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Abstract. To improve our understanding of cervical adeno-
carcinoma (AD) and evaluate the clinical and pathological
variables affecting its prognosis, we retrospectively reviewed
the medical records of 455 patients with cervical cancer [Inter-
national Federation of Gynecology and Obstetrics stage I/11;
91 cases with AD and 364 with squamous cell carcinoma
(SCC)] who underwent surgery at our hospital between
January, 1995 and August, 2012 and compared the character-
istics and prognoses between AD and SCC cases, including
age, clinical stage, histological type, lymph node metastasis,
Ilymphovascular space invasion (LVSI), cervical stromal
invasion, parametrial invasion, vaginal invasion, corpus
invasion, ovarian metastasis and tumor diameter. We used
Cox regression analysis to determine independent prognostic
factors. AD was found to have a significantly poorer prognosis
in all the patients (P=0.001), stage I patients (P=0.001) and
stage IB patients (P<0.05). The prognosis did not differ in
patients who did not require postoperative treatment; however,
patients who received postoperative treatment exhibited a
significantly poorer prognosis (P<0.05). Patients with AD who
received postoperative irradiation alone had a significantly
poorer prognosis (P<0.05). The multivariate analysis identi-
fied LVSI (P=0.008), stromal invasion (P=0.024) and ovarian
metastasis (P=0.032) as independent predictors of shorter
survival. AD was associated with a worse prognosis compared
to SCC in patients with stage IB disease, particularly in those
who required postoperative treatment. Such patients may
benefit from individualized postoperative treatments that
differ from those applied for SCC.
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Introduction

Cervical cancer is a common cause of cancer-related mortality
among women worldwide (1). Squamous cell carcinoma (SCC)
is the most common histological type of cervical cancer.
Although the incidence of cervical cancer has decreased over
the last few years, the percentage of cervical adenocarcinoma
(AD) has increased and accounts for ~20% of all cervical
cancers (2). The introduction of liquid-based cytology and
pl6 immunostaining may have contributed to this increase, as
the detection of atypical glandular cells is reportedly difficult
by conventional screening (3-6). The prognostic significance
of AD histology remains unclear. It was previously reported
that AD is less curable and associated with a shorter survival
compared to SCC (7-11), whereas other studies reported
no significant differences in prognosis between AD and
SCC (12-16). Notably, the prognostic implications of applying
the same treatment strategies on AD as for SCC have not been
extensively investigated.

In this study, we compared the clinicopathological find-
ings and prognoses between surgically treated patients with
cervical AD and those with SCC, in order to improve recogni-
tion of cervical AD and to evaluate the clinicopathological
variables and prognoses of the patients.

Patients and methods

Patients. The medical records of 455 patients with International
Federation of Gynecology and Obstetrics (FIGO) stage I-11
cervical AD or SCC who were treated primarily with surgery
at Osaka City University Hospital between January, 1995 and
August, 2012 were retrospectively reviewed. The 455 patients
included 91 with AD and 364 with SCC. The SCC cases
included 150 keratinizing and 214 non-keratinizing types; and
the AD cases included 57 mucinous ADs, 19 endometrioid
ADs, 11 adenosquamous carcinomas, 3 clear-cell carcinomas
and 1 poorly differentiated AD.

Data extraction. Inpatient and outpatient medical records
were retrospectively reviewed to extract demographic and
perioperative data and follow-up information, which included
age, FIGO stage, histological type, lymph node status,
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Figure 1. Kaplan-Meier estimates of all the patients. (A) Disease-free survival; and (B) overall survival. Solid line, patients with cervical adenocarcinoma; and

dashed line, patients with cervical squamous cell carcinoma.

Table I. Patient characteristics.

AD SCC
Characteristics n=91 (%) n=364 (%) P-value
Age, years 53.2+132 46.9+12.7 <0.001
(mean + SD)
FIGO stage <0.001

IA1 5(5.5) 130 (35.7)

1A2 2 (2.2) 8 (2.2)

IB1 45 (49.5) 124 (34.1)

1B2 8 (8.8) 23 (6.3)

ITA1 0 (0) 1 (0.02)

ITA2 0 (0) 16 (4.4)

1B 31 (34.1) 62 (17.0)

Lymph node NS
metastasis

No 73 (80.2) 317 (87.1)

Yes 18 (19.8) 47 (12.9)
Postoperative 31 (34.1) 66 (18.1) <0.001
treatment

CCRT 6 (19.4) 20 (30.3)

RT 7 (22.6) 41 (62.1) <0.001

CT 18 (58.1) 5 (7.6)

Recurrence <0.001

No 68 (74.7) 324 (89.0)

Yes 23 (25.2) 40 (11.0)

AD, adenocarcinoma; SCC, squamous cell carcinoma; NS, not
significant; CCRT, concurrent chemoradiotherapy; RT, radiotherapys;
CT, chemotherapy.

lymphovascular space invasion (LVSI), cervical stromal inva-
sion, parametrial invasion, vaginal invasion, corpus invasion,
ovarian metastasis and tumor size. Stromal invasion depth was

classified as either more or less than half the thickness of the
cervical wall.

Patients with stage IA1 disease underwent conization
and/or abdominal total hysterectomy; those with stage IA2 or
higher disease underwent radical hysterectomy, unless their
clinical condition did not allow for this type of intervention.
The criteria for postoperative treatment were lymph node
metastasis and/or parametrial invasion prior to October, 2007,
but were revised in November, 2007, according to the Japan
Society of Gynecologic Oncology's treatment guidelines for
the Treatment Guidelines for Cervical Cancer (17).

Statistical analysis. Differences between the 2 groups were
analyzed with the y? test and the Mann-Whitney U test.
Survival curves were computed with the Kaplan-Meier
method and the significance of each survival difference was
determined with the log-rank test. A multivariate analysis with
the Cox proportional hazards regression model was performed
with each prognostic factor. SPSS software, version 21.0
(IBM, Armonk, NY, USA) was used for data analyses. P<0.05
was considered to indicate a statistically significant difference.

Results

Patient characteristics. The mean age of the AD group
(53.2 years) was higher compared to that of the SCC group
(46.9 years; P<0.001; Table I). The two groups differed signifi-
cantly in the distribution of FIGO stage (P<0.001), but not in
lymph node status. From the total of 97 patients who received
postoperative adjuvant treatment, 48 received external irradia-
tion (1.8 Gy daily, 50.4 Gy total, over 5-6 weeks to the pelvic
side wall); 23 received cisplatin-based chemotherapy; and
26 received concurrent cisplatin-based chemotherapy and
radiotherapy (CCRT). A higher percentage of the AD group
received postoperative treatment (34.1%) compared to the
SCC (18.1%; P<0.001). The postoperative regimens differed
significantly between the two groups (P<0.001). Furthermore,
the AD group exhibited a higher recurrence rate (25.2%)
compared to the SCC group (11.0%; P<0.001).
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Figure 2. Kaplan-Meier estimates of patients with stage I cervical cancer. (A) Disease-free survival; and (B) overall survival. Solid line, patients with cervical
adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Figure 3. Kaplan-Meier estimates of patients with stage IA cervical cancer. (A) Disease-free survival; and (B) overall survival. Solid line, patients with cervical
adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Figure 4. Kaplan-Meier estimates of patients with stage IB cervical cancer. (A) Disease-free survival; and (B) overall survival. Solid line, patients with cervical
adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.



YAMAUCHI et al: COMPARISON OF OUTCOMES BETWEEN CERVICAL SCC AND AD 521

A 1.0 B 1.0 C-q::
""‘M_ o

0.8 0.5+
o
= o
2 E
2 06 2 o6
? g
= w
0 c

d ] _

g 0.4 g 04
j=%
e g
o g

0.2 o 0.2

P<0.05 P<0.05
0.0’- u.o—n
0.00 2000.00 4000.00 6000.00 0.00 2000.00 4000.00 6000.00
Time from treatment (days) Time from treatment (days)

Figure 5. Kaplan-Meier estimates of patients with stage IA, node-negative cervical cancer. (A) Disease-free survival; and (B) overall survival. Solid line,
patients with cervical adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Figure 6. Kaplan-Meier estimates of patients who received postoperative treatment. (A) Disease-free survival; and (B) overall survival. Solid line, patients with
cervical adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Figure 7. Kaplan-Meier estimates of patients with stage II cervical cancer. (A) Disease-free survival; and (B) overall survival. Solid line, patients with cervical
adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Table II. Univariate and multivariate analyses of cervical adenocarcinoma.

Univariate Multivariate

Variables No. of patients S-year survival (%) P-value RR 95% CI P-value

Stage 0.003 NS
I/ 60/31 87/66

Age, years NS NS
<40 17 79
40-65 55 86
>065 19 65

Histological type NS NS
Mucinous 57 75
Endometrioid 19 89
Adenosquamous 11 90
Clear-cell 3 100
Poorly differentiated 1 100

Lymph node metastasis <0.001 NS
Nol/yes 25/66 89/56

LVSI <0.001 4.8 1.5-154 0.008
Nol/yes 66/23 85/51

Cervical stromal invasion <0.001 10.8 1.4-84.5 0.024
<half CW 44 98
=half CW 45 61

Parametrial invasion <0.001 NS
Nol/yes 69/20 90/45

Vaginal invasion 0.049 NS
Nol/yes 81/8 82/58

Corpus invasion 0.040 NS
Nol/yes 69/20 86/60

Ovarian metastasis 0.002 5.8 1.2-28.9 0.032
Nolyes 85/4 81/50

Tumor diameter, mm 0.017 NS
<40/>40 70/19 85/68

RR, relative risk; CI, confidence interval; NS, not significant; LVSI, lymphovascular space invasion; CW, cervical wall.
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Figure 8. Kaplan-Meier estimates of patients who received postoperative irradiation alone. (A) Disease-free survival; and (B) overall survival. Solid line,
patients with cervical adenocarcinoma; and dashed line, patients with cervical squamous cell carcinoma.
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Comparison of disease-free survival (DFS) and overall survival
(OS) between AD and SCC. The OS and DFS of the AD group
were poorer compared to those of the SCC group (P=0.01 and
P<0.001, respectively; Fig. 1). The OS and DFS of stage I patients
in the AD group were poorer compared to those of patients with
stage I SCC (P=0.01 and P<0.001, respectively; Fig. 2). The OS
and DFS of stage IA patients did not significantly differ between
the two groups (Fig. 3); however, the OS and DFS of stage IB
patients with AD were poorer compared to those of stage IB
patients with SCC (P<0.05 for both; Fig. 4). The OS and DFS of
stage IA patients with node-negative AD were poorer compared
to those of stage IA SCC patients (P<0.05 for both; Fig. 5).
The OS did not significantly differ between the two groups for
patients with node-positive stage IB disease and for patients
who did not receive postoperative treatment. However, patients
with AD who received postoperative treatment exhibited signifi-
cantly shorter OS and DFS (P<0.05 for both; Fig. 6).

Patients with stage II disease significantly differed
regarding DFS, but not OS, between the two groups (Fig. 7). The
effect of pelvic node status on prognosis did not significantly
differ between the two groups. The OS and DFS of patients
who received postoperative irradiation alone were shorter in
the AD group compared to those in the SCC group (P<0.05
for both; Fig. 8). The prognosis among all the patients who
received postoperative chemotherapy did not differ between
the two groups. Among patients who received postoperative
CCRT, the OS did not differ significantly, but the DFS was
significantly shorter in the AD group (P<0.05; data not shown).

Effects of clinicopathological factors on survival. The effects
on the 5-year survival of the AD group by several clinico-
pathological variables are shown in Table II. In the univariate
analysis, FIGO stage, lymph node metastasis, LVSI, cervical
stromal invasion, parametrial invasion, vaginal invasion,
corpus invasion, ovarian metastasis and tumor diameter signif-
icantly affected the 5-year survival in the AD group, whereas
age and histological type did not. Stage I patients exhibited
significantly better survival compared to stage II patients
(87 vs. 66%, respectively; P=0.003). Patients without lymph
node metastases had a 5-year survival of 89% compared to
56% in patients with positive lymph nodes (P<0.001). Among
patients with LVSI, the 5-year survival rate was 51%, whereas
it was 85% in patients without LVSI (P<0.001). The depth of
cervical stromal invasion significantly affected survival. When
the stromal invasion depth was less than half of the cervical
wall thickness, the 5-year survival was 98%, whereas it was
61% when the invasion involved half or more of the cervical
wall thickness (P<0.001). The 5-year survival in patients with
and in those without parametrial invasion was 45 and 90%,
respectively (P<0.001); 58 and 82% in those with and without
vaginal invasion, respectively (P=0.049); 60 and 86% in those
with and without corpus invasion, respectively (P=0.040);
and 50 and 81% in those with and without ovarian metastasis,
respectively (P=0.002). The tumor diameter significantly
affected survival; the 5-year survival rate was 85% for tumors
with a diameter of <40 mm and 68% for those >40 mm
(P=0.017).

The multivariate analysis of cervical AD identified LVSI,
stromal invasion and ovarian metastasis as independent prog-
nostic factors.
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Discussion

Over the last few years, the percentage of cervical AD has
been increasing and reportedly now accounts for 21-25% of all
cervical cancers (18-20); accordingly, AD comprised 20% of
the cancers in this study.

The percentage of cases with FIGO stage IA in AD and
SCC were 7.7 and 37.9%, whereas those with FIGO stage I1B
were 34.1 and 17.0%, respectively. This indicates that patients
with AD were detected later and diagnosed at more advanced
stages. Investigations comparing the prognosis of cervical
AD with SCC came up with varying results, with certain
studies reporting AD to have a poorer prognosis compared
to SCC (7-11) and others reporting no statistically significant
differences between the two (12-16). Lymph node metastasis is
commonly more aggressive in AD compared to SCC and some
studies reported a higher incidence of lymph node metastasis
and poorer prognosis in AD compared to SCC after control-
ling for stage and tumor size (22-24). However, although
the rates of lymph node metastasis in our AD group (19%)
and SCC group (12.9%) did not differ significantly, AD was
significantly associated with a worse prognosis compared to
SCC in all patients.

The effect of FIGO stage on prognosis varied. AD was
significantly associated with worse prognosis compared to
SCC only among patients with stage IB disease (particularly
those who required postoperative treatment). Among patients
who received postoperative irradiation alone, the AD group
exhibited a significantly poorer prognosis compared to the
SCC group; there was no significant difference between the
two groups among patients who received postoperative chemo-
therapy or CCRT. These findings suggest that cervical AD is
more radioresistant compared to SCC and support previous
findings suggesting that postoperative irradiation alone does
not improve OS in patients with cervical AD (25-27). Further
studies are required to determine whether standard postopera-
tive treatment after surgery for stage IB cervical AD should
differ from that for SCC.

In conclusion, our results suggested that patients with
cervical AD may have a poorer prognosis due to inadequate
early detection. The multivariate analysis identified LVSI,
stromal invasion and ovarian metastasis as independent
predictors of shorter survival in patients with cervical
AD. Stage IB AD was associated with a worse prognosis
compared to stage IB SCC, particularly for patients who
require postoperative treatment; such patients may benefit
from individualized postoperative treatments that differ from
those applied for SCC.
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