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ABSTRACT

Objective: To assess the efficacy of the FIGO 2018 classification system for nodal-specific 
classifications for early-stage cervical cancer; specifically, to examine the impact of nodal 
metastasis on survival and the effect of postoperative treatments, according to histological 
subtypes.
Methods: This society-based retrospective observational study in Japan examined 16,539 
women with the 2009 FIGO stage IB1 cervical cancer who underwent primary surgical 
treatment from 2004 to 2015. Associations of cause-specific survival (CSS) with nodal 
metastasis and postoperative adjuvant therapy were examined according to histology type 
(squamous cell carcinoma [SCC], n=10,315; and non-SCC, n=6,224).
Results: The nodal metastasis rate for SCC was higher than that for non-SCC (10.7% vs. 
8.3%, p<0.001). In multivariable analysis, the impact of nodal metastasis on CSS was greater 
for non-SCC tumors (adjusted-hazard ratio [HR], 3.11; 95% confidence interval [CI], 2.40–
4.02) than for SCC tumors (adjusted-HR, 2.20; 95% CI, 1.70–2.84; p<0.001). Propensity 
score matching analysis showed significantly lower CSS rates for women with pelvic nodal 
metastasis from non-SCC tumors than from SCC tumors (5-year CSS rate, 75.4% vs. 90.3%, 
p<0.001).The CSS rates for women with nodal metastasis in SCC histology were similar 
between the postoperative concurrent chemoradiotherapy/radiotherapy and chemotherapy 
groups (89.2% vs. 86.1%, p=0.42), whereas those in non-SCC histology who received 
postoperative chemotherapy improved the CSS (74.1% vs. 67.7%, p=0.043).
Conclusion: The node-specific staging system in the 2018 FIGO cervical cancer classification 
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is applicable to both non-SCC tumors and SCC tumors; however, the prognostic significance 
of nodal metastases and efficacy of postoperative therapies vary according to histology.

Keywords: Uterine Cervical Neoplasms; Neoplasm Staging; Histological Type of Neoplasm; 
Lymph Node Metastasis; Survival

INTRODUCTION

Cervical cancer remains the most common gynecologic malignancy worldwide, and the 
incidence is increasing in Japan [1,2]. The National Cancer Center in Japan has estimated 
that approximately 10,900 new invasive cervical cancer cases were diagnosed in 2020 
[3]. While early-stage cervical cancer generally has a favorable prognosis for women who 
undergo appropriate surgical and/or radiological treatments, tumors exhibiting certain 
characteristics, such as nodal metastasis, large tumor size, and specific histological subtypes, 
show an increased risk of recurrence [4,5].

When the standard surgical management of early-stage cervical cancer includes hysterectomy 
with lymph node evaluation, a recognized risk is the presence of nodal metastasis (2%–35%) [6-
8]. Cervical cancer cases with nodal metastasis are upstaged (stage IIIC disease). Additionally, 
in 2018, they were re-characterized as an independent stage category in the cervical cancer 
staging system, according to the International Federation of Gynecology and Obstetrics (FIGO) 
[9]. Pathological nodal metastasis is indicated for stage IIIC cervical cancer, which is subdivided 
into IIIC1 for pelvic nodes only and IIIC2 for para-aortic nodal metastasis.

While nodal metastasis alters cancer staging and can affect survival, the significance of node-
specific staging systems remains controversial. Recent studies suggest that the 2018 FIGO 
staging system provides an improved discriminatory ability for stage IB tumors reflecting 
the tumor size classification, however, stage III, which includes nodal metastasis, results 
in an extremely heterogeneous and highly variable survival rate [10,11]. To date, supporting 
evidence for the suitability of the FIGO 2018 classification system for cervical cancer is 
solely related to tumor size, and there is insufficient evidence regarding nodal-specific 
classifications [11]. Additionally, the incidence and the survival impact of nodal metastasis 
may differ according to the histological subtypes of cervical cancer [12].

This study is aimed to examine the survival impact of nodal metastasis according to 
histological subtypes and assess the efficacy of the FIGO 2018 classification system regarding 
nodal-specific classifications for early-stage cervical cancer.
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Synopsis
•  For early-stage cervical cancer, the impact of nodal metastasis for survival outcome 

varied by histological subtypes.
•  The postoperative practice pattern in Japan has been shifted for chemotherapy and 

concurrent chemoradiotherapy.
• Survival benefit of postoperative therapies appears to differ by histological subtype.
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MATERIALS AND METHODS

1. Data source
This was a society-based, retrospective observational study utilizing the Gynecologic 
Tumor Registry database from the Japan Society of Obstetrics and Gynecology (JSOG). This 
nationwide project was conducted within the scope of the Japan Society of Gynecologic 
Oncology (JSGO), and the dataset was provided by the Gynecologic Tumor Committee of 
the JSOG; thus, it was a JSGO-JSOG joint-study. The JSOG database is an organ-based cancer 
registry for gynecologic malignancies that records comprehensive information regarding 
cancer types, tumor characteristics, treatment types, and survival outcomes. The registry 
is maintained by the Gynecologic Tumor Committee of JSOG and comprises 420 local 
and leading regional hospitals, encompassing approximately 60% of all new patients with 
gynecological malignancies in Japan [13]. This study was approved by the JSOG Clinical 
Research Committee (2018-36-67) and the hosting institution, Tokai University School 
of Medicine (17R-100). Each participating institution reviewed the protocol and obtained 
approval as needed.

2. Eligibility criteria
Women with 2009 FIGO stage IB cervical cancer who, based on the major histology types 
(squamous cell carcinoma [SCC], adenocarcinoma, and adenosquamous cell carcinoma), 
underwent primary hysterectomy with nodal evaluation from 2004 to2015 were eligible for this 
analysis. Specifically, cases meeting the criteria for the 2009 FIGO stage IB1, with pathological 
stages T0-2, N0-2, and M0 [14], were examined. The exclusion criteria included other 
subgroups of stage IB2 disease, stages II-IV, unknown stages, cervical cancer other than the 
above three types, unknown histology, non-surgical management, and unknown nodal status.

3. Clinical information
Patient demographics, tumor characteristics, and treatment types were obtained from 
the database. The patient demographic data collected included age (<40, 40–49, 50–59, 
≥60), year (2004–2015), and registry area (North, East, Central, West, and South). The 
tumor characteristics included histology type (SCC, non-SCC), pathological cancer stage, 
and pathological nodal metastasis (no metastasis [N0], pelvic nodal metastasis [N1], and 
para-aortic metastasis [N2]). The treatment types included postoperative adjuvant therapy 
(concurrent chemoradiotherapy [CCRT], chemotherapy only, and radiotherapy [RT] only). 
The survival outcomes included follow-up time, vital status, and cause of death.

4. Study definition
The clinical demographics were classified based on a previous study [15] and Statistics Bureau, 
Ministry of Internal Affairs and Communications [16]. Cause-specific survival (CSS) was 
defined as the time interval between the cervical cancer diagnosis and the patient’s death 
from cervical cancer. Cases without a survival event or those that were lost to follow-up were 
censored at the last visit with known vital status. According to the 2018 FIGO staging system, 
stage IIIC1 disease (N1) was defined as the involvement of pelvic lymph node metastasis 
only, irrespective of tumor size and extent, and stage IIIC2 disease (N2) was defined as the 
presence of para-aortic lymph node metastasis [9]. The definitions of the T, N and M categories 
corresponded to the TNM stages and were based on the pathology of diagnosis [14].
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5. Study aim
The primary objective of this study was to examine the incidence and prognostic impact of nodal 
metastasis for apparent stage IB1 cervical cancer, stratified by histology subtypes. The secondary 
objective was to assess the efficacy and trend of postoperative treatments for nodal metastasis.

6. Statistical analysis
The normality of the continuous variables was assessed using the Kolmogorov–Smirnov 
test, and the data are expressed as the mean and standard deviation or the median and 
interquartile range, as appropriate. In univariable analysis, the statistical differences 
were assessed using the Student’s t test, one-way ANOVA test, Mann-Whitney U test, or 
Kruskal-Wallis H test, as appropriate. For the categorical or ordinal variables, the statistical 
differences were assessed using the χ2 test. The Kaplan-Meier method was used to construct 
survival curves, and the differences between the curves were assessed using the log-rank test. 
Using multivariable models, the association between nodal metastasis and CSS was assessed 
for each histology type by adjusting for age, year, registry area, pathological cancer stage, and 
postoperative adjuvant therapy. A Cox proportional hazard regression model was used for 
the analysis, and the magnitude of the statistical significance is expressed with a hazard ratio 
(HR) and 95% confidence interval (CI).

Propensity score matching was used to corroborate the background differences between the 
SCC and non-SCC groups [17]. The propensity score was determined using a multivariable 
logistic regression model. The propensity score model included age, registry area, year 
of disease diagnosis, pathological stage (tumor, nodal, and metastasis status), and 
postoperative treatment. An automated algorithm was used for 1-to-1 propensity score 
matching, and the optimal caliper width for estimating the differences was equal to 0.2 of 
the standard deviation of the logit of the propensity score [18]. In the matched model, the 
standardized difference was assessed to evaluate the effect size between the two groups. 
p-value ≤0.05 was considered to indicate a good balance between the groups.

The effect of postoperative adjuvant treatment on survival and the postoperative treatment 
trends were assessed for the nodal metastasis. This analysis was based on the rationale that 
high-risk patients exhibiting nodal metastasis are recommended to receive postoperative 
CCRT, as per the current guidelines [19,20], while the actual benefits of the other 
postoperative adjuvant treatments remain understudied for women with nodal metastasis. 
Additionally, temporal trends, analyzed using linear segmented regression, were assessed 
using The Joinpoint Regression Program (version 4.7.0.0), which was provided by the 
National Cancer Institute (Bethesda, MD, USA) [21]. A log transformation was subsequently 
performed to determine the annual percent change (APC) in the slope with a 95% CI.

All the statistical analyses were based on a two-sided hypothesis, and a p value <0.05 was 
considered statistically significant. The Statistical Package for Social Sciences (SPSS; 
version 26.0, Armonk, NY, USA) was used for all the analyses. The STROBE guidelines were 
consulted to display the results of the observational cohort study [22].
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RESULTS

1. Patient demographics
Among the 73,647 cases of cervical malignancy in the database (Fig. 1), there were 71,534 
cases of the three major cervical cancer histological subtypes. Of those, 16,539 women 
with stage IB1 disease who had primary surgical treatments with nodal evaluation met 
the inclusion criteria for this study. The most common histology type was SCC (n=10,315, 
62.4%), followed by adenocarcinoma (n=5,089, 30.8%), and the adenosquamous (n=1,135, 
6.8%) subtype.

The patient demographics according to histology type are shown in Table 1. Women with 
SCC histologies were of an age similar to those with non-SCC histologies (median 46.8 versus 
47.2, respectively; p=0.08). The cohort majorly comprised women who had been diagnosed 
recently (2012–2015). Women with SCC histologies were registered more frequently in the 
Western (29.1% vs. 27.9%) and Southern (14.1% vs. 12.7%) regions of Japan, had higher 
rate of up-stage pathological tumor classification (pT1b2 and T2: 12.7% vs. 9.7%), nodal 
metastasis (10.7% vs. 8.4%) rates, and postoperative CCRT use (12.3% vs. 9.0%) than those 
with non-SCC histologies (all, p<0.001). Among women with nodal metastasis, the rates of 
pelvic nodal metastasis were higher with SCC tumors than with non-SCC tumors (9.7% vs. 
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Cervical malignancy diagnosed
at JSOG registry (2004–2015)

n = 73,647

CxCA
n = 71,534

Propensity score matching

CxCA, SCC
n = 10,315 (62.4%)

CxCA, non-SCC
n = 6,224 (37.6%)

CxCA
FIGO2009 IB1, SCC, AC, AS histology

Underwent primary surgery with nodal evaluation
n = 16,539

Other histological types
Unknown histology

n = 2,034
n = 79

FIGO stage 2009 without IB1
W/O surgical Tx
W/O nodal evaluation or unknown status

n = 50,293
n = 2,198
n = 2,504

CxCA, SCC
n = 6,165 (50.0%)

CxCA, non-SCC
n = 6,165 (50.0%)

Fig. 1. Case selection criteria. 
AC, adenocarcinoma; AS, adenosquamous cell carcinoma; CxCA, cervical cancer; JSOG, Japan Society of 
Obstetrics and Gynecology; SCC, squamous cell carcinoma; Tx, treatment.
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7.4%, p<0.001), while the rates of para-aortic nodal metastasis were similar between SCC 
and non-SCC tumors (1.0% vs. 0.9%), Women with non-SCC histologies had a higher rate of 
postoperative chemotherapy than those with SCC histologies (19.0% vs. 13.7%, respectively; 
p<0.001).

In the entire cohort, there were 1,631 (9.9%; 95% CI, 9.4–10.3) cases of nodal metastasis, and 
the incidence of pelvic nodal metastasis increased as the pathological tumor stage progressed 

https://doi.org/10.3802/jgo.2022.33.e26
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Table 1. Patient demographics and clinical characteristics of the FIGO2009 IB1 cervical cancer (n=16,539)
Characteristics Before PS matching After PS matching

SCC Non-SCC p-value SCC Non-SCC p-value
n=10,315 (62.4) n=6,224 (37.6) n=6,165 (50.0) n=6,165 (50.0)

Age (yr) 46.8±12.7 47.2±12.1 0.081 47.0±12.4 47.1±12.1 0.684
≥70 478 (4.6) 299 (4.8) 304 (4.9) 297 (4.8)
60–69 1,549 (15.0) 855 (13.7) 846 (13.7) 851 (13.8)
50–59 1,894 (18.4) 1,164 (18.7) 1,128 (18.3) 1,151 (18.7)
40–49 2,824 (27.8) 1,976 (31.7) 1,998 (32.4) 1,937 (31.4)
<40 3,468 (34.2) 1,930 (31.0) 1,889 (30.6) 1,929 (31.3)

Registry area 0.001 0.718
North 762 (7.4) 418 (6.7) 401 (6.5) 417 (6.8)
East 3,525 (34.2) 2,326 (37.4) 2,341 (38.0) 2,290 (37.1)
Central 1,580 (15.3) 952 (15.3) 896 (14.5) 940 (15.2)
West 2,998 (29.1) 1,739 (27.9) 1,751 (28.4) 1,732 (28.1)
South 1,450 (14.1) 789 (12.7) 776 (12.6) 786 (12.7)

Year at diagnosis 0.286 0.597
2004 608 (5.9) 345 (5.5) 359 (5.8) 341 (5.5)
2005 613 (5.9) 355 (5.7) 339 (5.5) 350 (5.7)
2006 592 (5.7) 377 (6.1) 349 (5.7) 376 (6.1)
2007 713 (6.9) 409 (6.6) 420 (6.8) 406 (6.6)
2008 738 (7.2) 454 (7.3) 425 (6.9) 452 (7.3)
2009 853 (8.3) 462 (7.4) 516 (8.4) 459 (7.4)
2010 902 (8.7) 553 (8.9) 521 (8.5) 551 (8.9)
2011 980 (9.5) 557 (8.9) 571 (9.3) 555 (9.0)
2012 1,048 (10.2) 658 (10.6) 640 (10.4) 649 (10.5)
2013 1,112 (10.8) 661 (10.6) 683 (11.1) 652 (10.6)
2014 1,097 (10.6) 686 (11.0) 687 (11.1) 677 (11.0)
2015 1,059 (10.3) 707 (11.4) 655 (10.6) 697 (11.3)

pT <0.001 0.997
T1a 280 (2.7) 189 (3.0) 179 (2.9) 189 (3.1)
T1b1 7,296 (70.7) 4,599 (73.9) 4,550 (73.8) 4,545 (73.7)
T1b2 396 (3.8) 195 (3.1) 193 (3.1) 195 (3.2)
T1NOS 1,415 (13.7) 830 (13.3) 836 (13.6) 827 (13.4)
T2a 366 (3.5) 155 (2.5) 152 (2.5) 154 (2.5)
T2b 562 (5.4) 256 (4.1) 255 (4.1) 255 (4.1)

pN <0.001 0.956
N0 9,205 (89.2) 5,703 (91.6) 5,640 (91.5) 5,646 (91.6)
N1 (FIGO 2018 IIIC1) 1,005 (9.7) 463 (7.4) 465 (7.5) 462 (7.5)
N2 (FIGO 2018 IIIC2) 105 (1.0) 58 (0.9) 60 (1.0) 57 (0.9)

Histology n.a n.a
SCC 10,315 (100) 0 6,165 (100) 0
Adenocarcinoma 0 5,089 (81.8) 0 5,042 (81.8)
Adenosquamous 0 1,135 (18.2) 0 1,125 (18.2)

Adjuvant Tx <0.001 0.744
No adjuvant Tx 6,444 (62.5) 4,137 (66.5) 4,179 (67.8) 4,137 (67.1)
CCRT 1,270 (12.3) 561 (9.0) 545 (8.8) 561 (9.1)
RT only 1,192 (11.6) 346 (5.6) 356 (5.8) 345 (5.6)
Chemo only 1,409 (13.7) 1,180 (19.0) 1,085 (17.6) 1,122 (18.2)

Data are presented as mean ± SD or number (%). The χ2 test was used to analyzed p-values. The significant p-values are emboldened.
Chemo, chemotherapy; CCRT, concurrent chemoradiotherapy; FIGO, International Federation of Gynecology and Obstetrics; NOS, not otherwise specified; pN, 
pathological nodal metastasis; pT, pathological T stage; RT, radiation therapy; SCC, squamous cell carcinoma.
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(Fig. S1). Compared to those with non-SCC histology, women with SCC histology with a 
pathological stage of T1b1 had a high rate of pelvic nodal metastasis (8.5% vs. 5.7%, both 
p<0.001). Conversely, women with an SCC histology exhibiting a pathologically up-staged 
tumor (pT1b2, T2a, and T2b) had a lower rate of pelvic nodal metastasis (pT1b2, 16.7% vs. 
17.9%; T2a, 19.1% vs. 20.0%; and T2b, 25.8% vs. 29.7%, all p<0.05). The proportion of para-
aortic nodal metastasis cases was similar between the SCC and non-SCC histologies for all 
the pathological tumor stages (all, p>0.05).

2. Histological type-specific survival
Survival analyses were conducted for the entire cohort. The median follow-up time was 5.2 
(interquartile range, 3.8–5.7) years, and there were 671 deaths from ovarian cancer during 
the follow-up period. On univariable analysis, nodal metastasis was significantly associated 
with decreased CSS for women with SCC tumor (5-year CSS rates: without metastasis, pelvic 
metastasis, and para-aortic metastasis: 96.3%, 90.6%, and 73.2%, respectively, p<0.001; 
Fig. 2A); and these for non-SCC tumor types were (95.0%, 75.4%, and 62.4%, respectively, 
p<0.001; Fig. 2B). Similarly, after propensity score matching (Fig. S2), the negative impact 
of CSS for women with nodal metastasis was observed for both SCC and non-SCC types (all, 
p<0.001).

On multivariable analysis (Table 2), pathological nodal metastasis (pN1-2), and parametrial 
involvement (pT2) were independent risk factors for CSS across the histological subtypes 
(both SCC and non-SCC; all, p<0.001). The impact of nodal metastasis was greater for non-
SCC tumors (adjusted-HR, 3.11; 95% CI, 2.40–4.02) than for SCC tumors (adjusted-HR, 
2.20; 95% CI, 1.70–2.84). Similar results were observed using the propensity score matched 
model (Fig. S3). The impact of CSS for women with nodal metastasis was greater for non-
SCC histology type than for SCC histology type (pelvic metastasis: 5-year rates 75.4% vs. 
90.3%; HR, 2.55; 95% CI, 1.71–3.81; p<0.001); however, it was not significant for para-aortic 
metastasis cases (62.4% vs. 76.3%; HR, 1.74; 95% CI, 0.82–3.68; p=0.14).
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3. Patient demographics with postoperative therapies
In the entire cohort, there were 5,958 (36.0%; 95% CI, 35.3–36.8) cases of postoperative 
adjuvant therapy (Table S1). Compared to those who received CCRT/RT, women who 
underwent postoperative chemotherapy were younger (median 47.0 vs. 48.0/50.3 years) and 
were more frequently registered in the Eastern regions of Japan (37.5% vs. 28.7/32.9%) (all, 
p<0.001). There was a significant increase in chemotherapy use during the study period 
(p<0.001). Women with postoperative chemotherapy had a tumor with less parametrial 
involvement (T2, 14.1% vs. 25.8%), less nodal metastasis (N1-2, 18.9% vs. 32.4%), and non-
SCC histology (56.5% vs. 36.4%) than those who received CCRT (all, p<0.001).

Among women with nodal metastases who underwent postoperative treatment (n=1,313, 
Table S2), 823 (62.7%; 95% CI, 60.1–65.7) received CCRT/RT, and 490 received chemotherapy 
(37.3%). Women with SCC tumor exhibited a higher rate of postoperative CCRT/RT use than 
those with non-SCC tumor (68.4% vs. 50.1%, p<0.001). Conversely, women with non-SCC 
tumor exhibited a higher rate of postoperative chemotherapy use than those with SCC tumor 
(49.9% vs. 31.6%, p<0.001). In addition, there was a significant increase in chemotherapy 
use (from 18.6% to 42.3%) among women with nodal metastasis during the study period 
(APC, 3.06; 95% CI, 1.45–6.06; p=0.041), whereas the utilization of CCRT remained stable 
(median, 43.6%; APC, 2.01; 95% CI, 0.45–4.74; p=0.10, Fig. 3).
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Table 2. Multivariate analysis of cause-specific survival by histological subtypes (n=16,539)
Characteristics Type of carcinoma

SCC (n=10,315) Non-SCC (n=6,143)
Survival rate Multivariable Survival rate Multivariable

No. 5-yr (%) HR (95% CI) p-value No. 5-yr (%) HR (95% CI) p-value
Age (yr)

≥60 1,864 95.5 1 1,069 88.6 1
50–59 1,737 95.3 0.91 (0.65–1.27) 0.567 1,081 92.3 0.64 (0.47–0.87) 0.005
40–49 2,612 95.7 1.00 (0.74–1.37) 0.979 1,837 95.5 0.46 (0.34–0.63) <0.001
<40 3,319 95.5 1.09 (0.81–1.47) 0.563 1,804 94.6 0.57 (0.43–0.78) <0.001

Registry area
North 695 96.4 0.83 (0.52–1.33) 0.434 390 92.2 1.63 (1.06–2.50) 0.025
East 3,196 95.4 1 2,144 94.3 1
Central 1,472 95.4 0.94 (0.68–1.29) 0.692 884 93.9 0.86 (0.60–1.23) 0.399
West 2,806 95.7 0.87 (0.66–1.13) 0.294 1,633 93.0 1.16 (0.88–1.54) 0.298
South 1,363 95.1 1.13 (0.82–1.55) 0.448 740 91.4 1.23 (0.88–1.74) 0.231

Year at diagnosis 10,315 0.94 (0.91–0.97) <0.001 6,143 0.94 (0.91–0.98) <0.001
pT

T1a 266 99.2 0.34 (0.09–1.38) 0.132 183 95.0 0.43 (0.11–1.78) 0.249
T1b1 6,790 96.2 1 4,290 98.8 1
T1b2 369 94.2 1.29 (0.81–2.05) 0.284 181 91.0 1.32 (0.77–2.26) 0.315
T1NOS 1,237 94.9 1.33 (0.97–1.83) 0.076 381 94.8 1.32 (0.92–1.90) 0.129
T2 870 90.2 1.66 (1.25–2.21) <0.001 756 71.8 2.76 (2.09–3.65) <0.001

pN
N0 4,163 96.3 1 5,320 95.0 1
N1-2 726 88.9 2.20 (1.70–2.84) <0.001 471 74.1 3.11 (2.40–4.02) <0.001

Postoperative Tx
No adjuvant Tx 5,946 97.5 1 3,867 97.2 1
CCRT 1,152 89.3 3.06 (2.27–4.12) <0.001 520 78.8 4.54 (3.27–6.30) <0.001
RT only 1,114 93.4 2.09 (1.52–2.88) <0.001 332 87.6 2.86 (1.92–4.28) <0.001
Chemo only 1,320 93.8 2.10 (1.53–2.84) <0.001 1,072 88.6 2.58 (1.89–3.52) <0.001

A Cox proportional hazard regression model for multivariable analysis adjusted for collected covariates. Significant p-values are emboldened.
5-yr, 5-year proportion; CCRT, concurrent chemoradiotherapy; Chemo, chemotherapy; CI, confidence interval; HR, hazard ratio; NOS, not otherwise specified; 
pN, pathological nodal metastasis; pT, pathological T stage; RT, radiation therapy; SCC, squamous cell carcinoma.
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4. CSS for nodal metastasis and postoperative therapies
On multivariable analysis for CSS (Table 3), the survival of postoperative adjuvant therapy 
for women who had SCC tumor with nodal metastasis was similar between CCRT/RT and 
chemotherapy (5-year rates: 89.2% vs. 86.1%; p=0.42). In contrast, women who had non-SCC 
tumor with nodal metastasis and received postoperative chemotherapy had an improved CSS 
compared to those who received CCRT/RT (chemotherapy vs. CCRT/RT, 74.1% vs. 67.7%; 
adjusted-HR, 0.65; 95% CI, 0.43–0.99; p=0.043).

DISCUSSION

The main findings of the study were that nodal metastasis contributes to the risk of CSS for 
early-stage cervical cancer; however, the prognostic impact of nodal metastasis varies across 
histology types. SCC histology was more likely to progress through the pathological stage 
and develop nodal metastasis, whereas non-SCC with nodal metastasis exhibited a greater 
impact on cervical cancer death than SCC tumors. Additionally, the survival benefits from 
postoperative adjuvant therapies following nodal metastasis seem to vary across the histology 
types. Recently, postoperative chemotherapy use for high-risk women who have cervical 
cancer with nodal metastasis has been increasing in Japan.

Presently, radical hysterectomy is performed as the primary treatment for women with 
early-stage cervical cancer at more than 80% of the cancer centers in Japan [23]. Women 
with nodal metastasis, recognized to be at high-risk for recurrence, are recommended to 
undergo postoperative CCRT, according to the JSOG and NCCN guidelines [19,20]. However, 
in our study, approximately 40% of women with nodal metastases underwent postoperative 
chemotherapy. Moreover, all women with para-aortic nodal metastases underwent 
postoperative chemotherapy. The use of postoperative CCRT for high-risk patients has been 
established by randomized trials [5]; however, the role of postoperative chemotherapy for 
these patients lacks a consensus due to inconsistent results obtained in prior studies [24-27].
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Table 3. Multivariate analysis of cause-specific survival for nodal metastasis cases by histological subtypes (n=1,313)
Characteristics Type of carcinoma

SCC (n=902) Non-SCC (n=411)
Survival rate Multivariable Survival rate Multivariable

No. 5-yr (%) HR (95% CI) p-value No. 5-yr (%) HR (95% CI) p-value
Age (yr)

≥60 148 91.5 1 80 65.6 1
50–59 182 91.4 0.84 (0.37–1.91) 0.676 94 70.0 0.64 (0.35–1.18) 0.152
40–49 266 83.9 1.74 (0.87–3.46) 0.117 124 71.2 0.55 (0.30–1.00) 0.051
<40 306 85.5 1.78 (0.90–3.51) 0.676 113 69.8 0.76 (0.42–1.35) 0.441

Registry area
East 289 87.2 0.96 (0.62–1.49) 0.854 142 76.7 0.76 (0.47–1.23) 0.260
Other area 613 87.0 1 269 67.4 1

Year at diagnosis 902 0.92 (0.87–0.98) 0.011 411 0.99 (0.93–1.06) 0.855
pT

T1 670 88.6 1 298 76.2 1
T2 232 82.9 1.85 (1.20–2.89) 0.006 113 55.6 2.21 (1.44–3.40) <0.001

Postoperative Tx
CCRT/RT 617 86.1 1 206 67.7 1
Chemo only 285 89.2 0.83 (0.51–1.32) 0.420 205 74.1 0.65 (0.43–0.99) 0.043

A Cox proportional hazard regression model for multivariable analysis adjusted for collected covariates. Significant p-values are emboldened.
5-yr, 5-year proportion; CCRT, concurrent chemoradiotherapy; Chemo, chemotherapy; CI, confidence interval; HR, hazard ratio; NOS, not otherwise specified; 
pT, pathological T stage; RT, radiation therapy; SCC, squamous cell carcinoma.
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Postoperative CCRT can provide a survival benefit and localized control for high-risk patients. 
Additionally, cisplatin-based postoperative chemotherapy may be associated with a survival 
benefit via the reduction of distant metastases because chemotherapy is more effective 
when the tumor burden is low [24]. Data from the SWOG8797 trial showed that women who 
underwent postoperative CCRT for high-risk cervical cancer experienced an overall survival 
benefit (81%); however, the authors also reported a recurrence of distant metastases (10%) 
during the 4-year follow-up [5]. Therefore, in Japan treatment for women with early-stage 
cervical cancer majorly involves radical hysterectomies with systematic lymphadenectomy 
to achieve localized control [28], and if they had nodal metastasis, those procedures are 
followed by cisplatin-based postoperative chemotherapy to prevent distant metastasis [29].

Additionally, therapeutic resistance to RT for cervical adenocarcinoma is well-known [12]. 
Moreover, postoperative adjuvant chemotherapy was more utilized for women with non-SCC 
tumor in our study, and was associated with improved survival for high-risk patient with 
nodal metastasis. However, the effect of postoperative adjuvant chemotherapy on cancer 
survival seemed to differ according to histological subtypes, and further strategy regarding 
postoperative treatment according to histological subtypes is needed among high-risk cases 
with nodal metastasis in early-stage cervical cancer.

In our study, the use of postoperative RT decreased, the use of postoperative CCRT and 
chemotherapy increased, and most of the postoperative treatments were chemotherapy. These 
suggest that gynecologic oncologists in Japan tend to perform postoperative chemotherapy 
to avoid the radiation-specific-adverse events associated with CCRT. Because the majority of 
women in Japan are relatively small and have lower body mass indexes than women in Europe 
and the United States of America [30,31], acute and long-term side effects of postoperative 
CCRT, including gastrointestinal and genitourinary toxicities, can be severe for Japanese 
women [32]. Long-term patterns from case studies show that grade 3-4 complications were 
observed in 4%–17% of women with early-stage cervical cancer who underwent radical 
hysterectomies following adjuvant CCRT [5,33]. Conversely, in other published reports, the 
majority of the complications from postoperative chemotherapy were acute-term side effects, 
which were reported for 3%–11% of the women studied [27,32,34]. An understanding of the 
potential side effects of postoperative adjuvant treatments and efforts to prevent them are 
important for the patients’ quality of life and survival issues relating to post-treatments.

https://doi.org/10.3802/jgo.2022.33.e26
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Data from a previous Japanese multi-center phase II trial showed that women with stage IB-IIA 
cervical cancer with pelvic lymph node metastasis who underwent postoperative chemotherapy 
had a 5-year disease-free survival rate of 86.5%, suggesting that the postoperative management 
had a high efficacy and was feasible [25]. Currently, the Japanese Gynecologic Oncology Group 
(JGOG), is examining the efficacy of postoperative chemotherapy for early-stage cervical cancer 
(JGOG-1082) in a phase III randomized controlled trial [23] which will ultimately address the 
validity of postoperative chemotherapy for this disease.

The strengths of this study include the relatively large sample size that was analyzed. 
Additionally, the histology-specific analysis will provide useful information to clinicians, 
as even common tumor types display characteristic and outcome variability. The sensitivity 
analyses and propensity score matching also enrich the robustness of this study.

There are also several limitations to this study. First, as it is inherent to retrospective studies, 
there were unmeasured biases that potentially confounded the analysis. For instance, 
information regarding the type of hysterectomy (class II, III, and IV) [35] and mode of 
surgery (minimally invasive versus laparotomy), surgeon type and experience (gynecologic 
oncologist versus gynecologist), CCRT or chemotherapy details (regimen, number of cycles, 
and dose), patients’ comorbidity, and tumor characteristics (tumor size, deep stromal 
invasion, and parametrium invasion), were unavailable. Similarly, the decision-making 
process to determine the requirement of performing para-aortic lymphadenectomy and 
administrating postoperative CCRT or chemotherapy was lacking. Thus, it is unknown if 
the choice of postoperative chemotherapy was due to the patient’s intention or based on the 
gynecologic oncologist’s discretion. The lack of this information hindered us from analyzing 
the chemotherapy type-specific benefits to the patients. Additionally, information regarding 
disease recurrence was unavailable.

The study results have several clinical utilities; however, awareness of high-risk nodal 
metastasis groups, particularly non-SCC tumor with increasing pathological stages, may 
be useful in the perioperative treatment planning phase. If preoperative imaging and 
intraoperative findings suggest the presence of a parametrium invasion and/or a large tumor 
that is visible to the naked eye, surgeons should be aware of the statistics regarding the 
substantially high likelihood of nodal metastasis. Intraoperatively, if surgeons intend to 
perform nodal evaluations for high-risk groups, an appropriate systemic nodal evaluation, 
rather than nodal mapping, will be necessary to evaluate nodal metastases more accurately 
[36]. To date, there are pros and cons regarding the potential survival benefits of systematic 
nodal resection for early-stage cervical cancer [8,37,38]; however, new FIGO staging systems 
demand nodal evaluation, including pelvic and para-aortic nodes. Nevertheless, further study 
is warranted to gain a better clinical understanding of the diagnostic and therapeutic benefits 
of lymphadenectomies.

In conclusion, the results of our study, in which we examined more than 16,000 women 
with early-stage cervical cancer, shows that non-SCC histology with nodal metastasis has a 
negative impact on disease survival compared to an SCC histology. Furthermore, our study 
demonstrates that non-SCC histologies, including adenocarcinoma and adenosquamous 
histologies, confer a poor survival rate compared to SCC histologies, regardless of nodal 
status. These results are similar to those previously reported [38]. Moreover, our results 
indicate that the prognostic significance of nodal metastases and efficacy of postoperative 
therapies vary according to histology type. This suggests that novel therapeutic strategies 

https://doi.org/10.3802/jgo.2022.33.e26

Impact of histology and nodal status on survival



12/15https://ejgo.org

are warranted for women with cervical cancer exhibiting this dismal histology with nodal 
metastasis. Through our nodal evaluations and examination of histology types, the study 
results provide more meaningful information regarding the significance of nodal metastasis 
and the validity of the FIGO2018 classification for early-stage cervical cancer.
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