











Origin of similar high-grade serous ovarian and fallopian tube carcinomas

Figure 3. Kaplan-Meier survival analysis for cases of
type Il OC and FTC in advanced stage.

Table 4. Imnmunohistochemical analysis in pa-
tients of type I OC and FTC

FTC Type Il OC  P-value
p53
Positive 23 137 0.310
Negative 12 48
p16
- 2 19 0.074
+ 7 23
++ 4 54
+++ 21 85
cyclin D1
High expression 12 86 0.216
Low expression 21 93
ER
Positive 23 122 0.883
Negative 11 55
PR
Positive 15 101 0.175
Negative 19 77
Ki-67 index 41.48+3.60 37.10+1.28 0.258
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the tubes were sampled using the traditional
method. In 18 HGSC patients, the tubal lesions
(STIC and/or FT mucosal invasive carcinoma)
were observed in unilateral or bilateral fimbrial
end/ampulla of tube, of which 14 cases showed
STIC, and 4 cases showed invasive mucosal
carcinoma in tube.

A total of 87 OC cases were associated with the
tubal lesions. Among 42 patients with fallo-
pian tube HGSC, 22 cases (52.38%) had STIC
(Figure 5). According to several related refer-
ences [19-21], we named these 129 cases
mentioned above as cases of “newly assigned
FTC".

The tubal lesions were not observed in other 74
OC patients, included 37 cases of type Il OC
and 37 cases with type | OC.

Clinicopathological characteristics in cases
with newly assigned FTC

The clinicopathological characteristics of the
129 cases of newly assigned FTC were com-
pared with cases of type Il OC without tubal
lesions and type | OC patients, respectively
(Table 5). The results showed that there was no
significant difference between newly assigned
FTC and type Il OC without tubal lesions in age
of onset, age of menarche, menopause status,
family history of malignancy, preoperative se-
rum levels of CA125 and CA19-9, and FIGO
stage. However, there were significant differ-
ences between newly assigned FTC and type |
OC in age of onset, age of menarche, meno-
pause status, preoperative serum levels of
CA125 and CA19-9, and FIGO stage. In addi-
tion, the majority of cases of newly assigned
FTC and type Il OC without tubal lesions were in
advanced stage (lll or IV), while most cases in
the type | OC group were in early stage (I or Il).

The Kaplan-Meier estimation showed no signifi-
cant difference in the OS and PFS between
advanced patients of newly assigned FTC and
type Il OC without tubal lesions, while signifi-
cant difference between newly assigned FTC
and type | OC (Figure 6). The mean OS of
advanced patients with newly assigned FTC
and type | OC were 52.17 months and 21.81
months, while the mean PFS were 28.68
months and 14.57 months, respectively.

Table 6 showed that the expression of p53,
pl6, ER, and Ki-67 were high in the former two
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Figure 4. STIC and FT mucosal invasive HGSC in ovar-
ian HGSC patients. A: STIC, as black arrows denoted
(HEx20); B: FT mucosal invasive carcinoma (as black
arrows denoted, HEx40).

groups, and those in type | OC were much lo-
wer. Cyclin D1 was significantly high expressed
in type | OC patients. In addition, there was no
significant difference in PR expression among
the three groups.

Cox’s regression analysis showed that FIGO st-
age was an independent prognostic factor in
cases of newly assigned FTC (OR=8.619) (Table
7).

Discussion

Due to the lack of specific clinical symptoms, it
was hard to have an early diagnosis with OC,
and most patients presented with advanced-
stage disease [22]. Most patients are post-
menopausal women aged near 60-year-old,
and its etiology was associated with a variety of
factors. BRCA mutation was the most well-
known risk factor [23, 24]. Moreover, hormone
levels, chronic inflammation, smoking, high fat
diet, obesity, infertility and environmental fac-
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Figure 5. Tubal invasive HGSC with STIC. (A) HEx40,
(B) STIC as black arrows denoted, HEx100.

tors were also risk factors of OC. And the pa-
thogenesis and histological changes of FTC
were very similar to OC.

In western countries, the median age of pa-
tients with OC was over 60 years [25, 26]. In
our study, the median and mean ages of onset
for type Il OC patients were similar to another
research from China [27], but less than patients
in western countries. This may be related to
China’s one-child policy or ethnic differences.
Family history in this study included breast can-
cer, OC and other malignancies. Among them,
18 cases were with breast cancer/OC family
history, 11 cases with gastric cancer, 10 cases
with esophageal cancer and 18 cases with
other miscellaneous malignancy. Malignancies
of digestive tract were the most common.

Similar to the literatures, our data showed that
HGSC was the most common histological sub-
type of OC (219/374, 58.56%), and most
advanced cases were patients with type Il OC.
These results were consistent with the large
number and rapid clinical progression of type Il
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Table 5. The clinicopathological characteristics in patients of newly assigned FTC, type Il OC without

tubal lesions, type | OC

Clinicopathological parameters assi’;i\gtlijTC Ty?ﬁtljla?g :i/g::m Type | OC p1 P-vaIueP2
Age of onset 57.40+0.84 56.32+1.60 51.16+2.85 0.546 0.042
Age of menarche 14.94+0.16 15.22+0.31 14.41+0.22 0.421 0.091
Menopause status 0.621 0.003
Yes 89 23 15
No 38 12 20
Family history of malignancy 0.250 0.381
Yes 17 2 7
No 112 35 30
Preoperative serum CA125 (U/ml) 0.882 0.000
<35 5 1 10
>35, <500 45 12 14
>500 65 21 6
Preoperative serum CA199 (U/ml) 0.296 0.000
<37 104 34 18
>37 11 1 12
FIGO stage 0.218 0.000
I 7 5 26
Il 17 3 1
H+1V 105 29 10

Notes: P1: Newly assigned FTC vs. Type Il OC without tubal lesions; P2: Newly assigned FTC vs. Type | OC.

OC. The mean OS for advanced type | OC and
type Il OC patients were 43.51 and 55.94
months, while the corresponding mean PFS
were 17.44 and 30.98 months, respectively.
Therefore, our results also implied that type |
OC was insensitive to chemotherapy, and the
prognosis of patients with advanced type | OC
was worse than that of type Il OC.

Compared with a clinical research with large
sample of primary FTC [28], our data showed
that FTC patients in Chinese population had
the following characteristics: younger age of
onset (median age: 55 vs. 62), a higher num-
ber of clinically advanced cases (67% vs. 53%),
and the median OS and PFS being significantly
shorter in patients with advanced disease (0S:
32 myvs. 62 m; PFS: 25 m vs. 38 m). These sug-
gested that FTC in the Chinese population has
a worse prognosis.

Several clinical researches [1, 26, 29] com-
pared the prognosis of serous OC and FTC
patients, but the results were variable. Some
found the prognosis was similar between
serous OC and FTC patients [30], and some
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concluded that FTC patients had better progno-
sis than OC patients in advanced stage. A study
[26] analyzed the prognostic of 12336 cases
of pelvic HGSC from 2004 to 2009, and found
that the prognosis of patients of tubal HGSC in
advanced stage is better than patients of OC.
However, the criteria for assessment for the pri-
mary site are not mentioned in the literature.
Our data indicated that OS and PFS of type I
OC patients in advanced stage have no signifi-
cant difference compared with FTC patients
according to the traditional criteria of primary
site.

The WHO classification and subsequent litera-
tures combined OC and FTC together [31, 32],
based on their similar epidemiological cha-
racteristics and clinical features. We found no
significant difference between cases of type |l
OC and FTC in the clinicopathologic parameters
and immunohistochemical markers. And sur-
vival analysis showed that there were no signifi-
cant differences between the two groups in 0S
of patients in the advanced stage, and in PFS
of patients not only in early stage but also in
advanced stage. These suggested that etiology
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Figure 6. Kaplan-Meier survival analysis for cases
in advanced stage of newly assigned FTC, type Il OC
without tubal lesions, type | OC. A: Newly assigned
FTC vs. type Il OC without tubal lesions (P=0.554),
and Newly assigned FTC vs. Type | OC (P=0.004). B:
Newly assigned FTC vs. Type Il OC without tubal le-
sions (P=0.328), and Newly assigned FTC vs. Type |
0OC (P=0.040).

and pathogenesis of FTC and OC might be simi-
lar, which supported the hypothesis that type
Il OC and FTC were in essentially the same
disease.

STIC provided a basis for the early identification
and prevention of ovarian HGSC, which was of
great clinical significance. In our study, 43 ca-
ses of HGSC showed STIC, including 9 cases
of ipsilateral STIC, 1 case of contralateral STIC,
25 cases of bilateral ovarian lesions with uni-
lateral STIC and 8 cases of bilateral ovarian
lesions with bilateral STIC. The rate of STIC
was similar to reported in the literature [8]. We
also found 18 cases with the tubal lesions in
patients using non-SEE-FIM protocol. Moreover,
STIC were closely related to FTC. Our histologi-
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cal findings provided powerful pathological su-
pport for the hypothesis that most pelvic HG-
SC originate from the fallopian tube.

In the newly revised FIGO staging guidelines,
OC, FTC and peritoneal cancer staging were
unified [31]. In some cases, the primary site
may not be possible to clearly delineated sh-
ould be listed as “undesigneted” or described
as “fallopian tube-ovarian HGSC” [33, 34].
However, it was extremely important to deter-
mine the primary site of pelvic HGSC for epide-
miological studies, morbidity, mortality, data
collection and clinical trials. Some studies rec-
ommended that pelvic HGSCs, which are only
associated with FT mucosal invasive HGSC, sh-
ould be included in the fallopian tube origins.
Evidence includes: (1) The majority of FT muco-
sal invasive HGSC was associated with STIC;
(2) The progression of tumor invasion was in
situ carcinoma/intraepithelial neoplasia to
early invasive cancer, and further progressing
to invasive cancer; (3) It was impossible to
observe the whole histology of the lesion due to
the limitations of pathological samples and
slides.

For a long time, most clinical studies have iden-
tified OC and FTC as two separate cancers, and
did not consider that the histological features
of HGSC mostly associated with STIC. There-
fore, these studies might be biased. Considering
this, we firstly combined cases of OC with the
tubal lesions and the “traditional” FTC, and
defined as “newly assigned FTC”. Compared
patients of newly assigned FTC with type Il OC
without tubal lesions, there was no significant
difference in the clinicopathological parame-
ters as well as in OS and PFS of patients with
advanced stage, and the results of IHC were
similar between the two groups. These were
similar to the analysis between the “conven-
tional” type Il OC and FTC (Tables 3, 4 and
Figure 3), and provided a basis for the hypoth-
esis that “tubal epithelium may be the origin of
high-grade ovarian serous carcinomas that lack
evidence of tubal involvement” [4]. However,
there were significant differences between
cases of newly assigned FTC and type | OC in a
number of clinicopathological parameters, and
survival in patients with advanced disease,
which was consistent with the dualistic model
of epithelial ovarian cancer. Furthermore, Cox’s
regression analysis showed that FIGO stage
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Table 6. Immunohistochemical analysis in patients of newly assigned

FTC, type Il OC without tubal lesions, type | OC

significant difference
in many clinicopatho-

logical parameters be-

Newly Type Il OC without
assigned FTC  tubal lesions

p53

Positive 86 28

Negative 32 7
p16

- 13 1

+ 15 4

++ 30 10

+++ 58 14
cyclin D1

High expression 58 9

Low expression 57 20
ER

Positive 75 17

Negative 40 12
PR

Positive 58 13

Negative 57 16
Ki-67 index 39.73+1.79 41.27+3.56

P-value
Type 10C tween cases of newly
P1 P2 .
assigned FTC and ty-
0.396 0.000 pe Il OC without tubal
5 lesions, but much dif-
32 ferent from cases of
0.583 0.000 type | OC. Our results
12 are consistent with the
15 dualistic model of epi-
7 thelial ovarian cancer.
1 It should be noted that
0.061 0.002 research of newly ass-
o8 igned FTC is limited to
7 a region and a small
0.509 0.000 number of cases. Fur
ther clinical investiga-
11 tions with larger reg-
24 ions and more sam-
0.589 0.168 ples are required.
13
29 Acknowledgements

27.12+4.00 0.698 0.007

Notes: P1: Newly assigned FTC vs. Type Il OC without tubal lesions; P2: Newly assigned FTC

vs. Type | OC.

Table 7. The analysis of independent prognostic factors

by Cox regression model for patients with newly as-
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signed FTC
. 95.0% Cl for Exp (B)
Sig.  Exp (B)
Lower Upper
FIGO stage (I+1l vs. llI+IV) 0.035 8.619 1.169 63.566

was an independent prognostic factor in newly
assigned FTC patients.

Bilateral salpingo-oophorectomy (BSO) has be-
come the standard-of-care for risk reduction in
women at hereditary risk of ovarian cancer in
Europe and the US. However, this operation has
not been widely recognized and implemented
in China. Our data also provides theoretical
support for prophylactic resection of the bilat-
eral fallopian tubes instead of BSO [35].

In summary, our data shows the younger age of
onset and the worse prognhosis in Chinese
women of type Il OC and FTC than that of west-
ern country. The clinicopathological character-
istics of type I OC were similar to FTC, and STIC
is a common histological change in pelvic HG-
SC in Chinese women. Moreover, there is no
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