.923, P=0.001), while groups T1b, T2a (HR =1.405,
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Figure 2 The 5-year OS and DEFS in stages ITIA, IIIB, and ITIC. OS, overall survival; DFS, disease-free survival.

Table 2 Cox multivariate survival analysis for stages IITA, ITIB, and IIIC

5-year OS 5-year DFS
Variables
HR 95% Cl P HR 95% Cl P
Age (years) 1.018 1.012-1.024 <0.001 1.010 1.005-1.015 <0.001
Histological type <0.001 <0.001
Squamous cell carcinoma 1 (Ref) - - 1 (Ref) - -
Adenocarcinoma 1.763 1.361-2.282 <0.001 1.727 1.383-2.155 <0.001
Adenosquamous 1.186 0.744-1.892 0.474 1.326 0.911-1.929 0.140
FIGO 2018 stage - <0.001 - <0.001
e 1 (Ref) - - 1 (Ref) - -
A 0.998 0.739-1.349 0.990 1.081 0.843-1.387 0.539
1B 1.291 1.135-1.468 <0.001 1.354 1.215-1.508 <0.001

OS, overall survival; DFS, disease-free survival; HR, hazard ratio; Cl, confidence interval; FIGO, International Federation of Gynecology

and Obstetrics.

95% CI: 1.076-1.834, P=0.012), T2b (HR =1.592, 95%
CI: 1.203-2.108, P=0.001), and T3 (HR =2.495, 95% CI:
1.971-3.157, P<0.001) were associated with a lower 5-year
OS. Groups T2a (HR =1.372, 95% CI: 1.108-1.699,
P=0.004), T2b (HR =1.337, 95% CI: 1.061-1.684, P=0.014),
and T3 (HR =2.015, 95% CI: 1.659-2.446, P<0.001) were
associated with a lower DFS (Table 4).

Discussion

This study was based on the data collection of the Four-C

© Annals of Translational Medicine. All rights reserved.

database of 47 hospitals and included 5,212 FIGO 2018
stage III cervical cancer patients. We compared oncological
outcomes for groups of patients at different stages of
disease. Cox multivariate analysis found that stage IITA had
no significant correlation with 5-year OS (HR =0.998, 95%
CI: 0.739-1.349, P=0.990) or DFS (HR =1.081, 95% CI:
0.843-1.387, P=0.539). Compared with IIIC, stage IIIB
had a lower 5-year OS and was correlated with 5-year OS
(HR =1.291, 95% CI: 1.135-1.468, P<0.001) and DFS (HR
=1.354, 95% CI: 1.215-1.508, P<0.001). In accordance
with the T principles of TNM staging, the IIIC cases were

Ann Transl Med 2022;10(2):122 | https://dx.doi.org/10.21037/atm-21-6374
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Table 3 The clinicopathologic characteristics of patients with stage IIIC by subgroup

T1a (n=4) T1b (n=861) T2a (n=587) T2b (n=641) T3 (n=1,044)
Characteristics P
n % n % n % n % n %
Age (years) 39+5.099 46.8+9.018 49.93+9.557 54.34+10.689 54.61+10.826 <0.001
Histological type <0.001
Squamous cell 4 100.0 747 86.8 533 90.8 620 96.7 1,006 96.4
carcinoma
Adenocarcinoma 0 0.0 80 9.3 38 6.5 17 2.7 29 2.8
Adenosquamous 0 0.0 34 3.9 16 2.7 4 0.6 9 0.9
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Figure 3 The 5-year OS and DFS with stage IIIC by subgroup. OS, overall survival; DFS, disease-free survival.

divided into the T1a, T1b, T2a, T2b, and T3 groups.
Multivariate analysis indicated that compared with the T'1b
group, T2a (HR =1.405, 95% CI: 1.076-1.834, P=0.012),
T2b (HR =1.592, 95% CI: 1.203-2.108, P=0.001), and
T3 were associated with a lower 5-year OS (HR =2.495,
95% CI: 1.971-3.157, P<0.001). T2a (HR =1.372, 95%
CI: 1.108-1.699, P=0.004), T2b (HR =1.337, 95% CI:
1.061-1.684, P=0.014), and T3 (HR =2.015, 95% CI:
1.659-2.446, P<0.001) were associated with a lower 5-year
DFS. The results of this study showed that the oncological
outcome for patients with stage IIIC cervical cancer was
better than that for patients with stage IIIB cervical cancer,
and that the oncological outcomes for patients with stage
IIIC and IITA cervical cancer were similar. At the same
time, there are other studies that consider the parameters of

© Annals of Translational Medicine. All rights reserved.

stage IIIC to be unreasonable from an oncological outcome
perspective (4,5).

A retrospective study based on the Surveillance,
Epidemiology, and End Results (SEER) database (5)
included 11,733 stage III cervical cancer patients from
1988 to 2014. In accordance with the FIGO 2018 staging
system, patients were divided into stage IITA (1,033 cases,
8.8%), stage IIIB (3,812 cases, 32.5%), and stage IIIC1
(6,888 cases, 58.7%). Survival analysis found that the 5-year
survival rate for stage IIIC1 (62.1%) was better than that of
stage IIIA (46.0%) and IIIB (42.6%). Multivariate analysis
found that stage IIIC was independent of stage IIIA (adjusted
HR =0.88, 95% CI: 0.70-0.98, P=0.018) and stage IIIB
(adjusted HR =0.79, 95% CI: 0.74-0.85, P<0.001) with
regards to specific survival protective factors. The 5-year-
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Table 4 Cox multivariate survival analysis for stage IIIC by subgroup
5-year OS 5-year DFS
Variables
HR 95% Cl P HR 95% Cl P
Age (years) 1.005 0.997-1.013 0.225 0.999 0.992-1.006 0.833
Histological type <0.001 <0.001
Squamous cell carcinoma 1 (Ref) - - 1 (Ref) - -
Adenocarcinoma 1.948 1.416-2.679 <0.001 1.713 1.297-2.262 <0.001
Adenosquamous 1.779 1.042-3.039 0.035 1.419 0.886-2.273 0.145
Subgroup in stage IlIC <0.001 - <0.001
T1b 1 (Ref) - - 1 (Ref) - -
T1a <0.001 - 0.923 <0.001 - 0.908
T2a 1.405 1.076-1.834 0.012 1.372 1.108-1.699 0.004
T2b 1.592 1.203-2.108 0.001 1.337 1.061-1.684 0.014
T3 2.495 1.971-3.157 <0.001 2.015 1.659-2.446 <0.001

OS, overall survival; DFS, disease-free survival; HR, hazard ratio; Cl, confidence interval.

specific survival rate of patients with stage IIIC1 disease was
analyzed by subgroup analysis. Based on the T principles of
the TNM staging system, patients were divided as follows:
74.8% in the T'1 group, 58.7% in the T2 group, and 39.3%
in the T3 group. Among them, stage IIIC1 patients had a
lower survival rate than T3b patients (when there was no
lymph node metastasis in stage IIIB) (38.1% vs. 42.6%,
HR =1.12, 95% CI: 1.02-1.22, P=0.013). The study only
included stage ITIIC1 patients (pelvic lymph node metastasis
only, no para-aortic lymph node metastasis) and excluded
IIIC2 cases (including abdominal para-aortic lymph node
metastasis). However, the patients included in the study
were not strictly enrolled or excluded based on treatment
methods for the different T groups.

A Korean study (14) analyzed 502 cases of stage IIIC
cervical cancer from 2010 to 2015. Survival analysis found
that the survival outcome for stage IIIC1 was better than
that for stage IIIA, IIIB, and IIIC2 (P<0.001). The IIIC
cases were divided into T'1, T2, and T3 according to the T
principles of TNM staging, and T'1 had the best survival
outcome, followed by T2, while T3 had the worst (P<0.001).
The study did not specify details of the treatment methods
for the included cases, and the results are similar to those of
our study.

Grigsby’s study (6) analyzed the 5-year PES of each
substage of FIGO 2018, including IIIB (n=72, 55%),
IIC1 (n=380, 62%), TIIC2 (n=140, 35%) (P<0.0001), and
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IITA (n=9, 46%). After grouping in accordance with the
T principles in TNM staging for IIIC1, it was found that
S-year PFS for T'1 was 72%, T2 was 63%, and T3 was 41%
(P<0.0001). After grouping for IIIC2, it was found that
5-year PFS for T'1 was 62%, T2 was 32%, and T3 was 23%
(P=0.01). The study included fewer stage IIIA cases, and it
also showed that the 5-year PFS for stage IIIB was between
IIIC1 and IIIC2, which is consistent with the results of our
study. For the ITIC group comparison, there were significant
differences in the 5-year PFS for different T stages, which
is also consistent with the results of this study.

Many studies have shown that lymph node metastasis
is an important factor affecting the prognosis of cervical
cancer (15-18). This conclusion has been confirmed
in clinical studies and also has a theoretical basis. In
TNM staging, lymph node metastasis is regarded as an
independent staging indicator. The establishment of
ITIC in the FIGO 2018 staging is indeed an important
improvement, but the IIIC stage does not consider local
tumor factors. In our study, local tumor factors were
subdivided into T'1a, T'1b, T2a, T2b, and T3 based on the
T principles of TNM staging and then compared. Previous
research has shown that patients with stage IIIC cervical
cancer, with the progression of local tumor factors T1,
T2, and T3, have worse oncological outcomes (5,6,14).
However, our study was further divided into T2a and T2b
cases to compare oncological outcomes with a specific
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research value. At present, the recommended treatment
methods for FIGO stages IIA and IIB are different.
Patients in stage IIB are recommended to undergo radical
radiotherapy and chemotherapy. The recommended
treatment methods for patients in stage ITA include surgical
treatment, radical radiotherapy, and chemotherapy. The
T2a patients included in this study received radical surgery,
and group T2b patients received radical radiotherapy and
chemotherapy.

We recognize several limitations in our study. As
a retrospective study, there were potential biases and
missing information. There was no further classification
of IIIC stage cases into stages IIIC1 and IIIC2 for
subgroup analysis. Group T2b and T3 cases were
categorized according to pretreatment imaging studies,
and judgments were based on a particular specificity and
sensitivity.

According to the principle of FIGO2018 staging, stage
IIIC did not distinguish local tumor factors. However,
our study found that different local tumor factors have
different oncological outcomes. Moreover, with the
development of local tumor factors, the oncology outcome
was worse. Therefore, we suggest that stage IIIC should
be further grouped according to local tumor factors, and
the recommended treatment methods for different groups
should not be the same.

Our study found that the oncological outcome for FIGO
2018 stage IIIC cervical cancer was better than that of stage
IIB cervical cancer and was comparable to the oncological
outcome for stage IITA cervical cancer. The oncological
outcome for stage IIIC is related to local tumor factors.
As the local tumor progresses, the oncological outcome
worsens. Stage IIIC may need to be redefined based on
local tumor factors, and more prospective studies need to be
performed in the future.
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