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Abstract
Objective  To compare the 5-year oncological outcomes of different adjuvant treatment modalities in patients with 
FIGO 2018 stage IA-IIA cervical adenocarcinoma who underwent open radical hysterectomy and one intermediate-
risk pathological factor.

Methods  Based on the Four C database (between 2004 and 2018,n=63,926), patients with FIGO 2018 stage IA-IIA 
cervical adenocarcinoma and only one intermediate-risk pathological factor underwent open extensive hysterectomy. 
All patients were divided into three groups, namely, the simple surgery group (radical hysterectomy, RH), 
postoperative adjuvant chemotherapy group (radical hysterectomy and chemotherapy, RH + CT), and postoperative 
adjuvant chemoradiotherapy group (radical hysterectomy and radiotherapy/concurrent chemoradiotherapy, RH + RT/
CCRT). The 5-year OS and DFS rates were compared among the three groups.

Results  Of the 219 cervical adenocarcinoma patients with only one intermediate-risk pathological factor, 50 patients 
had RH; 54 patients had RH + CT; and 115 patients had RH + RT/CCRT. There were no significant differences in 5-year 
OS and 5-year DFS rates among the three groups (RH vs. RH + CT: 92.7% vs. 90.3%, P = 0.749; 88.5% vs. 85.1%, P = 0.680, 
RH vs. RH + RT/CCRT: 90.7% vs. 82.3%, P = 0.484; 84.4% vs. 90.1%, P = 0.494, RH + CT vs. RH + RT/CCRT: 89.9% vs. 90.6%, 
P = 0.815; 90.5% vs. 90.8%, P = 0.905).

Conclusion  Postoperative adjuvant chemotherapy or chemoradiotherapy did not significantly improve the 
outcomes of FIGO 2018 IA-IIA cervical adenocarcinoma patients with only one intermediate risk factor.
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Introduction
Cervical adenocarcinoma (AC) is a major pathological 
subtype of cervical cancer, second only to squamous cell 
carcinoma (SCC). In recent years, its incidence has been 
steadily increasing, accounting for approximately 10–25% 
[1]. According to the 2025 National Comprehensive Can-
cer Network (NCCN) guidelines, the recommended 
postoperative adjuvant therapy for AC is consistent with 
SCC. For early-stage AC patients, adjuvant therapy is rec-
ommended if one high-risk pathological factor or two or 
more intermediate-risk pathological factors are present 
postoperatively. This treatment involves postoperative 
pelvic external beam radiation therapy, with or without 
concurrent platinum-based chemotherapy [2].

However, current clinical practice faces two significant 
challenges. First, most research has primarily focused 
on patients with two or more intermediate-risk fac-
tors, leaving the optimal management strategy for those 
with a single intermediate-risk factor unclear. More-
over, regional guidelines offer conflicting recommenda-
tions. For instance, the European Society for Medical 
Oncology (ESMO) suggests that patients with a single 
intermediate-risk factor do not require postoperative 
adjuvant treatment. In contrast [3], the Japanese Soci-
ety of Gynecologic Oncology (JSGO) guidelines recom-
mend adjuvant treatment for any patient with at least 
one intermediate-risk factor [4], while the International 
Federation of Gynecology and Obstetrics (FIGO) advises 
radiotherapy for patients with any two intermediate-risk 
factors [5]. Second, AC and SCC exhibit distinct biologi-
cal behaviors [6, 7]. The overall survival rate for AC at 
each stage is 10–20% lower than that for SCC [8, 9], likely 
due to AC’s higher risk of lymph node metastasis [10]. 
Notably, some guidelines classify AC itself as an indepen-
dent intermediate-risk factor, which may alter the deci-
sion threshold for adjuvant therapy when combined with 
other intermediate-risk indicators. However, existing 
studies often mix different pathological types, overlook-
ing the unique characteristics of adenocarcinoma. Some 
scholars have demonstrated that AC is less sensitive to 
radiotherapy alone compared to SCC [11, 12], though 
other studies suggest that postoperative radiotherapy can 
improve prognosis. As a result, there is no consensus on 
whether AC patients with a single intermediate-risk fac-
tor require adjuvant therapy [13, 14].

To address these issues, this study analyzed cervi-
cal adenocarcinoma cases (FIGO 2018 stages IA-IIA) 
from 47 hospitals in mainland China. By comparing 
5-year survival outcomes of radical hysterectomy (RH), 
RH with chemotherapy (CT), and RH with radiother-
apy or chemoradiotherapy (RT/CCRT), it aims to fill 

the evidence gap in postoperative treatment and pro-
vide more precise, evidence-based strategies to improve 
patient outcomes.

Materials and methods
Data collection
The Four C Database is a multicenter retrospective 
cohort study, launched on March 8, 2015, approved by 
the Ethics Committee of Southern Hospital of South-
ern Medical University, ethics number NEEC-2017-135, 
clinical trial registration number CHiCTR1800017778 
(Inter-national Clinical Trials Registry Platform Search 
Port, ​h​t​t​p​​:​/​/​​a​p​p​s​​.​w​​h​o​.​​i​n​t​​/​t​r​i​​a​l​​s​e​a​r​c​h​/). Case data ​c​o​l​l​e​c​t​
i​o​n methods refer to the published articles of our team 
[15, 16].

The patient and public involvement section
We did not involve patients or the public in our work.

Inclusion criteria and exclusion criteria
Inclusion Criteria were as follows: age ≥ 18 years old, cer-
vical adenocarcinoma, FIGO 2018 stage IA1 (LVSI+)-
IIA2 stage, no preoperative adjuvant therapy, abdominal 
surgery, QM-B or QM-C hysterectomy and pelvic lymph-
adenectomy with or without para-aortic lymphadenec-
tomy/biopsy, the postoperative pathological report was 
complete and the lymph node status was negative, high-
risk factors such as parametrial metastasis and vaginal 
metastasis are negative, and there is only one intermedi-
ate-risk factor (LVSI(+),deep stromal invasion or tumor 
size > 4  cm). Exclusion criteria were as follows: did not 
meet the inclusion criteria; pregnancy with cervical can-
cer, cervical stump cancer, or combined with other malig-
nant tumors.

Three groups of patients were included in the study: RH 
group: no adjuvant therapy after surgery; RH + CT group: 
only adjuvant chemotherapy (≥ 2 courses), no other adju-
vant therapy; RH + RT/CCRT: Only adjuvant radiother-
apy/chemoradiotherapy, no other adjuvant therapy.

Propensity score matching
In order to reduce the influence of baseline differences, 
after the real-world study, the variable factors of age, 
uterine type, and FIGO stage were included into the 
logistic regression model for 1:1 propensity score match-
ing [17]. Caliper matching was used, and the caliper value 
was 0.05.

Statistical analysis
Statistical analysis was performed using SPSS software 
(version 23.0, USA). Continuous variables were expressed 
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as mean ± standard deviation, and independent samples 
t-test was used for comparison between groups; categori-
cal variables was expressed as percentage (%), and chi-
square test or Fisher’s exact test was used for comparison 
of rates between groups. The median follow-up times 
were expressed by the reverse Kaplan-Meier method; 
survival analysis was performed by Kaplan-Meier 
method; the hazard ratio (HR) and 95% CI were calcu-
lated by multivariate Cox regression model to identify 
independent influencing factors. P < 0.05 was considered 
statistically significant.

Results
Study population
Among the 63,926 patients from 47 hospitals were in the 
dataset, adenocarcinoma (n=642,8.3%), squamous cell 
carcinoma (n=6943 cases,89.5%) and adeno-squamous 
cell carcinoma (n=162,2.2%) were preliminarily screened. 
Further screening revealed that 219 of the 642 adenocar-
cinoma patients had only one medium risk factor (includ-
ing 177 with positive cervical invasion, 12 with positive 

LVSI, and 30 with tumor diameter > 4 cm). According to 
the postoperative treatment, the patients were divided 
into three groups:50 cases in the RH group, 54 cases in 
the RH + CT group, and 115 cases in the RH + RT/CCRT 
group (Fig. 1).

Comparison of oncological outcomes between the RH and 
RH + CT groups
Baseline analysis between the RH group (n=50) and the 
RH + CT group (n=54)showed that there was no signifi-
cant difference in age, FIGO stage, and type of surgery 
(P > 0.05). Propensity score matching (PSM) (1:1) was not 
performed because all baseline characteristics were bal-
anced (Table 1).

The median follow-up times were 52 months (RH vs. 
RH + CT: 55months vs. 49 months). There was no sig-
nificant difference in 5-year OS and 5-year DFS between 
the two groups (92.7% VS. 90.3%, P = 0.749, Figs. 2A and 
88.5% VS. 85.1%, P = 0.680, Fig. 2B).

Fig. 1  Flow diagram of recruitment and exclusions
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Comparison of oncological outcomes between the RH and 
RH + RT/CCRT groups
The median follow-up times were 52 months (RH vs. 
RH + RT/CCRT: 55 months vs. 50 months). There was a 
significant difference between the RH group (n=50) and 
the RH + RT/CCRT group (n=115) in terms of FIGO 
stage and type of surgery, and these differences were bal-
anced after 1:1 PSM (Table 1). The Kaplan-Meier curves 
showed that there was no significant difference in the 
5-year OS and 5-year DFS(92.7% VS. 88.9%, P = 0.592, 
Figs. 2C and 88.5% VS. 82.1%, P = 0.570, Fig. 2D)。.

After 1:1 matching, 40 patients were in the RH group, 
40 patients were in the RH + RT/CCRT group, and there 
was no significant difference in 5-year OS (90.7% VS. 
82.3%, P = 0.484, Fig. 2E) or 5-year DFS (84.4% VS. 90.1%, 
P = 0.494, Fig. 2F) between the two groups.

Comparison of oncological outcomes between the RH + CT 
and RH + RT/CCRT groups
The median follow-up times were 50 months (RH + CT 
vs. RH + RT/CCRT: 49 months vs. 50 months). There 
was no significant difference in the 5-year OS and 5-year 
DFS(90.3% VS 88.9%,P = 0.857, Figs.  2G and 85.1% VS 
82.1%, P = 0.903, Fig. 2H).

Next, 1:1 PSM was used to reduce age bias. After 
matching, 51 patients were included in the RH + CT 
group and 44 patients in the RH + RT/CCRT group, 
and the clinicopathologic variables were well balanced 
between the two groups (Table 1). There was no signifi-
cant difference in 5-year OS (89.9% VS 90.6%, P = 0.815, 
Fig.  2I) or DFS rate (90.5% VS 90.8%, P = 0.905, Fig.  2J) 
between the two groups.

Multivariate analysis between three groups
In the Cox multivariate analysis, postoperative adjuvant 
chemoradiotherapy or radiotherapy /concurrent chemo-
radiotherapy was not associated with 5-year OS and 
5-year DFS in both the unadjusted and adjusted analyses 
(P>0.05) (Table 2).

Discussion
The study retrospectively analyzed the clinical data of 
219 patients with FIGO 2018 IA-IIA cervical adenocar-
cinoma from 2004 to 2018. In a real-world study, the 
three groups of RH, RH + CT, and RH + RT/CCRT were 
compared. We found that there was no difference in 
the 5-year OS and 5-year DFS rates between the three 
groups, and Cox multivariate analysis showed that the 
postoperative adjuvant chemoradiotherapy or radio-
therapy/concurrent chemoradiotherapy was not associ-
ated with 5-year oncological outcomes. Therefore, this 
study revealed that postoperative adjuvant chemotherapy 
or chemoradiotherapy did not significantly improve the 
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Fig. 2  Before and after PSM, the Kaplan-Meier survival curves of the three groups
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outcome of FIGO 2018 IA-IIA cervical adenocarcinoma 
patients with only one intermediate risk factor.

The NCCN guidelines recommended that the postop-
erative adjuvant treatment plan for cervical adenocar-
cinoma is the same as that for cervical squamous cell 
carcinoma [2]. If there is one high-risk pathological fac-
tor or two or more intermediate-risk pathological factors 
after surgical treatment of early cervical adenocarcinoma, 
the supplemental treatment of the pelvic cavity should be 
performed after surgery, such as external beam ± plat-
inum-containing concurrent chemotherapy (evidence 
level 2B for concurrent chemotherapy). However, there is 
no recommendation for postoperative adjuvant therapy 
for only one intermediate-risk pathological factor.

Adenocarcinoma itself may be an intermediate-risk 
factor; when adenocarcinoma is combined with any other 
intermediate-risk factors, it will affect the decisions of 
adjuvant therapy. However, the guidelines do not men-
tion whether postoperative adjuvant therapy should be 
administered to patients with cervical adenocarcinoma 
with only one intermediate-risk pathological factor, and 
no relevant studies have been reported in the literature. 
Therefore, it is necessary to discuss the treatment mea-
sures for these cases.

Radical hysterectomy is the first choice for the treat-
ment of early cervical adenocarcinoma; the curative 
effect of surgery for locally advanced adenocarcinoma 
is also better than that of radiotherapy alone [18].In our 
study, in cervical adenocarcinoma patients with only 
one intermediate-risk factor, the effect of surgery alone 
was comparable to that of postoperative adjuvant che-
motherapy. Zhou’s study [19] also confirmed that for 
cervical adenocarcinoma, regardless of tumor diameter, 
there was no significant difference in survival between 
patients who received RH + RT and those who received 
RH alone. Surgery is the best treatment for local early-
stage cervical adenocarcinoma. However, the study 
did not further analyze the patients with postopera-
tive pathologically suggested intermediate risk factors. 
The selection of appropriate adjuvant therapy according 
to postoperative risk factors is very important for the 
prognosis of patients. Nasioudis [20] selected 765 cases 
of FIGO 2018 stage IB cervical cancer with one or more 
intermediate risk factors, including 186 cases (24.3%) of 
adenocarcinoma, and found that postoperative adjuvant 
radiotherapy or chemoradiotherapy did not improve 
the outcome did not significantly improve the outcome 
(4-year OS:87.1% vs. 88.4%, P = 0.44). Moreover, the 
research found that for patients who received adjuvant 
radiotherapy, there was no difference between those who 
received concurrent chemotherapy and those who did 
not (4-year OS: 89.8% vs. 86.3%, P = 0.36). Our results 
also support the opinion, with comparable oncological 
outcomes observed for the RH group, RH + CT group, Ta
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and the RH + RT/CCRT group. Additionally, we only 
included adenocarcinoma cases in this study to avoid 
other possible confounding factors.

Moreover, we found that for cervical adenocarcinoma 
with an intermediate risk factor, postoperative chemora-
diotherapy and chemotherapy had comparable oncologic 
outcomes (OS: 89.9% vs. 90.6%, P = 0.815; DFS: 90.5% 
vs. 90.8%, P = 0.905). Similar to our results, Koji Matsuo 
[21] selected 555 cases of cervical cancer stage IB with 
intermediate risk factors, including 133 cases (24.7%) of 
adenocarcinoma. All patients received chemotherapy, 
chemoradiotherapy, and radiotherapy alone after RH, 
and the results showed that the OS rate of chemotherapy 
group was similar to that of the concurrent chemora-
diotherapy group (5-year OS: 88.1% vs. 90.2%, HR 0.98, 
95%CI 0.52–1.83, P = 0.94) as well as the disease-specific 
survival (95.4% vs. 94.8%, HR 0.85, 95%CI 0.34–2.07, 
P = 0.71). However, this study did not limit the number 
of intermediate risk factors for a more detailed analysis. 
Another study [22] by retrospectively analyzed 571 cases 
of stage I-IIA cervical cancer with intermediate risk fac-
tors, including adenocarcinoma cases (59, 10.3%), and 
found that the prognosis of patients who received adju-
vant therapy after surgery was better than those who did 
not receive adjuvant therapy. For adjuvant therapy, the 
efficacy of chemotherapy/chemotherapy combined with 
radiotherapy was better than radiotherapy alone (5-year 
PFS: 90.4%, 5-year OS: 90.9%). Ryu [13] also asserted 
that postoperative radiotherapy and chemotherapy 
can improve the prognosis of patients. This is inconsis-
tent with our study, which may be because these studies 
included other pathological types such as squamous cell 
carcinoma, adeno-squamous cell carcinoma, etc., but 
did not explore the special pathological type of adeno-
carcinoma alone. The biological characteristics of ade-
nocarcinoma are different from those of squamous cell 
carcinoma, and it may also be an intermediate-risk factor 
itself, so these factors may lead biased the results. Addi-
tionally, these studies are mostly based on the old FIGO 
staging, which may not be applicable to patients classified 
with the FIGO 2018 staging system.

We acknowledge that there are several limitations to 
this study. First, this is a retrospective study, so there may 
be confounding factors and biases. Second, this study 
does not fully cover all regions in China, but the database 
covers 47 hospitals in China, which is representative of 
the diagnosis and treatment of cervical cancer patients 
across China. This retrospective study was based on a 
large sample from multiple centers and carried out strict 
PSM, which not only reduced the bias that can arise due 
to small sample sizes and single-center data but also 
better balanced confounding factors such as baseline 
differences.

Recent studies have confirmed that Pembrolizumab 
combined with platinum-based chemotherapy, with or 
without Bevacizumab, can serve as a first-line treatment 
for persistent, advanced, metastatic, or recurrent cervical 
cancer with PD-L1 positivity (CPS ≥ 1) [23]. Additionally, 
multiple studies have shown that immunotherapy can 
enhance the efficacy of chemoradiotherapy, and bevaci-
zumab also demonstrates significant prognostic benefits 
[24, 25]. Further exploration is warranted to evaluate the 
effects of combining immunotherapy with chemoradio-
therapy in earlier stages of cervical cancer. We also antic-
ipate more international prospective studies in this field.

Conclusion
Among patients with FIGO 2018 stage IA-IIA cervical 
adenocarcinoma with only one intermediate risk factor, 
postoperative adjuvant chemotherapy or chemoradio-
therapy did not significantly improve the outcomes.
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