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Synchronous primary corpus and ovarian cancer:
High incidence of endometriosis and thrombosis
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Abstract. In an attempt to clarify the clinical characteristics of
synchronous primary endometrial and ovarian cancer (SPC),
we reviewed the clinicopathological features of 13 cases
treated in the Department of Gynecology and Obstetrics at
Kyoto University Hospital over the last 6 years and compared
them with 186 cases of primary uterine corpus cancer (PCC)
and 136 cases of primary ovarian cancer (POC). Comparisons
were performed based on clinicopathological factors, including
age, BMI, parity, complication of thrombosis and FIGO stage.
For SPC patients, the mean age was 51.5 years; 6 (46%) were
nulliparous, and 7 (53%) had complicated thrombosis. All
had well-differentiated endometrial cancer and 12 (92%) had
endometrioid cancer in the ovary. The mean age of the SPC
patients was significantly lower than that of the PCC patients
(51.5 vs. 58.9 years). Thrombosis occurred in the SPC patients
at a significantly higher rate than in both the PCC and POC
patients. When the incidence of endometriosis and the regu-
larity of menstruation were compared between patients who
developed SPC with those who develop PCC at a young age
(under 45 years), the SPC patients exhibited a significantly
higher rate of endometriosis (100 vs. 35%), whereas the PCC
patients exhibited a higher rate of irregular menstruation
(53 vs. 15%, p=0.05). As for thrombosis, the age and FIGO
stage of thrombosis-positive patients were significantly
higher than those of thrombosis-negative patients in PCC and
POC, while in SPC patients there was no such difference. In
conclusion, this study demonstrated the differences in clinical
features between SPC and PCC, and also novel features of
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SPC, namely endometriosis and thrombosis, which are essen-
tial in the management of this disease.

Introduction

Synchronous primary endometrial and ovarian cancer (SPC)
is frequently encountered in daily clinical settings. In 1985,
Ulbright and Roth first reported the pathological criteria
for distinguishing metastatic disease from SPC (1). In 1995,
Scully proposed more extensive criteria (2), which are gener-
ally used when cancers develop both in the endometrium and
in the ovary.

Zaino et al reported that SPC occurs in approximately 10%
of women with ovarian cancer and 5% of women with endo-
metrial cancer (3). Earlier studies have suggested that there are
other unique clinical features in SPC. Soliman et al reported
that SPC patients are relatively young and nulliparous. The
histology of SPC is mostly well-differentiated endometrioid
adenocarcinoma, and its prognosis is better than that of
primary uterine corpus cancer (PCC) with ovarian metastasis
or primary ovarian cancer (POC) with uterus metastasis (4).

The prevalence of pelvic endometriosis is approximately
6-10% in women (5). It is estimated that the risk of ovarian
cancer is considerably higher in the presence of endometriosis,
particularly endometrioid adenocarcinoma and clear cell
carcinoma of the ovary (6,7). Furthermore, certain reports have
suggested a correlation between endometriosis and SPC (8).

In this study, we reviewed 13 cases of SPC treated at our
hospital, and compared their clinicopathological features with
those of PCC and POC patients in our department.

Patients and methods

Patients. This study included 186 patients with PCC, 136 with
POC and 13 with SPC. The patients were treated at Kyoto
University Hospital from 2005 to 2010. SPC was defined
according to the criteria of Scully er al (2). Written informed
consent was obtained from each patient.

Demographic data. The following demographic data were
obtained from medical records: age at diagnosis, presenting
symptoms, body mass index (BMI), parity, past medical
history, menopausal status, complication of thrombosis, recur-
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Table I. Characteristics of synchronous primary endometrial and ovarian cancer (SPC) patients.

Overall
survival (M)

Ovarian cancer

Corpus cancer

Age
(years)

Endometriosis Recurrence

stage

Menopause Thrombosis stage

Treatment

Symptom

BMI

P

No.

16

EC.Gl1(1a)

EC.G1(1a)

Post
Pre

CCS+che

Ab bleeding

24.6

48

12
18
14
11

+ + + +

ECGI(lc)
EC.G1(2¢)
EC.G1(2c)
EC.G1(2¢)

ECGI(la)
EC.GI1(1b)
ECGI(1b)
EC.GI(1b)

Pre
Pre
Pre

CCS+che
CCS+che
CCS+che
TAH+BSO

Elevated marker

Abd distention
Ab bleeding
Abd distention

26.0

4.6
192
24.7

1

51
46
43
46
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+pOM-+chemo
CCS+che

12

61 (AWD)

EC,G1(2a)
EC,G1+CCC(2¢)

EC.Gl1(1a)

Post

AD bleeding

17.1

25

57
57
50
61

EC.G1(2b)

Post
Pre

CCS+che

Residual urine
Ab bleeding

3

57
75

EC.Gl1(1c)

EC.,G1(2b)

CCS+che

212

EC,G1(1c)

EC,G1(2b)

Post

CCS+che

Abd distention
AD bleeding
Ab bleeding

24.6

45

EC,Gl(1c)

EC,G1(3a)

Post

TAH+BSO+che

28.3

58
52
35

10

11

51

EC.Gl1(1c)

EC.G1(1a)

Post
Pre

TAH+BSO+che

19.5

26

EC.Gl1(1c)

EC.G1(2a)

TAH+BSO+che

Abd distention,
HNPCC

15.2

12

63 (AWD)

CCC(2a)

EC.G1(3)

Post

Che+CCS+che

27.5 Ab bleeding

67

13

P, parity; Ab bleeding, abnormal bleeding; Abd distention, abdominal distention; HNPCC, hereditary non-polyposis colorectal cancer; CCS, complete cytoreductive surgery; TAH, total abdominal hysterectomy;

BSO, bilateral salphingo-oophorectomy; pOM, partial omentectomy; Che, chemotherapy; EC, endometrioid cancer; CCC, clear cell carcinoma; AWD, alive with disease.

rence of cancer, overall survival rate and menstrual cycle
(regular or irregular). Pathological information, including
histology, grade and presence of endometriosis, were also
obtained. Endometrial and ovarian cancer stages were assigned
based on the classification by the International Federation for
Gynecology and Obstetrics (FIGO). Histological determina-
tion of the endometrial and ovarian cancer was performed
based on the World Health Organization (WHO) committee
classification of tumors. A comparison of SPC with PCC and
POC was performed for several clinical factors including age
at diagnosis, BMI, parity and thrombosis complication.

Statistical analysis. The GraphPad prism (MDF Co., Japan)
was used for the statistical analyses. Fisher's test was used
to assess the significance of differences in the categorical
clinical and pathological variables. Continuous variables were
analyzed using the Mann-Whitney test. P<0.05 was considered
to indicate a statistically significant difference.

Results

Patient characteristics. The characteristics of the SPC patients
are listed in Table I. The mean age at diagnosis was 51.5 years,
and the mean BMI was 22. Six of the 13 patients (46%) were
nulliparous. Histologically, the lesion in the endometrium was
endometrioid adenocarcinoma (G1/G2) in all cases, whereas
the lesion in the ovary was well-differentiated endometrioid
adenocarcinoma in 12 of 13 cases, and clear cell carcinoma
in one case. The age at SPC diagnosis was significantly lower
than the age at PCC diagnosis (51.5 vs. 58.9 years; Table II).
A greater number of SPC patients were nulliparous (46.2%)
compared with the PCC (28.5%) and POC (33.8%) patients,
although there was no significant difference. In our department,
complete cytoreductive surgery with adjuvant chemotherapy
is the standard treatment course for SPC. Recurrent disease
was observed in two SPC patients. All patients, including
those with disease recurrence, were alive as of January 2012.
Endometriosis was observed in all of the SPC cases.

Comparison of young PCC and SPC patients. As the age of the
SPC patients was significantly lower than that of PCC patients,
we selected the young PCC patients (those under 45 years old)
with G1 and G2 endometrioid adenocarcinoma, and compared
them with the SPC patients in terms of the clinicopathological
factors. The POC patients whose histological type was endo-
metrioid adenocarcinoma or clear cell carcinoma were also
used for comparison (Table III). There was no significant
difference between each group in terms of age, BMI and
nulliparity. However, an irregular menstrual cycle was more
frequently observed among the PCC patients under 45 years
old than among the SPC patients (9 of 17, 52.9% vs. 2 of 13,
15.4%), although the difference was not significant (p=0.05).
In addition, endometriosis complications were more frequent
among the SPC patients than the PCC patients under 45 years
(17 of 17, 100% vs. 6 of 17, 35.3%). Moreover, the incidence of
thrombosis was significantly higher in the SPC patients (7 of
13, 53.8% vs. none, 0%).

Incidence of thrombosis. Thrombosis complications were
observed in SPC patients at a significantly higher frequency
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Table II. Comparison of clinicopathological features among SPC, POC and PCC patients.

SPC (n=13) POC (n=136) PCC (n=186)
Age (years) 515 545 58.9°
Type of cancer
Endometrioid adenocarcinoma G1/G2 (%) 13 (100) 11 (8.1) 101 (54.5)
Endometrioid adenocarcinoma G3 (%) 6(4.4) 34 (18.2)
Serous adenocarcinoma (%) 53 (39.0) 31 (16.6)
Clear cell carcinoma (%) 1(7.8) 37 (27.2) 8(4.3)
Mucinous adenocarcinoma (%) 15 (11.0) 1(0.5)
Others (%) 24 (17.6) 10 (5.3)
Stage
1 1+1: 3 cases 64 (47.1) 111 (59.4)
2 2+1: 3 cases, 1+2: 4 cases,
2+42: 1 cases 5@3.7) 14 (7.5)
3 3+1: 1 case, 3+2: 1 case 47 (34.6) 46 (24.6)
4 18 (13.2) 16 (8.6)
BMI (kg/m?) 22.1 219 235
Nulliparity (%) 6 (46.2) 46 (33.8) 54 (28.9)
Thromboembolism (%) 7 (53.8)" 20 (14.7) 10 (5.3)

*p<0.05. For SPC patients, the stage is given as corpus cancer stage first and ovary cancer stage second. Therefore, 1+1 means corpus cancer is
stage 1 (within corpus body), and ovarian cancer is stage 1 (within unilateral side). SPC, synchronous primary endometrial and ovarian cancer;
POC, primary ovarian cancer; PCC, primary uterine corpus cancer.

Table III. Comparison among patients with SPC, PCC with endometrial cancer (G1/G2 under 45 years old), POC with ovarian
endometrioid adenocarcinoma and POC with clear cell carcinoma, which are recognized as endometriosis-related cancer.

PCC POC POC
SPC (em cancer G1/G2, (endometrioid cancer; (clear cell carcinoma;
(n=13) under 45 years; n=17) n=17) n=37)
Age (years) 515 55.1 53.1
Stage (%)
1 1+1: 3 cases 15(88.2) 10 (58.8) 28 (75.7)
2 2+1: 3 cases, 1+2: 4 cases
2+1: 1 case 1(5.9) 1(5.9) 1.7
3 3+1: 1 cases, 3+2: 1 case 1(5.9) 5294) 4 (10.8)
4 0 (0) 1(5.9) 4(10.8)
BMI (kg/m?) 22.1 21.9 243 21.7
Nulliparity (%) 6(46.2) 13 (76.5) 6 (35.3) 20 (54.1)
Thromboembolism (%) 7 (53.8)* 0 (0) 1(5.9) 6(16.2)
Irregular mense (%) 2 (15.4)° 9(52.9)
Endometriosis (%) 13 (100)* 6(35.3)

1p<0.05; °p=0.05. For SPC patients, the stage is given as corpus cancer stage first and ovary cancer stage second. Therefore, 1+1 means corpus
cancer is stage 1 (within corpus body), and ovarian cancer is stage 1 (within unilateral side). SPC, synchronous primary endometrial and
ovarian cancer; POC, primary ovarian cancer; PCC, primary uterine corpus cancer; em cancer, endometrial cancer.

(7 of 13, 53.8%) than in PCC patients (10 of 186, 5.3%) and  (+) group and a thrombosis (-) group. Among the PCC patients,
POC patients (20 of 146, 14.7%). We further investigated the = patients with thrombosis were significantly older and had a
clinical features of the thrombosis cases (Tables IV and V).  more advanced stage of disease (FIGO stage III+IV) compared
Each group of cancer patients was divided into a thrombosis ~ with those without thrombosis. POC patients with thrombosis
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Table I'V. Comparison among thrombosis(+) patients in each group.

SPC (n=7) POC (n=20) PCC (n=10)

Age (years) 51.1° 62.8 66.1
Type of cancer

Endometrioid adenocarcinoma G1/G2 (%) 7 (100) 3(30)

Endometrioid adenocarcinoma G3 (%) 1(0.5) 1 (10)

Serous adenocarcinoma (%) 10 (50.0) 4 (40)

Clear cell carcinoma (%) 1 (28.6) 6 (30.0) 1 (10)

Mucinous adenocarcinoma (%) 2 (10.0)

Others (%) 3(15.0) 1 (10)
Stage

1 1+1: 2 cases 6 (30.0) 2 (20)

2 2+1: 2 cases, 1+2: 1 case 1(0.5) 1 (10)

3 3+1: 1 cases, 3+2 1 case 6 (30.0) 3 (30)

4 7 (35.0) 4 (40)
BMI (kg/m?) 23.2 22.5 22.8
Nulliparity (%) 4(66.2) 3(15.0) 2 (20)

*p<0.05. For SPC patients, the stage is given as corpus cancer stage first and ovary cancer stage second. Therefore, 1+1 means corpus cancer is
stage 1 (within corpus body), and ovarian cancer is stage 1 (within unilateral side). SPC, synchronous primary endometrial and ovarian cancer;

POC, primary ovarian cancer; PCC, primary uterine corpus cancer.

were also significantly older than those without thrombosis. In
contrast, there was no significant difference in age and FIGO
stage between the SPC patients with and without thrombosis.
In addition, when the incidence of thrombosis was compared
in advanced stage patients (FIGO stage II+III ovarian cancer
or FIGO stage III endometrial cancer), the SPC patients had a
significantly higher rate of thrombosis than the PCC (p<0.001)
or POC (p=0.004) patients.

Discussion

In this study, we compared several clinicopathological features
of SPC with those of PCC or POC. First, we found a significant
difference in the age at diagnosis between patients with SPC and
those with PCC. Patients with SPC were significantly younger
than those with PCC (51.5 vs. 58.9 years). Additionally, the
mean age of patients with SPC was relatively lower compared to
POC, although the difference was not statistically significant.
In addition, patients with SPC exhibited a relatively high rate
of nulliparity compared to those with PCC. There are several
earlier reports that describe the clinicopathological features of
SPC. In their review of 84 cases of SPC, Soliman et al reported
that women with SPC were young, obese and nulliparous (4).
Sultan et al also indicated that women with SPC were signifi-
cantly younger than women with PCC and POC (9). Herrinton
et al reported that high parity and long-term use of oral contra-
ceptives reduced the risk of SPC (10). Taken together, younger
age and nulliparity appear to be unique features of SPC. Our
next question was whether the difference between SPC and
PCC is due to the inclusion of older PCC patients, who might
be significantly different from younger patients in terms of
tumor biology as well as host condition. To address this issue,
we selected only the young PCC patients under the age of 45.

When the SPC patients were compared with this group of PCC
patients, there were still significant differences: the incidence
of endometriosis (100 vs. 35%) and thrombosis (54 vs. 0%) was
significantly higher in SPC patients. These data suggest that
SPC has several unique clinical features that are distinct from
PCC in patients of a similar age.

In all 13 SPC cases, the lesion in the endometrium was
well-differentiated endometrioid carcinoma, and in 11 of the
13 cases, the lesion in the ovary was also well-differentiated
endometrioid carcinoma. Of the other two SPC cases, one was
clear cell carcinoma, and the other involved both well-differ-
entiated endometrioid carcinoma and clear cell carcinoma in
the ovary. According to previous reports, the majority of SPC
cases consist of well-differentiated endometrioid carcinoma
in both the endometrium and the ovary (4,9,11), which is
consistent with the results of the present study. In a relatively
short follow-up period, only 2 (15.4%) cases of SPC recurred,
and both patients are currently alive, suggesting a favorable
outcome of SPC. Most of the previous reports refer to an
excellent overall survival rate in women with SPC, which
is reportedly due to the earlier stage at diagnosis of SPC
compared with POC. The first symptom in the majority of
SPC cases is abnormal bleeding (4). Accordingly, in our study,
8 of the 13 SPC patients visited our hospital due to abnormal
bleeding. However, Williams et al revealed that SPC still had
a better prognosis that was independent of stage, even after
adjusting for other prognosis factors. In other words, SPC itself
might be directly associated with good prognosis (12).

Notably, in our study, the presence of endometriosis was
a factor in all the SPC patients. Endometriosis represents a
significant site of origin of ovarian cancer, particularly in the
case of endometrioid adenocarcinoma and clear cell carcinoma.
Several previous reports have suggested a correlation between
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Table V. Comparison of clinical features of thrombosis.
A, Comparison of age between patients with positive and negative thrombosis status in each group
Thrombosis(+) Thrombosis(-) p-value

SPC 51.1 52.0 1.0
POC 62.8 53.0 0.002
pCC 66.1 580 0.03
B, Comparison of ratio of thrombosis(+) between patients with low-stage and high-stage disease in each group

Thrombosis(+)/stage 1+2 Thrombosis(+)/stage 3+4 p-value
SpC* 5/11 2/2 046
POC 7/69 13/65 0.15
pPCC 3/125 7/60 0.015

C, Comparison of positive vs. negative thrombosis ratio among patients with SPC, POC stage 243 and PCC stage 3

Thrombosis(+) Thrombosis(-)
SPC 7/13 6/13b¢
POC stage 2+3 7/52 45/52
PCC stage 3 3/46 43/46

“For SPC patients, corpus cancer stage is used to divide the two groups. °p=0.0042 compared with POC stage 2+3. °p=0.0004 compared with
PCC stage 3. SPC, synchronous primary endometrial and ovarian cancer; POC, primary ovarian cancer; PCC, primary uterine corpus cancer.

Figure 1. Microscopic view of ovary lesion of patient no. 7. (a) Both atypical
endometriosis (right side) and endometrioid adenocarcinoma (left side)
co-exist (10x10). (b) Magnification of right black square in (a); atypical
endometriosis (10x40). (c) Magnification of left black square in (a); well-
differentiated endometrioid adenocarcinoma (10x40).

endometriosis and SPC. Kondi-Pafiti er al pathologically
confirmed endometriosis in all patients with SPC (13). Zaino
et al reported the presence of endometriosis in 31% of SPC
patients (3). Two possibilities have been suggested regarding
the association between endometriosis and SPC. First, endome-
triotic implants may undergo direct malignant transformation,

often through atypical endometriosis. Second, cancer and
endometriosis share various environmental, immunological,
hormonal and genetic predisposing factors (14). In our study,
the clinicopathological features (irregular menstruation cycle
and presence of endometriosis) of SPC resemble those of
endometriosis-associated ovarian cancer rather than young-age
PCC. In some of our SPC patients, atypical endometriosis was
observed (Fig. 1), which is reportedly found in approximately
60-80% of endometriosis-associated ovarian cancer (8,14).
Cancer-related thrombosis is also known as Trousseau's
syndrome, which was first reported in 1865 in association with
gastric cancer (15). Factors secreted by cancer cells impair the
coagulation and fibrinolytic system. One of these factors is
tissue factor (TF) (16). Conversion of factor VII to its active
form (factor VIIa) in complex with TF triggers the production
of other coagulation-related proteases, particularly factor X
and factor IXa. Elevated TF expression is observed in carci-
noma cells in Trousseau's syndrome as well as in associated
angiogenic endothelium. Activated oncogenes (K-ras, EGFR,
PML-RARA and MET) or inactivated tumor suppressors (p53
and PTEN) are known to lead to an induction of TF and its
activity (17). It is also suggested that tumor hypoxia increases
the expression of genes that facilitate coagulation, including
TF and plasminogen activator inhibitor type 1 (PAI-1) (18).
In gynecological malignancies, ovarian cancer, particularly
clear cell carcinoma, is known to increase the development
of complicated thrombosis (19,20). Uno et al studied TF
activity in ovarian cancer, and reported that TF expression
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in clear cell carcinoma is significantly increased compared
with that in non-clear cell carcinoma (21). We demonstrated
that clear cell carcinoma of the ovary has aberrant expres-
sion of coagulation-related genes, which is caused by the
microenvironment within the endometriotic cyst (22). Thus
far, no study has addressed the association between SPC and
thrombosis. In the current study, patients with SPC developed
thromboses at a significantly higher rate compared to PCC and
POC patients; as many as 53.8% (7 of 13) of the SPC patients
developed complicated thrombosis prior to starting therapy. In
the PCC and POC patients, those who developed thrombosis
were significantly older than those who did not. In patients
with PCC, those who developed thrombosis had a significantly
higher FIGO stage than those who did not. However, in SPC
cases, there was no such tendency. Although there was only a
relatively small number of cases included in this study, SPC
itself may be an independent risk factor for thrombosis, similar
to clear cell carcinoma.

In conclusion, this study indicates that SPC has several
unique features, including young age, nulliparity and a better
prognosis. In addition, endometriosis was detected in all of
the SPC patients, which is consistent with several previous
studies. Clinically, SPC may be more similar to endometriosis-
related ovarian cancer than young-age corpus cancer. Notably,
thrombosis occurred in patients with SPC at a significantly
higher rate than in PCC and POC. There may be specific
carcinogenetic mechanisms in SPC that are related to its own
unique features, including the co-existence of endometriosis
and thrombogenic tendency. Further research is required to
explore these mechanisms.
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