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Abstract

Background: To compare adenocarcinoma (AC) and adenosquamous carcinoma (ASC) prognoses in patients with
FIGO stage IB-IIA cervical cancer who underwent radical hysterectomy.

Methods: We performed a retrospective analysis of 240 patients with AC and 130 patients with ASC. Kaplan-Meier
curves, Cox regression models, and log-rank tests were used for statistical analysis.

Results: Patients with ASC had higher frequencies of lymphovascular space invasion (LVSI) and serum squamous
cell carcinoma antigen (SCC-Ag) > 5 ng/ml (p = 0.049 and p = 0.013, respectively); moreover, they were much older
(P=10.029) than patients with AC. There were no clinically significant differences in overall survival (OS) between the
groups. When stratified into three risk groups based on clinicopathological features, survival outcomes did not differ
between patients with AC and those with ASC in any risk group. Multivariate analysis showed that lymph node
metastasis (LNM) was an independent risk factor for recurrence-free survival (RFS) and OS in patients with AC and in
patients with ASC. Carcinoembryonic antigen (CEA) > 5 ng/ml and SCC-Ag > 5 ng/ml were independent predictors
of RFS and OS in patients with AC. In addition, among those stratified as intermediate-risk, patients with ASC who
received concurrent chemoradiotherapy (CCRT) had significantly better RFS and OS (P=0.036 and P=0.047,
respectively).

Conclusions: We did not find evidence to suggest that AC and ASC subtypes of cervical cancer were associated
with different survival outcomes. CCRT is beneficial for survival in intermediate-risk patients with ASC, but not in
those with AC. Serum tumour markers can assist in evaluating prognosis and in providing additional information for
patient-tailored therapy for cervical AC.
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Background

There were an estimated 570,000 cases of cervical cancer,
including 311,000 deaths, worldwide in 2018. Cervical
cancer is the fourth most frequently diagnosed cancer and
the fourth leading cause of cancer death in women [1]. If
cervical cancer is caught in the early stages [International
Federation of Gynecology and Obstetrics (FIGO) stage I-
I1], the 5-year survival rate is generally at least 80% [2].

For patients with FIGO stage IB-IIA cervical cancer,
radical radiation therapy or radical hysterectomy plus
pelvic lymphadenectomy (RH-PLND) are the primary
treatments. Primary radical surgery for most early stage
cervical cancers is preferred, particularly for adenocar-
cinoma (AC) [3]. This is because it allows for more ac-
curate surgical staging and avoids chronic radiation
injury. After surgical resection, adjuvant radiotherapy
(RT) or concurrent chemoradiotherapy (CCRT) is rec-
ommended depending on the patient-specific pathologic
risk factors [4]. In cervical cancer, the most common
sites of distant metastasis are the lung, bone, and liver.

Cervical cancer comprises three common histologic
subtypes: squamous carcinoma (SCC), AC, and adenos-
quamous carcinoma (ASC). While the most common
histologic type of cervical cancer is SCC, which consti-
tutes approximately 75% of all cases, it is progressively
decreasing in incidence [5]. Approximately 20-25% of
cervical carcinomas are AC, the second most common
histologic type [6, 7]; its incidence is increasing, particu-
larly in women aged 20-40 years [8]. Due to the relative
rarity of AC and ASC, optimal management and prog-
nostic factors for early-stage patients have not been
clearly established. Currently, ACs and ASCs (AC/ASCs)
are treated similarly to SCC [9, 10].

Controversy exists regarding whether histologic type
can have an impact on the prognosis of cervical cancer.
Previous studies identified similar outcomes among pa-
tients with AC, ASC, or SCC [11-18]. However, some
studies have shown that ASC histology is associated with
a worse prognosis, compared to that of AC histology
[19, 20], other studies found that early-stage AC and
ASC are more aggressive and have worse prognoses,
compared to SCC [9, 21-24]. Given that only a few
studies have directly compared outcomes between pa-
tients with AC and those with ASC [11, 20], the relation-
ship between histology findings (AC or ASC) and the
outcome of cervical cancer remains unclear. We there-
fore evaluated outcomes and prognostic factors in pa-
tients with FIGO stage IB-IIA AC or ASC, after radical
hysterectomy followed by tailored adjuvant therapy.

Methods

Study population

We examined the records of Chinese patients with stage
IB-IIA AC or ASC, who received primary radical
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treatment and RH-PLND at Zhejiang Cancer Hospital
from January 2010 to December 2016.No patients re-
ceived neoadjuvant chemotherapy or RT prior to sur-
gery. There were 435 patients with complete clinical
data and 65 patients were excluded due to a lack of
follow-up information.

Pathologic characteristics and adjuvant therapy
Clinicopathologic data were collected, including
tumour size, histotype, grade of differentiation, lymph
node metastasis (LNM), depth of cervical stromal in-
vasion (DSI), lymphovascular space invasion (LVSI),
parametrial invasion (PI), resection margin status, and
distant metastasis. Recurrence-free survival (RFS) was
calculated as the number of months from the date of
surgery to either the date of recurrence or the date of
censoring. Overall survival (OS) was calculated as the
number of months from the date of surgery to either
the date of death or the date of censoring. Preopera-
tive serum levels of squamous cell carcinoma antigen
(SCC-Ag), CA125, CEA, and CA19-9 were detected
using an automatic chemiluminescence immunoassay
analyser. Cut-off levels for cancer antigens recom-
mended by detection kit manufacturers were 1.5ng/
ml for SCC-Ag, 5ng/ml for carcinoembryonic antigen
(CEA), 37U/ml for carbohydrate antigen (CA)19-9,
and 35U/ml for CA 125. The clinical cut-off value
applied for SCC-Ag in this study was 5 ng/ml, defined
by maximising the log-rank statistics for OS in the
total population.

High-risk patients were defined as those with patho-
logical findings, including LNM, PI, and positive re-
sults in the margin of the vagina. LVSI, DSI, and a
tumour size >4 cm were the criteria for intermediate-
risk status. CCRT was generally administered to such
high-risk patients, while the low-risk group were ob-
served only. Intermediate-risk patients generally
underwent CCRT or conventional external beam
radiotherapy (EBRT) of the pelvis (1.8-2.0 Gy for 25—
27 days. No patient received brachytherapy. The RT
regimen was the same for CCRT. The chemotherapy
regimen consisted of weekly cisplatin (40 mg/m?) for
4-5cycles, or paclitaxel (135mg/m?) with cisplatin
(60 mg/m?) every 3 weeks for 1-2 cycles.

Statistical analysis

To identify prognostic factors for RES and OS, the
correlation between clinicopathologic factors and RFS
or OS were analysed and compared between the AC
and ASC groups. Survival rates and differential sur-
vival were estimated using Kaplan—Meier curves and
log-rank tests. Univariate Cox regression and stepwise
multivariate Cox regression using the forward Wald
method were performed to determine independent
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prognostic factors for survival. The proportional haz-
ards assumption was tested based on the Schoenfeld
residual. All P values in this study were two-sided,
and P-values <0.05 were considered statistically sig-
nificant. All data were analysed using SPSS statistical
software (version 22.0; IBM Corp., Armonk, NY,
USA).

Results

A total of 370 patients met the eligibility criteria for
this study, including 240 (64.9%) with AC and 130
(35.1%) with ASC. The maximum follow-up period
was 110 months. The treatment regimen for patients
included cancer-directed surgery alone and cancer-
directed surgery with adjuvant treatment (RT or
CCRT). The mean follow-up period was 81 months
(range: 8-110 months) for the AC group and 79
months (range: 13-96 months), for the ASC group.
The 3- and 5-year OS rates for all patients were 78.2
and 70.5%, respectively, compared to 76.4 and 68.1%,

Table 1 Clinicopathological features associated with overall survival
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respectively, for patients with AC, and 80.6 and
74.7%, respectively, for those with ASC.

Characteristics and clinicopathological features of the
patients

The clinicopathological features of the 370 eligible pa-
tients are summarised in Table 1. Cox regression ana-
lyses revealed that FIGO stage, tumour size, DSI>1/
2, LNM, SCC-Ag, and CEA were significantly associ-
ated with OS. When the patients were stratified by
histology with AC and ASC, no statistically significant
differences were found between the groups in terms
of OS (P=0.145, Fig. 1). After adjustment for factors
that were significant in univariate analysis, multivari-
ate analysis showed that FIGO stage (HR =1.83, 95%
CI=1.12-2.95) and LNM were significantly associated
with shorter OS (HR=2.29, 95% CI=1.90-4.32).
Clinicopathological features and OS were compared
between patients with AC and those with ASC. As
shown in Table 2, LVSI (P=0.049) and SCC-Ag>5

Characteristics No. Overall survival p P
Univariate analysis Multivariate analysis
HR (95% CI) HR (95% CI)

Age <40 88 1

>40 282 133 (0.84-2.11) 0220
FIGO 1B 262 1 1

A 108 2.11 (1.45-3.07) <0.001 1.83 (1.12-2.95) 0.003
Size <4cm 247 1 1

24.cm 123 1.70 (1.17-248) 0.006 1.56 (0.94-2.09) 0.083
LNM No 267 1 1

Yes 103 343 (236-4.99) <0.001 229 (1.90-4.32) <0.001
LVSI No 200 1

Yes 170 1.32 (091-1.92) 0.142
DS <172 195 1 1

21/2 175 2.23 (1.51-3.28) <0.001 2.16 (0.73-2.78) 0.079
SCC-Ag <5ng/ml 351 1 1

>5ng/ml 19 212 (1.07-4.21) 0.031 144 (0.71-3.56) 0.113
CEA <5ng/ml 285 1 1

>5ng/ml 85 1.83 (1.22-2.74) 0.004 1.13 (0.66-1.51) 0.076
CA 19-9 <37U/ml 31 1

>37U/ml 59 1.38 (0.86-2.22) 0.183
CA 125 <35 U/ml 283 1

>35U/ml 87 1.71 (0.98-3.00) 0.061
RT No 165

Yes 205 0.80 (0.55-1.71) 0.251
Histology AC 240

ASC 130 0.725 (0478-1.10) 0.145
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Fig. 1 Kaplan-Meier curves of overall survival for patients with adenocarcinoma (AC) and adenosquamous carcinoma (ASC)
A\

ng/ml (P=0.013) were more common in the ASC
group than in the AC group. Patients with ASC were
older (>40years) than patients with AC (83.1% vs.
72.5%, P =0.029). The differences in OS between pa-
tients with otherwise similar clinicopathological fea-
tures were not statistically significant.

Table 2 Clinicopathologic features in the AC and ASC groups

Characteristics AC ASC pe Overall survival
(n=240) (n=130) HR (95% C)  P°
Age <40 66 22 0.029 067 (0.23-1.98) 0471
>40 174 108 0.70 (045-1.11) 0.129
Size <4cm 162 85 0.729 0.77 (044-1.33) 0345
24 cm 78 45 065 (0.34-1.24) 0.192
LNM No 172 95 0.809 064 (0.35-1.18) 0.153
Yes 68 35 0.88 (0.50-1.56) 0.660
LVSI No 139 61 0.049 071 (0.38-1.33) 0.289
Yes 101 69 0.71 (040-1.24) 0.223
DSl <1/2 135 60 0.065 057 (0.26-1.24) 0.158
21/2 105 70 0.71 (043-1.18) 0.187
SCC-Ag <5ng/ml 233 118 0.013 072 (046-1.11) 0.138
>5ng/ml 7 12 0.34 (0.09-1.28) 0.110

P?-value, clinicopathological features were compared between patients with
AC and those with ASC; HR and PP-value, OS were compared between patients
with AC and those with ASC using log-rank tests

Survival analysis of patients with AC and ASC

As shown in Tables 3 and 4, univariate Cox regres-
sion analyses revealed that, as FIGO stage and DSI
increased, and lymph node metastasis, whereas RFS
and OS significantly decreased, among patients with
ASC and AC (Fig. 2). In the AC group, RFS and OS
were significantly associated with tumour size (P=
0.011 and P=0.06, respectively), CEA (P=0.023 and
P =0.001, respectively; Fig. 3), SCC-Ag (P=0.012 and
P =0.001, respectively; Fig. 3), and CA 125 (P=0.036
and P =0.060, respectively); the associations were not
significant in the ASC group. CA 125 (P =0.0036)
was associated with OS in patients with AC, but not
with RFS (P =0.060).

Multivariate Cox regression analysis revealed that the
combination of CEA >5ng/ml (P=0.042 and P =0.033
for RES and OS, respectively), SCC-Ag>5ng/ml (P =
0.027 and P=0.018 for RES and OS, respectively), and
LNM (P =0.001, and P=0.001 for RFS and OS, respect-
ively) was a significant predictor of poor survival in pa-
tients with AC. Only LNM (P =0.026 and P =0.001 for
RES and OS, respectively) was a significant predictor of
poor survival in patients with ASC.

The 5-year RFS and OS rates in the low-, intermedi-
ate-, and high-risk groups were 77.2 and 80.8%; 75.1 and
77.4%; and 35.1 and 41.8%, respectively, for the AC
group, and 83.7 and 85.4%, 80.5 and 83.7%, and 39.9 and
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Characteristics No. RFS p 0s P
5-year rate (%) 5-year rate (%)

Age <40 66 69.9 0.262 74.0 0.229
>40 174 634 66.1

FIGO Stage 1B 176 78.1 0.003 72.7 0.002
1A 64 59.7 56.0

Size <4cm 162 71.3 0.011 732 0.006
24.cm 78 55.2 57.7

LNM No 172 70.5 <0.001 730 <0.001
Yes 68 404 419

LVSI No 139 699 0.149 724 0.159
Yes 101 60.2 62.8

DSl <1/2 135 759 <0.001 799 <0.001
21/2 105 524 535

SCC-Ag <5ng/ml 233 67.7 0012 69.7 0.001
>5ng/ml 7 250 250

CEA <5ng/ml 199 70.2 0.023 718 0.001
>5ng/ml 41 476 50.1

CA 19-9 <37U/ml 198 67.7 0.248 70.1 0.195
>37 U/ml 42 586 593

CA 125 <35U/ml 185 703 0.060 715 0.036
>35U/ml 55 538 542

Table 4 Clinicopathological features associated with survival outcomes of ASC

Characteristics No. RFS p oS P

5-year rate (%) 5-year rate (%)

Age <40 22 780 0.374 80.0 0459
>40 108 71.2 736

FIGO Stage 1B 86 776 0.035 81.0 0.013
1A 44 58.2 62.0

Size <4cm 85 755 0413 77.5 0.282
24.cm 45 66.8 69.6

LNM No 95 81.7 <0.001 844 <0.001
Yes 35 424 478

LVSI No 61 76.9 0.156 776 0453
Yes 69 713 720

DSl <1/2 60 81.3 0.039 83.2 0.012
21/2 70 63.7 65.1

SCC-Ag <5ng/ml 118 728 0.595 758 0291
>5ng/ml 12 62.6 64.2

CEA <5ng/ml 86 759 0441 774 0.205
>5ng/ml 44 67.1 69.0

CA 19-9 <37 U/ml 13 716 0.536 74.5 0.886
>37U/ml 17 72.5 753

CA 125 <35U/ml 98 724 0256 785 0.070
>35U/ml 32 60.7 62.2
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47.8% respectively, for the ASC group (Table 5). There
was no statistically significant difference in RFS or OS
between patients with AC and those with ASC in any
risk group (P> 0.05, Table 6).

Effect of adjuvant therapy on intermediate-risk-group
patients

According to the univariate analysis, intermediate-risk
ASC patients who received CCRT had significantly bet-
ter RFS and OS than those who received no further
treatment (NFT) (HR = 0.101, 95% CI = 0.011-0.939; and
HR =0.108, 95% CI=0.012-0.972 for RFS and OS, re-
spectively). Although the hazard ratio for RFS with RT
alone was statistically significant (HR =0.691, 95%CI =
0.192-0.981), that was not true of OS (HR =0.760, 95%
CI = 0.204—1.434). Patients with AC who received RT or
CCRT did not have better RFS or OS than those who re-
ceived NFT (Table 7).

Discussion
The main histological type of cervical cancer is SCC
[25]. However, the incidences of AC and ASC of the
uterine cervix have increased over the past 40 years, es-
pecially among younger women [26—29]. In this retro-
spective cohort study, we examined the records of
Chinese patients with FIGO stage IB-IIA AC or ASC to
evaluate potential prognostic factors among these pa-
tients. All patients underwent surgery as the primary
treatment. Multivariate analyses showed that FIGO stage
and LNM were independent prognostic factors for OS.
Previous studies showed that FIGO stage, tumour size,
and LNM were independent prognostic factors for sur-
vival [13, 30, 31]. Shu et al. [2] reported that in patients
with AC/ASC, differentiation was an independent pre-
dictor of OS, and LVSI was an independent predictor of
DEFS. We investigated whether histology (AC vs. ASC) is
a prognostic factor in patients with cervical cancer.
There were no differences, in terms of clinical impact on
OS, between the two histological groups in early-stage

Table 5 Stratified analysis of risk group associated with survival
outcomes of AC and ASC

No. AC 5-year (%) oS P
RFS p
High risk group 68 385 <0.001 419 <0001
Intermediate risk group 112 742 774
Low risk group 60 79.1 80.8
ASC 5-year (%)
No.  RFS p oS p
High risk group 35 446 <0001 478 <0001
Intermediate risk group 65 81.2 83.7
Low risk group 30 839 854
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Table 6 Survival analysis by histologic type and risk group

No. RFS P 0S p
5-year (%) 5-year (%)
High risk group | 0.563 0675
AC 15 385 419
ASC 4 446 478

Intermediate risk group

AC 14 74.2 0.549 774 0.647
ASC 9 81.2 83.7

Low Risk Group
AC 89 79.1 0485 80.8 0437
ASC 28 839 854

cervical cancer, although a greater proportion of patients
with ASC had LVSI and SCC-Ag > 5 ng/ml; moreover,
patients with ASC were much older than those with AC.
Multivariate Cox regression analysis revealed that CEA >
5ng/ml and SCC-Ag>5ng/ml were independent risk
factors for RFS and OS in patients with AC, but not in
patients with ASC. This suggests that pre-treatment
levels of CEA >5ng/ml and SCC-Ag>5ng/ml can be
regarded as risk factors for AC, providing additional in-
formation for patient-tailored therapy, and should be
analysed in prospective studies. Previous studies re-
ported that elevated pre-treatment serum SCC-Ag levels
were associated with poor prognosis [32, 33], but the
histologic type of most patients was cervical squamous
cell carcinoma a few patients had AC. Nakamura et al.
[34] showed that AC, DOI, tumour size, and LVSI were
significantly associated with disease recurrence.

The respective 5-year survival rates for patients with
stages IB and IIA were 72.7 and 56% for the AC group
and 81.0 and 62% for the ASC group. Saigo et al. [35] re-
ported that 5-year survival rates for patients with stages
I and II (IIA, IIB) AC were 79 and 37%, respectively. Pre-
sumably because the latter group also included patients
with IIB cancer, the 5-year survival rate for patients with
stage II cancer was lower than the rate observed in our
study. These results suggest that as FIGO stage in-
creases, the survival time is reduced accordingly. Our re-
sults demonstrated that FIGO stage (IB vs. IIA) was
significantly associated with survival time (P <0.05).
Similarly, Noh et al. [30] reported that ASC histology
was associated with more favourable survival outcomes,
compared to AC histology, although the differences were
not statistically significant. Lai et al. [12] found no differ-
ences between the ASC and AC subtypes in RFS or
cancer-specific survival (CSS).

Wang et al. [36] demonstrated that higher tumour
grade and more vascular invasion were present in pa-
tients with ASC, compared to patients with AC. Reis
et al. [11] found that Grade III histology and LVSI were
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Table 7 Stratified analysis of treatment associated with survival of AC and ASC

AC ASC

RFS (oY) RFS [N
Treatment  No.  HR(95% Cl) P HR(95% Cl) No.  HR(95% Cl) P HR(95% Cl) p
NFT 53 1 0.745 1 0951 15 1 0043 1 0.134
RT 21 1.068 (0.314-3.017) 1.095 (0.387-3.104) 22 0.691 (0.192-0.981) 0.760 (0.204-1.434)
CRRT 38 0.764 (0.334-2.063) 0.920 (0.393-2.154) 28 0.101 (0.011-0.939) 0.108 (0.012-0.972)

more common in patients with ASC than in patients
with AC. In addition, they demonstrated that although
the time to recurrence was shorter for patients with
ASC (7.9 months vs. 15 months; P = 0.01), differences in
OS or recurrence rates between patients with AC and
patients with ASC were not statistically significant. Baek
et al. [18] reported greater mean tumour size and more
frequent LVSI in patients with ASC, but found that
histologic type did not influence RES or OS in multivari-
ate analyses, following adjustment for significant prog-
nostic factors. In contrast, several studies reported poor
survival for patients with ASC. A meta-analysis by Lee
et al. [16] demonstrated that ASC patients may have
poorer outcomes than those with AC of the cervix. Far-
ley et al. [20] observed an increased risk of death among
patients with ASC histology compared to those with AC
histology. Twu et al. [37] found that survival for ASC
was slightly worse than that for AC in a univariate ana-
lysis, but the RFS and CSS of the two subtypes were not
significantly different in multivariate analyses.

Our study demonstrated a tendency for better RFS
and OS in patients with ASC than in those with AC, in
both the low-risk and intermediate/high-risk groups, al-
though the difference was not statistically significant.
The prognosis for the ASC subtype appears to be inter-
mediate (i.e. between those of the SCC and AC sub-
types) [31]. Previous studies showed no statistically
significant differences between patients with AC and
those with ASC in low-, intermediate-, or high-risk
groups (P>0.05) [9, 18]. However, Lea et al. reported
that ASC histology was associated with reduced disease-
free survival relative to AC histology, among patients
with low-risk stage IB1 cancer [38].

We also examined the effect of treatment on OS in
intermediate-risk ASC and AC patients. Univariate ana-
lysis indicated that in patients with ASC, CCRT was as-
sociated with significantly better RFS and OS. RT alone
was related to RFS but not OS. This indicated that RT
alone may be effective for local control, while CCRT is
advantageous for control of distant metastasis. In
addition, RT and CCRT did not confer any survival
benefit in patients with AC. This may have been because
there is greater radio resistance and more aggressive be-
haviour of tumours in patients with AC relative to those
with ASC. A retrospective study suggested that RT and

CCRT after radical hysterectomy were not beneficial in
intermediate-risk patients. In particular, RT and CCRT
appeared to increase the incidence of lymphedema, and
even led to RT-related morbidities such as small-bowel
obstruction and leg oedema [34, 39]. Twu et al. con-
firmed that adjuvant therapy (radiotherapy with or with-
out chemotherapy) following RH-PLND, for early stage
AC/ASC patients with a low prognostic score, may not
improve survival. Therefore, omitting adjuvant therapy
could decrease morbidity [37]. We suspected that sys-
temic CT alone could confer a survival benefit for pa-
tients with AC. Takekuma et al. [40] reported that
chemotherapy alone after surgery for high-risk patients
had similar efficacy to CCRT, but with less toxicity. Fur-
ther prospective randomized studies including larger pa-
tient populations are needed to confirm our findings.
Our study was limited by its retrospective design. Fur-
thermore, since most patients in the high-risk group re-
ceived CCRT, while most patients in the low-risk group
underwent observation only, the statistical power may not
have been sufficient to detect a statistical difference in the
impact of adjuvant therapies on survival. Finally, systemic
CT alone, i.e., without RT, might confer a survival benefit.
However, we did not investigate the effects of chemother-
apy because no patient received systemic CT alone. Des-
pite these limitations, to our knowledge this study
included the largest number of FIGO stage IB-IIA cer-
vical AC/ASC patients undergoing radical hysterectomy.
It also provided sufficient data on prognosis and adjuvant
treatment efficacy, given the long follow-up period.

Conclusion

In conclusion, there were no differences, in terms of OS,
between early stage AC and ASC cervical cancers. Patients
with ASC were older (> 40 years) and more likely to have
LVSI and SCC-Ag > 5ng/ml, compared to patients with
AC. LNM, CEA >5ng/ml, and SCC-Ag >5ng/ml were
independent risk factors for poor RFS and OS in patients
with AC, whereas only LNM was an independent risk fac-
tor for poor RFS and OS in patients with ASC. In addition,
within an intermediate-risk-stratified group, patients with
ASC who received CCRT experienced significantly better
survival outcomes. Our findings may facilitate improve-
ments in clinical diagnostics and therapeutic applications
for patients with cervical cancer.
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