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Objective: This study aimed to compare the survival outcomes among stage IB3 cervical
cancer patients who undergo abdominal radical hysterectomy (ARH)+pelvic
lymphadenectomy + para-aortic lymph node dissection versus radiochemotherapy (R-CT).

Methods: Based on the large number of diagnoses and treatments for cervical cancer in
the Chinese database, propensity score matching (PSM) was used to compare the 5-year
overall survival (OS) and disease-free survival (DFS) rates of the ARH group and R-CT group.

Results: There were 590 patients with stage IB3 cervical cancer according to the FIGO
2018 staging system, with 470 patients in the ARH group and 120 patients in the R-CT
group. The ARH and R-CT groups showed different 5-year OS and DFS rates in the total
study population, and the 5-year OS and DFS rates in the R-CT group (n = 120) were
lower than those in the ARH group (n = 470) (OS: 78.1% vs. 92.1%, p < 0.001; DFS:
71.6% vs. 90.3%, p < 0.001). R-CT was associated with a worse 5-year OS rate (hazard
ratio [HR] = 3.401; 95% confidence interval [Cl] = 1.875-6.167; p < 0.001) and DFS rate
(HR = 3.440; 95% Cl = 2.075-5.703; p < 0.001) by Cox multivariate analysis. After 1:3
PSM, the 5-year OS and DFS rates in the R-CT group (n = 108) were lower than those in
the RH group (n = 280) (OS: 76.4% vs. 94.0%, p < 0.001; DFS: 69.3% vs. 92.6%, p <
0.001, respectively). R-CT was associated with a worse 5-year OS rate (HR =4.071; 95%
Cl =2.042-8.117; p < 0.001) and DFS rate (HR = 4.450; 95% Cl = 2.441-8.113; p <
0.001) by Cox multivariate analysis.

Frontiers in Oncology | www.frontiersin.org

1 July 2022 | Volume 12 | Article 933755


https://www.frontiersin.org/articles/10.3389/fonc.2022.933755/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.933755/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.933755/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.933755/full
https://www.frontiersin.org/articles/10.3389/fonc.2022.933755/full
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles
http://creativecommons.org/licenses/by/4.0/
mailto:lpivy@126.com
mailto:ccl1@smu.edu.cn
https://orcid.org/0000-0002-1708-3047
https://doi.org/10.3389/fonc.2022.933755
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2022.933755
https://www.frontiersin.org/journals/oncology
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2022.933755&domain=pdf&date_stamp=2022-07-06

Lietal Treatment Strategy for Stage IB3 Cervical Cancer
Conclusion: Our study found that for FIGO 2018 stage IB3 cervical cancer patients, ARH
resulted in better OS and DFS than R-CT.

Keywords: cervical cancer, abdominal radical hysterectomy, radiochemotherapy, overall survival, disease-free
survival, stage IB3 cervical cancer

INTRODUCTION ARH with postoperative standard therapy group (ARH

Cervical cancer is a common malignant tumor of the female
genital tract and the fourth leading cause of cancer death among
women worldwide, especially in developing countries (1). In
2018, FIGO updated their clinical classification system. The
following main changes were incorporated: the use of any
imaging modality and/or pathological findings for judging the
stage. For stage IB disease, the width of the lesion is no longer
taken into consideration. Stage IB now includes three subgroups
based on tumor size increases of 2 cm: stage IB1 (<2 cm), stage
IB2 (>2 to <4 cm) and stage IB3 (>4 cm). The most relevant
modification was the introduction of the lymph node (LN)
status; indeed, LN involvement (via histological or radiological
assessment) was specifically designated as stage IIIC disease
(IIIC1 pelvic LN metastasis and IIIC2 para-aortic LN
metastasis) (1, 2). As a result, a new problem has arisen—that
is, whether stage IB2 treatment recommendations based on the
old staging system are still suitable based on the new staging
system. Based on the clinical diagnoses and treatments for
cervical cancer in the Chinese (Four C) database, this paper
compared ARH versus R-CT for stage IB3 cervical cancer
patients based on the new FIGO 2018 staging system and
explored appropriate treatment strategies for this
patient population.

MATERIALS AND METHODS

Data Source

The establishment of the cervical cancer database was reviewed
by the Ethics Committee of Nanfang Hospital, Southern Medical
University (ethics number NFEC-2017-135), and written
informed consent was waived by the ethics committee. The
clinical trial identifier is CHiCTR1800017778 (International
Clinical Trials Registry Platform Search Port, http://apps.who.
int/trialsearch/). For the data collection methods and database
establishment methods, please refer to the previously published
articles by our team (3-7). General patient clinical data, surgery-
related data, pathological information, and 315 other parameters
were used for the standardized training of gynecologists and by
the participating units after training for prognostic follow-up.
Follow-up was mainly carried out via outpatient and telephone
follow-up, and survival, recurrence, and other information were
recorded. From 2004 to 2018, 63,926 cases of cervical cancer
were collected across 47 hospitals in China.

Inclusion and Exclusion Criteria
In this study, the inclusion and exclusion criteria were as follows.

group) (1): aged > 18 years old (2); FIGO (2018) stage IB3 (3);
histological type of squamous cell carcinoma, adenocarcinoma,
or adenosquamous carcinoma (4); primary treatment with open
surgery (5); no use of neoadjuvant therapy (6); QM-B or QM-C
hysterectomy + pelvic lymphadenectomy * para-aortic lymph
node resection; and (7) postoperative standard adjuvant
treatment according to the pathological factors described by
the guidelines.

R-CT group (1): aged > 18 years old (2); FIGO (2018) stage
IB3 (3); histological type of squamous cell carcinoma,
adenocarcinoma, or adenosquamous carcinoma (4); primary
treatment with R-CT; and (5) a radiotherapy dose > 45 Gy.

The exclusion criteria were as follows (1): patients who did
not meet the above inclusion criteria and (2) pregnant
patients with cervical cancer, and patients with the accidental
discovery of cervical cancer, stump cancer, or other types of
malignant tumors.

Observation Indicators

The observation endpoints were overall survival (OS) and
disease-free survival (DFS), and the cutoff point for long-term
oncological outcomes was 5 years. OS was defined as the date of
diagnosis until death from any cause or the last effective follow-
up, and DFS was defined as the date of diagnosis until death,
recurrence, or the last effective follow-up.

Statistical Methods

SPSS software (Version 22.0, SPSS Inc., Chicago, IL, USA) was
used for statistical analysis, and the PSM extension of SPSS 22.0
software was used to perform propensity score matching (PSM).
Measurement data are expressed as the mean * standard
deviation, and an independent sample t test was used for
comparisons between groups. Count data are expressed as
percentages (%), and the chi-square test was used to compare
intergroup rates. Kaplan-Meier curves were drawn to analyze
survival, and log-rank tests were used to compare differences in
the survival curves. Multivariate Cox regression was used to
analyze and determine the independent risk factors, relevant
risks, and confidence intervals. In this study, p < 0.05 was
considered statistically significant.

RESULTS

Case Screening Results
A total of 590 patients met the inclusion and exclusion criteria
(470 in the RH group and 120 in the R-CT group) (Figure 1).
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[ 63,926 patients in Four C database |

l 60,284 Were excluded

‘ 3,642 patients with stage IB3 of FIGO 2018

590 patients were included in this study
470 in ARH group and 120 in R-CT group

3052 Were excluded

1 case <18 years

88 Did not meet histological type criteria
571 Other treatment options

202 Did not undergo Q-M type B or type C
radical hysterectomy or the type of
hysterectomy was unknown

30 Did not undergo pelvic lymphadenectomy
or had unknown lymphadenectomy status
738 Follow-up was lost

9 Patients with pregnancy or other tumours
748 Not open surgery

665 Did not undergo postoperative standard
adjuvant treatment

After propensity score matching
280 in ARH group and 108 in R-CT grou

FIGURE 1 | Flow diagram of recruitment and exclusions. ARH, abdominal radical

Oncological Outcome Comparison of the
ARH Group and the R-CT Group Before
and After Matching

A total of 590 patients met the entry criteria: 470 were included
in the ARH group, and 120 were included in the R-CT group.
Baseline analysis showed that there were differences in the
baseline parameter of age between the two groups (Table 1).
Patients in the ARH group (47.11 + 8.294 years) were younger
than those in the R-CT group (50.54 + 10.855 years) (p < 0.001).
The baseline distribution of histological type and age was not
balanced among the 590 patients who were included. To reduce
the influence of confounding factors, we performed 1:3 PSM and

hysterectomy; R-CT, radio-chemotherapy.

then performed a survival analysis. After 1:3 PSM, 280 patients
were included in the ARH group, and 108 patients were included
in the R-CT group. The baseline analysis between the two groups
was not statistically significant (p > 0.05) (Table 1). Among the
total study population, the difference in survival outcomes was
statistically significant between the ARH group (n = 470) and the
R-CT group (n =120) (OS 92.1% vs. 78.1%, p < 0.001; DFS 90.3%
vs. 71.6%, p < 0.001) (Figure 2). Cox multivariate analysis
indicated that the risk of death in the R-CT group was higher
than that in the ARH group; for the R-CT group, the 5-year OS
and DFS outcomes were independent risk factors (OS: HR =
3.401; 95% CI, 1.875-6.167; p = 0.001; HR = 3.440; 95% CI,

TABLE 1 | Data of the ARH group and R-CT group patients before and after matching.

Variables

Unmatched Matched
ARH (n = 470) R-CT (n = 120) p-value ARH (n = 280) R-CT (n = 108) p-value
Age (years) 47.11 £ 8.294 50.54 + 10.855 <0.001 48.10 + 8.003 48.59 + 8.715 0.410
Histological type 0.142 0.838
Squamous cell carcinoma 411 (87.5%) 112 (93.4%) 258 (92.2%) 101 (93.5%)
Adenocarcinoma 42 (8.9%) 7 (5.8%) 20 (7.1%) 6 (5.6%)
adenosquamous carcinoma 17 (3.6%) 1(0.8%) 2 (0.7%) 1(0.9%)
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FIGURE 2 | The 5-year OS and DFS in ARH group and R-CT group before PSM.
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TABLE 2 | COX Multivariate analysis of the overall study population according to group.

Variables 5-year OS
Before matching p HR

ARH group vs. R-CT group <0.001 3.401 1.875
Age 0.030 0.965 0.934
Histological type

Squamous cell carcinoma 0.030

Adenocarcinoma 0.948 1.040 0.320
Adenosquamous carcinoma 0.008 4.090 1.439

95% Cl%

6.167
0.996

3.385
11.626

<0.001
0.041

0.058
0.310
0.025

5-year OS
HR
3.710 2.219
0.971 0.944
1.554 0.663
3.244 1.160

95% Cl

6.204
0.999

3.641
9.070

2.075-5.703, p < 0.001) (Table 2). After 1:3 PSM, survival
analysis showed that the 5-year OS and 5-year DFS in the
ARH group were higher than those in the R-CT group (OS:
94.0% vs. 76.4%, p < 0.001; DES: 92.6% vs. 69.3%, p < 0.001)
(Figure 3). Cox multivariate analysis indicated that for the R-CT
group, the 5-year OS and DFS outcomes were independent risk
factors (OS: HR = 4.071, 95% CI: 2.042-8.117, p < 0.001; DFS:
HR = 4.450, 95% CI: 2.441-8.113, p < 0.001) (Table 3).

DISCUSSION

The NCCN guidelines for stage IB3 cervical cancer recommend
the first-choice treatment of concurrent radiotherapy and
chemotherapy (evidence level 1) and the secondary-choice
treatment of extensive hysterectomy PL + PAL (evidence level

2B) (8, 9). Some controversy remains regarding neoadjuvant
chemotherapy, and conflicting findings have been reported. The
NCCN guidelines do not recommend neoadjuvant
chemotherapy for cervical cancer (10) The FIGO guidelines
also recommend that neoadjuvant chemotherapy be used only
in areas lacking radiotherapy equipment and in clinical trials.
Our study shows that patients with stage IB3 cervical cancer
(FIGO 2018) treated with radical hysterectomy have good
survival outcomes. Based on a sufficiently large sample size,
long-term effective follow-up, and strict control of bias through
tendency score matching in the analysis process, the analysis of
this study has high credibility.

Although there are no studies discussing the survival
outcomes of ARH versus R-CT in patients diagnosed based on
the new 2018 FIGO stage IB3 classification system, previous
research on patients diagnosed based on the 2009 FIGO stage IB2

100 3 100
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S 20 2 20
6 J Log-rank P<0.001 Months ] i Log-rank P<0.001 Months
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FIGURE 3 | The 5-year OS and DFS in ARH group and R-CT group after PSM.
TABLE 3 | COX multifactor analysis of matched patients.
Variables 5-year OS 5-yearDFS
After matching p-value HR 95% CI p-value HR 95% CI
ARH group vs. R-CT group <0.001 4.071 2.042 8.117 <0.001 4.450 2.441 8.113
Age 0.005 0.940 0.900 0.982 0.035 0.951 0.925 0.997
Histological type
Squamous cell carcinoma 0.090 0.159
Adenocarcinoma 0.514 1.623 0.379 6.950 0.185 2.025 0.713 5.754
Adenosquamous carcinoma 0.032 9.317 1.205 72.049 0.140 4.541 0.609 23.876
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classification system also has reference value. Stage IB2 (>4 cm)
in the original staging system was changed to stage IB3 (>4 cm)
in the 2018 system and did not include lymph node metastasis
(11). Previous studies have shown that the 5-year OS rate of
patients classified as having FIGO 2009 stage IB2 disease after
ARH was 72% to 72.8% (12). The Melissa Bradbury study found
that the OS rate of women with stage IB2 disease who underwent
ARH during the 2009 FIGO staging period was higher than that
of women who underwent R-CT (74.6%:60.0%, p = 0.05), which
is consistent with the results of this study to some extent (13).
The 5-year OS of patients with stage IB3 disease in this study was
higher than that of patients with stage IB2 based on the previous
(2009) staging system, which may explain the elimination of
lymph node metastasis in the new staging system (14).

Considering time and economic costs, direct radical
hysterectomy is preferred for FIGO 2018 stage IB3 disease,
offering a new direction for the treatment of this patient
population. Rocconi’s cost-benefit analysis of the treatment of
2009 FIGO stage IB2 cervical cancer showed that, compared with
primary radiotherapy or neoadjuvant chemotherapy, early
radical hysterectomy is the most cost-effective strategy,
followed by radical hysterectomy and adjuvant radiotherapy
and chemotherapy (15). The current study also provides
evidence to support this finding.

Compared with previous research reports and articles on the
treatment of cervical cancer, this study has some advantages,
but there is still a lack of international literature on treatment
strategies for patients with FIGO 2018 stage IB3 disease. First,
this is one of a few large, international real-world cervical
cancer studies, contributing to a more complete clinical
diagnosis and treatment database for cervical cancer. Second,
due to the sufficient number of included patients, cervical
cancer at each stage could be analyzed from many angles,
levels, and directions. Third, we used the PSM method to
balance baseline differences on the basis of real-world
research methods, making the results more accurate. Fourth,
only open-surgery cases were included because the LACC study
found that laparoscopic surgery had worse oncological
outcomes than open surgery (16), for possible reasons
including tumor spillage, CO, circulation of tumor cells, and
other factors (17). Our study was one of the first population-
based studies to compare the 5-year OS and DES rates between
ARH and R-CT in stage IB3 cervical cancer patients. A strength
of the present study was its large sample size. Our study
analyzed a large cohort of cervical cancer patients across 47
hospitals over a 14-year period. This study may be the first to
discuss the survival outcomes of FIGO 2018 stage IB3 cervical
cancer patients who undergo ARH and R-CT.

However, our research inevitably has some limitations. First,
this is a retrospective study that may have confounding factors
and bias; for example, patients in the R-CT group were older
than those in the ARH group. However, we tried to balance these
differences by PSM. Second, although this study comprised 590
hospitalized patients with cervical cancer in China, it did not
fully cover all regions of China; however, the database is still
representative of the diagnoses and treatments of cervical cancer
patients in China. Third, this study did not take into account

preoperative cervical conization, which has been found to affect
oncological outcomes (18).

In summary, the 5-year OS and DEFS rates of patients with
stage IB3 cervical cancer, according to the FIGO 2018
classification system, who underwent ARH were superior to
those of patients who underwent R-CT, indicating that ARH
may offer better oncologic outcomes to patients with cervical
cancer. This finding is different from the radiotherapy
recommendations described in the NCCN guidelines. More
prospective clinical studies are needed to confirm the optimal
treatment strategy for patients with FIGO 2018 stage IB3
cervical cancer.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

ETHICS STATEMENT

This study was approved by the Ethics Committee of Nanfang
Hospital affiliated with Southern Medical University
(Guangzhou, China) (ethical number: NFEC-2017-135).
Written informed consent for participation was not required
for this study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

(I) Conception and design: CC, PL, JL; (II) administrative
support: CC, PL; (III) provision of study materials or patients:
XZ, DL, WL, MH, SW, HD, JL, PL, CC; (IV) collection and
assembly of data: GL, JG, QY, ZL; (V) data analysis and
interpretation: GL, ZL, QY, JG; (VI) manuscript writing: all
authors. All authors contributed to the article and approved the
submitted version.

FUNDING

This study received funding from the National Science and
Technology Support Program of China (2014BAI05B03), the
National Natural Science Fund of Guangdong (2015A030311024),
and the Science and Technology Plan of Guangzhou (158100075).

ACKNOWLEDGMENTS

We thank Min Hao (The Second Hospital of ShanXi Medical
University), Bin Ling (China-Japan Friendship Hospital), Lixin
Sun and Hongwei Zhao (Shanxi Cancer Hospital), Jihong Liu

Frontiers in Oncology | www.frontiersin.org

July 2022 | Volume 12 | Article 933755


https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Lietal

Treatment Strategy for Stage IB3 Cervical Cancer

and Lizhi Liang (Sun Yat-sen University Cancer Center),
Lihong Lin and Yu Guo (Anyang Tumor Hospital), Li Wang
(The Affiliated Tumor Hospital of Zhengzhou University),
Weidong Zhao (Anhui Provincial Cancer Hospital), Yan Ni
(The Yuncheng Central Hospital of Shanxi Province), Wentong
Liang and Donglin Li (Guizhou Provincial People's Hospital),
Xuemei Zhan and Mingwei Li (Jiangmen Central Hospital),
Weifeng Zhang (Ningbo Women & Children’s Hospital), Peiyan
Du (The Affiliated Cancer Hospital and Institute of Guangzhou
Medical University), Ziyu Fang (Liuzhou Workers’ Hospital),
Rui Yang (Shenzhen Hospital of Peking University), Long Chen
(Qingdao Municipal Hospital), Encheng Dai and Ruilei Liu
(Linyi People’s Hospital), Yuanli He and Mubiao Liu
(Zhujiang Hospital, Southern Medical University), Jilong Yao
and Zhihua Liu (Shenzhen Maternity & Child Health Hospital),

REFERENCES

1. Bhatla N, Berek JS, Cuello Fredes M, Denny LA, Grenman S, Karunaratne K,
et al. Revised FIGO Staging for Carcinoma of the Cervix Uteri. Int ] Gynecol
Obstet (2019) 145:129-35. doi: 10.1002/ijgo.12749

2. Bhatla N, Aoki D, Sharma DN, Sankaranarayanan R. Cancer of the Cervix
Uteri. Int ] Gynecol Obstet (2018) 143:22-36. doi: 10.1002/ijgo.12611

3. Liu P, Lin L, Kong Y, Huo Z, Zhu L, Bin X, et al. Comparison of Survival
Outcomes Between Radio-Chemotherapy and Radical Hysterectomy With
Postoperative Standard Therapy in Patients With Stage IB1 to IIA2 Cervical
Cancer: Long-Term Oncological Outcome Analysis in 37 Chinese Hospitals.
BMC Cancer (2020) 20:1-10. doi: 10.1186/s12885-020-6651-8

4. Zhang W, Chen C, Liu P, Li W, Hao M, Zhao W, et al. Staging Early Cervical
Cancer in China: Data From a Multicenter Collaborative. Int ] Gynecol Cancer
(2019) 29:869-73. doi: 10.1136/ijgc-2019-000263

5. Zhang X, Li Z-Q, Sun L, Liu P, Li Z-H, Li P, et al. Cohort Profile: Chinese
Cervical Cancer Clinical Study. Front Oncol (2021) 11:690275. doi: 10.3389/
fonc.2021.690275

6. Zhang W, Chen C, Liu P, Li W, Hao M, Zhao W, et al. Impact of Pelvic MRI
in Routine Clinical Practice on Staging of IB1-IIA2 Cervical Cancer. Cancer
Manag Res (2019) 11:3603-9. doi: 10.2147/CMAR.S197496

7. Chen C, Wang W, Liu P, Li P, Wang L, Jin S, et al. Survival After Abdominal
Q-M Type B Versus C2 Radical Hysterectomy for Early-Stage Cervical
Cancer. Cancer Manag Res (2019) 11:10909-19. doi: 10.2147/CMAR.S220212

8. Abu-Rustum NR, Yashar CM, Bean S, Bradley K, Campos SM, Chon HS, et al.
Cervical Cancer, Version 1.2020 Featured Updates to the NCCN Guidelines.
JNCCN ] Natl Compr Cancer Netw (2020) 18:660-6. doi: 10.6004/jnccn.2020.0027

9. Chen H, Liang C, Zhang L, Huang S, Wu X. Clinical Efficacy of Modified
Preoperative Neoadjuvant Chemotherapy in the Treatment of Locally
Advanced (Stage IB2 to IIB) Ervical Ancer: Randomized Study. Gynecol
Oncol (2008) 110:308-15. doi: 10.1016/j.ygyno.2008.05.026

10. Katsumata N, Yoshikawa H, Kobayashi H, Saito T, Kuzuya K, Nakanishi T,
et al. Phase IIT Randomised Controlled Trial of Neoadjuvant Chemotherapy
Plus Radical Surgery vs Radical Surgery Alone for Stages IB2, IIA2, and IIB
Cervical Cancer: A Japan Clinical Oncology Group Trial (JCOG 0102). Br ]
Cancer (2013) 108:1957-63. doi: 10.1038/bjc.2013.179

11. Havrilesky LJ, Leath CA, Huh W, Calingaert B, Bentley RC, Soper JT, et al.
Radical Hysterectomy and Pelvic Lymphadenectomy for Stage IB2 Cervical
Cancer. Gynecol Oncol (2004) 93:429-34. doi: 10.1016/j.ygyno.2004.01.038

12. Gadducci A, Sartori E, Maggino T, Zola P, Cosio S, Zizioli V, et al.
Pathological Response on Surgical Samples Is an Independent Prognostic
Variable for Patients With Stage Ib2-IIb Cervical Cancer Treated With
Neoadjuvant Chemotherapy and Radical Hysterectomy: An Italian
Multicenter Retrospective Study (CTF Study). Gynecol Oncol (2013)
131:640-4. doi: 10.1016/j.ygyno.2013.09.029

Xueqin Wang (The Fifth Affiliated Hospital of Southern
Medical University), Anwei Lu (Maternal and Child Health
Hospital of Guiyang Province), Shuangling Jin (Peace Hospital
affiliated to Changzhi Medical College), Ben Ma (Guangzhou
First People’s Hospital), Zhonghai Wang (Shenzhen Nanshan
People’s Hospital), Lin Zhu (The Second Hospital of Shandong
University), Hongxin Pan (The Third Affiliated Hospital of
Shenzhen University), Qianyong Zhu (No. 153. Center
Hospital of Liberation Army/Hospital No. 988 of the Chinese
People’s Liberation Army Joint Support Force), Dingyuan Zeng
and Zhong Lin (Maternal and Child Health Care Hospital of
Liuzhou), Xiaohong Wang (Laiwu People’s Hospital/Jinan City
People’s Hospital), and Bin Zhu (The Affiliated Yiwu Women
and Children Hospital of Hangzhou Medical College) for their
contributions during the data collection.

13. Bradbury M, Founta C, Taylor W, Kucukmetin A, Naik R, Ang C.
Pathological Risk Factors and Outcomes in Women With Stage Ib2
Cervical Cancer Treated With Primary Radical Surgery Versus
Chemoradiotherapy. Int | Gynecol Cancer (2015) 25:1476-83. doi: 10.1097/
IGC.0000000000000513

14. Finan MA, DeCesare S, Fiorica JV, Chambers R, Hoffman MS, Kline RC, et al.
Radical Hysterectomy for Stage IB1 vs IB2 Carcinoma of the Cervix: Does the
New Staging System Predict Morbidity and Survival? Gynecol Oncol (1996)
62:139-47. doi: 10.1006/gyno.1996.0206

15. Rocconi RP, Estes JM, Leath CA, Kilgore LC, Huh WK, Straughn JM.
Management Strategies for Stage IB2 Cervical Cancer: A Cost-Effectiveness
Analysis. Gynecol Oncol (2005) 97:387-94. doi: 10.1016/j.ygyno.2005.
01.028

16. Ramirez PT, Frumovitz M, Pareja R, Lopez A, Vieira M, Ribeiro R, et al.
Minimally Invasive Versus Abdominal Radical Hysterectomy for
Cervical Cancer. N Engl ] Med (2018) 379:1895-904. doi: 10.1056/
NEJMoal806395

17. Ronsini C, Kéhler C, De Franciscis P, La Verde M, Mosca L, Solazzo MC, et al.
Laparo-Assisted Vaginal Radical Hysterectomy as a Safe Option for Minimal
Invasive Surgery in Early Stage Cervical Cancer: A Systematic Review and
Meta-Analysis. Gynecol Oncol (2022) 166:188-95. doi: 10.1016/
j.ygyno.2022.04.010

18. Bizzarri N, Pedone Anchora L, Kucukmetin A, Ratnavelu N, Korompelis P,
Carbone V, et al. Protective Role of Conization Before Radical Hysterectomy
in Early-Stage Cervical Cancer: A Propensity-Score Matching Study. Ann Surg
Oncol (2021) 28:3585-94. doi: 10.1245/s10434-021-09695-4

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Li, Yang, Guo, Liang, Duan, Wang, Hao, Liang, Li, Zhan, Xie,
Lang, Liu and Chen. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org

July 2022 | Volume 12 | Article 933755


https://doi.org/10.1002/ijgo.12749
https://doi.org/10.1002/ijgo.12611
https://doi.org/10.1186/s12885-020-6651-8
https://doi.org/10.1136/ijgc-2019-000263
https://doi.org/10.3389/fonc.2021.690275
https://doi.org/10.3389/fonc.2021.690275
https://doi.org/10.2147/CMAR.S197496
https://doi.org/10.2147/CMAR.S220212
https://doi.org/10.6004/jnccn.2020.0027
https://doi.org/10.1016/j.ygyno.2008.05.026
https://doi.org/10.1038/bjc.2013.179
https://doi.org/10.1016/j.ygyno.2004.01.038
https://doi.org/10.1016/j.ygyno.2013.09.029
https://doi.org/10.1097/IGC.0000000000000513
https://doi.org/10.1097/IGC.0000000000000513
https://doi.org/10.1006/gyno.1996.0206
https://doi.org/10.1016/j.ygyno.2005.01.028
https://doi.org/10.1016/j.ygyno.2005.01.028
https://doi.org/10.1056/NEJMoa1806395
https://doi.org/10.1056/NEJMoa1806395
https://doi.org/10.1016/j.ygyno.2022.04.010
https://doi.org/10.1016/j.ygyno.2022.04.010
https://doi.org/10.1245/s10434-021-09695-4
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Survival Outcomes of Patients With Stage IB3 Cervical Cancer Who Undergo Abdominal Radical Hysterectomy Versus Radiochemotherapy
	Introduction
	Materials and Methods
	Data Source
	Inclusion and Exclusion Criteria
	Observation Indicators
	Statistical Methods

	Results
	Case Screening Results
	Oncological Outcome Comparison of the ARH Group and the R-CT Group Before and After Matching

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


