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Abstract There are no potential tumor markers validated for
prognosis of endometrial cancer. However, sialyl Tn (STN) is
a carbohydrate antigen that is associated with the production
of mucin, which reportedly plays important roles in carcino-
genesis. Although STN expression in endometrial cancer has
been investigated, its prognostic value remains controversial
and no studies have investigated serum STN levels in large
case series. In this study, we investigated diagnostic and prog-
nostic applications of serum STN for endometrial cancer.
Between January 2006 and December 2012, serum STN
levels were examined prospectively in patients with endome-
trial cancer. A total of 146 patients (stage I, 98; stage II, 15;
stage III, 17; stage IV, 16) were treated for endometrial cancer.
The median age was 60 years (28–83). Subsequently 29 pa-
tients (19.9%) relapsed at the time of the last follow-up and the
median follow-up timewas 44months (1–83). Elevated serum
STN levels were identified in 36 patients (24.7%) and were
associated with histological grade (p=0.02) and lymph node
metastasis (p=0.006). Elevated serum STN levels were not
related to histological types, clinical stages, myometrial inva-
sions, distant metastases, age, menopausal status, body mass
index, or relapse. Among the 36 patients with elevated serum
STN levels, 33 (91.7%) achieved remission and serum STN
levels returned to the normal range. Seven patients (21.2%)
with elevated serum STN levels at baseline relapsed and their
serum STN levels were again elevated. Serum STN levels are
a potential prognostic indicator for endometrial cancer.
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Introduction

Endometrial cancer is the most common cancer of the female
genital tract, and its incidence is increasing globally. Although
several biomarkers have been associated with clinical charac-
teristics and prognosis in endometrial cancer [1–5], none have
been implemented in clinical practice. Therefore, novel bio-
markers for endometrial cancer are required.

Sialyl Tn (STN) is a carbohydrate antigen that is associated
with the production of mucins, which play important roles in
the carcinogenesis of var ious malignancies [6] .
Overexpression of STN follows premature sialylation of core
carbohydrate structures, which blocks further elongation of
oligosaccharide chains [7]. Overexpression of STN has been
reported in colorectal, pancreatic, gastric, breast, and ovarian
cancers [7–11], and its presence in serum has been identified
as an independent indicator of poor prognosis for patients with
gastric, colorectal, and ovarian cancers [9].

Although STN expression has been investigated in endo-
metrial cancer, controversy continues to revolve around its
associations with this malignancy. Semczuk A et al. reported
that STN was expressed in most endometrial cancers and is
suppressed in normal and hyperplastic human endometrium
[12]. In addition, Ohno S et al. correlated overexpression of
STN with poor prognoses [6]. However, Numa F et al. report-
ed no STN expression in endometrial carcinomas [13].
Furthermore, serum STN levels have been investigated in only
a few small studies of patients with endometrial cancer [14],
and no large studies of endometrial cancer report STN levels.

In this study, we investigated the diagnostic and prognostic
value of serum STN levels in patients with endometrial cancer.
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Materials and methods

This prospective study was approved by the Osaka City
University, Graduate School of Medicine Institutional
Review Board. Available electronic medical records from
January 2006 to December 2012 were reviewed, and serum
STN levels and clinicopathological features were analyzed in
patients with endometrial cancer. Patients with co-existing
malignant disease were excluded from analyses.

Clinical management of endometrial cancer in our institu-
tion was performed by gynecologic oncologists and diagnoses
were established by curettage. All patients were clinically and/
or surgically classified according to the International
Federation of Gynecology and Obstetrics (FIGO) surgical
staging system (2008) [15]. Histological diagnoses were con-
firmed using microscopic examinations of hematoxylin- and
eosin-stained sections according to the World Health
Organization criteria. In operable cases, patients received total
abdominal or radical hysterectomy plus bilateral salpingo-oo-
phorectomy. Peritoneal fluid samples were obtained for cyto-
logical testing, and systemic pelvic lymphadenectomy was
performed in most cases. Para-aortic lymph node sampling
was performed in patients with intermediate or high risk dis-
ease. In patients without lymph node adenectomy, lymph
nodes of >1cm were detected using computed tomography
(CT) and/or resonance imaging (MRI) and were considered
positive lymph nodes. After surgery, adjuvant chemotherapy
was provided for patients with intermediate or high risk dis-
ease. No hormonal therapies or targeted treatments such as
monoclonal antibodies or tyrosine kinase inhibitors were ad-
ministered. Patient treatments were followed with gynecolog-
ic examinations including trans-vaginal and/or abdominal ul-
trasonography and cytological testing of vaginal cut edges,
and laboratory examinations including assessments of tumor
marker expression. Further CTand/orMRI examinations were
performed for patients with clinically suspicious symptoms
and/or elevated tumor marker levels. Recurrent disease was
diagnosed using biopsy or imaging methods.

Serum STN levels were measured before therapy during
pre-treatment examinations. A lower level of 45 U/ml was
used as the cut-off for normal values of serum STN levels.
In patients with elevated baseline serum STN levels, these
were measured again during treatment and at scheduled
follow-up examinations.

Statistical analysis

Relationships between clinical groups were analyzed using
Fisher’s exact probability test. In the analyses of disease re-
lapse, survival distributions were calculated using the Kaplan–
Meier method, and relapse-free patients included those with
no evidence of disease recurrence and those who died due to

unrelated causes. Univariate and multivariate Cox regression
analyses were used to identify variables associated with
relapse-free survival and associations were considered signif-
icant when p<0.05.

Results

Clinical characteristics of patients with endometrial
cancer

During the study period, a total of 146 patients (stage I, 98;
stage II, 15; stage III, 17; stage IV, 16) were treated for endo-
metrial cancer. The median age was 60 years (28–83) and
histology types included 132 endometrioid adenocarcinomas,
four serous cancers, three carcinosarcomas, three mucinous
cancers, two adenosquamous carcinomas, one clear cell car-
cinoma, and one small cell carcinoma). Histological grades
were defined as grades 1, 2, and 3 in 48, 56, and 42 cases,
respectively. Surgery was performed as primary therapy in
143 cases (97.9%) and chemotherapy was performed in three
inoperable cases (2.1%). Surgery included total abdominal or
radical hysterectomy plus bilateral salpingo-oophorectomy in
141 patients (96.6%) and additional lymphadenectomy was
performed in 120 patients (82.2%). Para-aortic lymph node
biopsies were performed in 16 patients (11.2%) and tumor
biopsies were taken from two patients (1.4%) with advanced
disease. After surgery, adjuvant chemotherapy was provided
for 99 patients (67.8%) with intermediate or high risk disease,
and included paclitaxel and carboplatin therapy (TC) in 84
patients, docetaxel and carboplatin therapy (DC) in 10 pa-
tients, and docetaxel and cisplatin therapy (DP) in five pa-
tients. TC therapy was provided for three inoperable cases,
and 29 patients (19.9%) experienced disease relapse at the
time of the last follow-up. The median follow-up time for all
patients was 44 months (1–83).

Serum STN level in patients with endometrial cancer

Serum STN levels and clinical characteristics are shown in
Table 1. Elevated serum STN levels were detected in 36 pa-
tients (24.7%), and were significantly more elevated in pa-
tients with histological grade 3 (38.1%) disease than in those
with grades 1 and 2 (19.2%) disease (p=0.02). Serum STN
levels were also significantly more elevated in patients with
lymph node metastasis (50.0%) than in patients without
lymph node metastasis (20.2%; p=0.006). Elevated serum
STN levels were not associated with histological types, clini-
cal stages, myometrial invasions, distant metastases, age,
menopausal status, body mass index (BMI), or disease
relapse.

Among the 36 patients with elevated serum STN levels, 33
(91.7%) achieved remission and serum STN levels fell to
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within normal ranges. However, seven of these patients
(21.2%) relapsed and had concomitant increases in serum
STN levels.

Discussion

Overexpression of STN has been reported in several cancers,
including colorectal, pancreatic, gastric, breast, and ovarian
cancers [7–11]. Moreover, Semczuk A et al. showed STN
expression in most endometrial cancers and comparatively
limited expression in normal and hyperplastic human endo-
metrium [12], and Ohno S et al. showed that overexpression
of STN was correlated with poor prognosis [6]. In contrast,
Numa F et al. controversially reported the absence of STN
expression in endometrial carcinomas [13], and few reports
show serum STN levels in patients with endometrial cancer.

Although elevated serum STN levels were reported in 42 pa-
tients with endometrial cancer and 112 healthy volunteers, the
authors concluded that serum STN levels lacked prognostic
utility in patients with endometrial cancer [14]. Taken togeth-
er, these reports indicate the requirement for a comprehensive
investigation of serum STN levels as a tumor marker for pre-
operative diagnosis and subsequent management in a large
series of endometrial cancer cases. To the best of our knowl-
edge, the present study is the first to address these issues and
to clarify the diagnostic and prognostic value of serum STN as
a tumor marker for endometrial cancer.

In the present study, elevated serum STN levels were iden-
tified in 36 patients (24.7%) with endometrial cancer. In gen-
eral, 15% to 25% of patients with disease that is clinically
confined to the uterus have elevated serum CA125 levels
[16–18], whereas approximately 75% of patients with meta-
static disease have elevated serum CA125 levels [17]. Thus,
elevated STN levels in 21.2% of the present patients with
stage I and stage II disease indicates comparable diagnostic
value to that of serum CA125 levels in patients with early
stage disease.

The present study also shows that significantly elevated
serum STN levels were more common (38.1%) among pa-
tients with histological grade 3 than in those with grade 1+2
disease (19.2%; p=0.02). Moreover, elevated serum STN
levels were significantly more prevalent in patients with
lymph node metastasis (50.0%) than in those without
(20.2%; p=0.006). However, elevated serum STN levels were
not associated with histological type, clinical stage,
myometrial invasion, distant metastasis, age, menopausal sta-
tus, body mass index (BMI), or relapse. In agreement, al-
though immunohistochemical studies by YH et al. showed
that STN expression is associated with histological grades of
endometrial cancers, no correlations with other clinicopatho-
logic features such as age, clinical stage, or myometrial inva-
sion depth were observed [19]. Semczuk A et al. also corre-
lated the expression of STN in endometrial cancer with histo-
logical grade [12], and Ohno S et al. correlated overexpression
of STN with histological grade and menopausal status in en-
dometrial cancer patients, and demonstrated that strong ex-
pression of STN correlated with poor prognosis in these pa-
tients [6]. Although these data strongly support the prognostic
value of STN expression, 19 of the present patients had
myometrial invasion depths of <50% and concomitantly ele-
vated serum STN levels, although two of these patients
(10.5%) had lymph node metastases. Hence, after preopera-
tive diagnosis of stage IA endometrial cancer using CT or
MRI examinations, lymphadenctomy may be indicated for
patients with elevated serum STN levels. However, measure-
ments of STNmay not provide further prognostic information
after surgical risk stratification.

Thirty-three of 36 patients (91.7%) with elevated serum
STN levels specifically achieved remission, and serum STN

Table 1 Serum STN level and clinicopathological characteristics

Variables Serum STN level p-value

Elevated Normal

Age (years)

< 65 26 (26.8%) 71 (73.2%) 0.43
≧65 10 (20.4%) 39 (79.6%)

Stage

I + II 24 (21.2%) 89 (78.8%) 0.11
III + IV 12 (36.4%) 21 (63.6%)

Histological grade

Grade1 + 2 20 (19.2%) 84 (80.8%) 0.02
Grade3 16 (38.1%) 26 (61.9%)

Histology

Endometrioid 32 (24.2%) 100 (75.8%) 0.74
Other 4 (28.6%) 10 (71.4%)

Lymph node metastasis

Negative 25 (20.2%) 99 (79.8%) 0.006
Positive 11 (50.0%) 11 (50.0%)

Distant metastasis

Negative 30 (22.7%) 102 (77.3%) 0.11
Positive 6 (42.9%) 8 (57.1%)

Myometrial invasion

< 1/2 18 (19.6%) 74 (80.4%) 0.07
> 1/2 18 (33.3%) 36 (66.7%)

Menopause

Pre 7 (19.4%) 29 (80.6%) 0.51
Post 29 (26.4%) 81 (73.6%)

Body mass index

< 25 22 (23.9%) 70 (76.1%) 0.84
> 25 14 (25.9%) 40 (74.1%)

Relapse of disease

No 26 (22.2%) 91 (77.8%) 0.20
Yes 10 (34.5%) 19 (65.5%)
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levels fell below the normal range in all cases. Moreover, in
seven relapsing patients (21.2%), serum STN levels were
again elevated, indicating that STN levels may reflect disease
status. Therefore, serum STN levels may facilitate manage-
ment of endometrial cancer patients with elevated serum STN
levels. In conclusion, this study is the first to investigate serum
STN levels at follow-up, and strongly indicates the potential
of STN as a clinically useful prognostic factor for endometrial
cancer.
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