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Immunocytologic Identiﬁcation of
Serous and Mucinous Cystadenocarcinoma
Types of Ovarian Carcinoma that Have
Metastasised to Serous Fluids

ABSTRACT Objective: Most cases of neoplastic deaths in females are due to ovarian carcinoma.
Ovarian carcinomas are generally primary tumors and they cause plevral, peritoneal and pericardial effusion after metastasis. Subclassification of ovarian carcinoma is important both biologically
and therapeutically. We aimed to demonstrate the specificity of several reactives in the serous fluids in detection of serous and mucinous metastatic ovarian adenocarcinomas. Material and Methods: Eight hundred fifty serous fluid specimens admitted to Hannover Cytopathology Laboratory
with suspected ovarian carcinoma metastasis were stained with May Grünwald-Giemsa and 127 of
them were diagnosed as metastatic carcinoma. In order to detect the primary site, alkaline phosphatase (ALP), cancer antigen 125 (CA 125) and cancer antigen 15-3 (CA 15-3) reactives were applied to these 127 serous fluids and 116 of them were diagnosed as ovarian carcinoma metastasis.
For differentiation of the serous and the mucinous types, alcian blue (AB), vimentin (VIM) and cytokeratin 20 (CK20) reactives were applied to these samples. Results: AB and CK20 positive reactivities were found to be more significant in mucinous cystadenocarcinomas than in serous
cystadenocarcinomas (93 vs. 7% for AB and 95.5 vs. 4.5% for CK20, respectively p< 0.001). However, VIM was found to reflect negative reactivity in mucinous cystadenocarcinomas (92.3%) comparing with serous cystadenocarcinomas (7.7 %) (p< 0.001). Conclusion: Positive AB and CK20
reactivity has a higher predictive value for detection of mucinous cystadenocarcinomas in patients
with serous fluid metastasis, whereas negative VIM reactivity may have similar importance for cytological differentiation of serous ovarian cystadenocarcinomas.
Key Words: Ovarian carcinoma, adenocarcinoma, pleura-ascites-pericardial fluid,
serous-mucinous identification, immunocytochemistry

ÖZET Amaç: Kadınlarda kanserden ölümle sonuçlanan olguların çoğu over karsinom kaynaklıdır.
Over karsinomlar genellikle primer orijinlidir ve metastaz sonrası plevra, periton ve perikardiyum
boşluklarında sıvı birikimine neden olur. Over karsinomların alt sınıflandırılmasının hem biyolojik
hem de terapötik açıdan önemli olduğu gösterilmiştir. Bu çalışmada seröz sıvılara metastaz yapan
seröz ve müsinöz over kistadenokarsinomların tanımlanmasında kullanılan bazı reaktiflerin
özgünlüğü ve duyarlılığını göstermeyi amaçladık. Gereç ve Yöntemler: Laboratuvara over karsinom
metastaz şüphesi ile gönderilen 850 seröz sıvı örneği May Grünwald-Giemsa ile boyandı ve 127 tanesine metastatik karsinom tanısı konuldu. Primer odağı saptamak amacıyla alkalen fosfataz (ALP),
Kanser antijeni 125 (CA 125) ve kanser antijeni 15-3 (CA 15-3) reaktifleri 127 seröz sıvıya uygulandı ve 116 tanesine over karsinom metastazı tanısı kondu. Seröz ve müsinöz tiplerin ayırımı için bu
örneklere “Alcian” mavisi (AB), vimentin (VIM) ve sitokeratin 20 (CK20) reaktifleri uygulandı. Bulgular: AB ve CK20 pozitivitesi seröz kistadenokarsinomlara kıyasla müsinöz kistadenokarsinomlarda daha anlamlı bulundu. (AB için sırasıyla %93’e karşı %7, CK20 için %95.5’e karşı %4.5; p <0.001)
bulundu. Bununla birlikte VIM’in seröz kistadenokarsinom (%7.7) ile karşılaştırıldığında (p <0.001),
müsinöz kistadenokarsinomda negatif reaktiviteyi (%92.3) yansıttığı bulundu. Sonuç: Pozitif AB ve
CK20 reaktivitesi, seröz sıvı metastazı olan hastalarda müsinöz kistadenokarsinom tespiti için yüksek prediktif değerlere sahiptir. Bununla birlikte negatif VIM reaktivitesi, seröz over kistadenokarsinomların sitolojik diferansiyasyonu için benzer öneme sahip olabilir.
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varian carcinoma is the most lethal gynecological malignancy and 90% of them
originate from the surface epithelium of
ovarian gland. These neoplasms are classified into
distinct morphologic categories based on the appearance of the epithelium: serous, mucinous, endometrioid, clear cell, transitional, squamous, mixed
or undifferentiated types.1-3 The morphology-based prognostic factors of the ovarian carcinoma are
the histological subtype, tumour grading and perhaps the receptor status. A correct histological classification with consideration of all morphology
related prognostic factors is necessary for oncologists to choose the optimal individual therapeutic
option.4

Ovarian carcinomas are generally of primary
origin and cause fluid accumulation in the pleura,
peritoneum and pericardium. In the last 20 years,
immune-stains applied with various antibodies in
serous fluids became very important because they
increased the diagnostic accuracy of differentiation
and type detection of metastatic carcinomas of unknown primary site.5-7

The numerical diversity of tumours due to cellular and morphological diversity of the ovary results in confusion, and leads to difficulties in
diagnosis. Since both primary and metastatic ovarian carcinomas mostly display the same ultrastructural structure as that of adenocarcinomas, in
differential diagnosis, tumour markers, cytochemistry and immunocytochemical reactives facilitate the diagnosis.8-10 Numerous immunocytochemical
reactives improve the chances of type detection,
early diagnosis, treatment and cure.6,8-12

In the literature, even though there are several cytological markers that have been proposed for
differentiation of serous and mucinous types of
ovarian carcinoma, none of them has been proven
to be superior to each other currently. Herein, therefore, we intended to demonstrate the specificity
of AB, ALP, CA 125, CA 15-3, VIM and CK20 reactives in detection of serous and mucinous ovarian adenocarcinomas that were metastasized to
serous fluids.
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MATERIAL AND METHODS

The study materials were 850 serous fluids sent to
the Hannover Cytopathology Laboratory in Germany between November 2005 and May 2006 with
suspected ovarian carcinoma metastasis. This study
is a part of routine clinical screening procedure for
patients suspected of ovarian carcinoma. For this
reason, ethical approval was not included. The age
of the subjects ranged between 40 and 94 years.
The fluids admitted to the laboratory were centrifuged for 10 minutes at 1500 rpm and 8-12 smear
preparations were prepared from each material and
fixed by air drying. Serous and mucinous ovarian
cystadenocarcinomas were identified by three
steps: 1. For morphological assessment, two of these preparations were stained with May GrünwaldGiemsa method. According to morphological features, serous fluids were classified into five stages.
Stage IV and V (127 serous fluids) were accepted as
a metastatic carcinoma and these fluids also clinically diagnosed as metastatic ovarian carcinoma. 2.
In order to detect the primary site of the metastatic carcinoma ALP, CA 125 and CA15-3 were applied to 127 serous fluids with metastatic carcinoma
(stage IV and V) and 116 of them were diagnosed as
ovarian carcinoma. 3. For serous and mucinous
type detection of the 116 serous fluids diagnosed
with ovarian carcinoma, VIM, CK 20 and AB were
separately applied to the other preparations. In order to attain the degree of positivity in serous and
mucinous cystadenocarcinomas, VIM, CK 20, AB,
ALP, CA 125 and CA15-3 were used. The reactives
applied to all of the fluids diagnosed as ovarian adenocarcinoma could not be assessed in some of the
smear preparations due to the lack of enough material or tumour cells.
Primary antibodies (CA125, CA15-3, VIM,
CK20) were visualized with detection DAKO
LSAB 2 System using peroxidase labelled streptavidin biotin secondary detection kit (code no
K0675; Dako, Glastrup, Denmark). After each application the preparations were washed with TrisBuffered Saline. They were then stained with the
opposite stain Hemalaum and covered with glycerine.13
Turkiye Klinikleri J Med Sci 2009;29(6)
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Pearson chi-square and Fisher’s exact methods
were used to compare of serous and mucinous positive results.
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RESULTS

According to morphological feature, 850 serous fluids are classified into five stages. Distribution of
these samples according to stage I-II, stage III, stage IV and stage V were 690, 33, 9, and 118, respectively. Of the 127 serous fluid samples with
carcinoma in stage IV and V, 95 were pleural fluids (75%), 29 were ascites (23%) and 3 were pericardial fluids (2%) (Table 1).
The primary sites of a total of 127 serous fluids
with stage IV and V carcinomas were evaluated as
ovarian in 116, endometrial in 5 and ovarian metastatic adenocarcinoma in 6 samples with the reactives (ALP, CA 125 and CA15-3) applied (data not
shown).

FIGURE 1B: Cytoplasmic reaction and more than one nucleus in serous cystadenocarcinomas (CA15-3 x 600).

In the morphological identification of 116 serous fluids diagnosed as ovarian carcinomas, 83 the
TABLE 1: The distribution of 850 serous fluids
according to stages.1

Serous fluids
Pleura

Stage I-II
561

Ascites

119

Total

690

Pericardium

10

Stage III Stage IV

Stage V

Total

-

29

154

9

118

850

20

9

7

-

6

33

86
3

676
20

Stage I-II: Normal and inflammation, Stage III : Suspected, Stage IV: Strongly suggesting malignancy Stage V: Definitely malignant.

1

FIGURE 1A: Diffuse cytoplasmic and membranous positivity in mucinous
cystadenocarcinomas (CA125 x 600).
Turkiye Klinikleri J Med Sci 2009;29(6)

FIGURE 1C: Intensive cytoplasmic reaction in serous papillary cystadenocarcinomas. Some cells have two nuclei (VIM x 600).

of had characteristics mucinous and 33 had serous
cystadenocarcinoma. Mucinous and serous cystadenocarcinomas were grouped according to their
degree of positivities. While in mucinous cystadenocarcinomas AB, VIM and CK20 were found to
be 97, 33 and 82% positive, respectively, in serous
cystadenocarcinomas AB, VIM and CK20 were found to be 29, 84 and 13% positive, respectively (Figure 1 C, D) (Table 2). There were no differences in
ALP, CA125 and CA15-3 reactives between serous
and mucinous cystadenocarcinomas samples (Figure 1 A, B and E) (Table 2).

When compared to serous cystadenocarcinomas, AB and CK20 positive reactivity were found
to be more significant in mucinous cystadenocarcinomas (7 vs. 93% for AB and 4.5 vs. 95.5% for
1437
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FIGURE 1D: Diffuse CK20 positivity in mucinous cystadenocarcinomas
(CK20 x 600).

FIGURE 1E: Diffuse ALP positivity in ovarian adenocarcinomas (ALP x 600).

CK20, p< 0.001). However, VIM was more negative in mucinous cystadenocarcinomas than the serous ones (92.3 vs. 7.7%, p< 0.001; Table 3).

carcinomas in numerous studies however it is positive in all epithelial ovarian tumours and normal
structures originating from breast, gastrointestinal
system, thyroid, kidney and even coelomic epithelium; but it is more frequent in serous ovarian
tumours.5, 6, 14 In our study CA125 positivity was
95% in mucinous carcinomas and 93% in serous
carcinomas.

DISCUSSION

Since primary and metastatic ovarian carcinomas
display the same structure as the adenocarcinoma,
tumour markers and immunological reactives are
being used in the diagnosis and tumour type detection.5, 8,12,14 CA 125 positivity has been investigated without distinguishing between serous and
mucinous types, and the positivity rates were reported to vary from 28.6 to 96%.5,6,8,11,15,16 CA 125
was previously thought to be specific to ovarian

Similarly, CA 15-3 is mostly specific for breast
cancers in women.7, 10 CA 15-3 can also be positive
in ovarian, lung and prostate tumours. It is positive in non-cancerous conditions (benign breast,
ovarian disease, endometriosis, pelvic inflammation and hepatitis), as well. It has been reported that

TABLE 2: The degrees of positivity in mucinous and serous cystadenocarcinomas.

Mucinous

Cystadenocarcinoma

CA 15-3

19

18 (27)

CK20

14

15 (19)

37 (48)

11 (14)

3 (10)

21 (68)

4 (13)

4 (14)

14 (50)

5 (18)

ALP

CA 15-3
VIM

CK20

1438

Total positive

11

CA 125

n (%)

3+

ALP

CA 125

n (%)

2+

n (%)

AB

AB

Cystadenocarcinoma

1+

Reactive

VIM

Serous

0

n (%)

n (%)

2

18 (26)

35 (51)

13 (19)

66 (97)

3

9 (11)

38 (46)

32 (39)

79 (96)

48
11
3
2
5
4

21

9 (11)

15 (21)
2 (13)
6 (19)
7 (28)
1 (4)

30 (37)
25 (38)
7 (9)

3 (16)

15 (48)
9 (36)
2 (8)

31 (38)
14 (2)
2 (3)
-

70 (86)
57 (75)
24 (33)
63 (82)
5 (29)
28 (9)

8 (26)

29 (93)

5 (20)

21 (84)

-

23 (82)
3 (13)
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TABLE 3: The comparison of positivity of reactives in
serous and mucinous cystadenocarcinomas.
AB

Marker1
0

Serous
84.6%

Mucinous
15.4%

ALP

0

21.4%

78.6%

0

40.0%

CA 125
CA 15-3
VIM
CK 20

1
2

1
1
1
0
1
0

7%

28.6%
26.9%
20.8%
28.8%
7.7%

1

46.7%

1

4.5%

0

60.0%

Significance2

93.0%

*

71.4%

NS

73.1%

NS

71.3%

NS

53.3%

*

95.5%

*

60.0%
79.2%
92.3%
40.0%

0: negative; 1: positive (+1, +2, +3).
NS: nonsignificant, *: p <0.0001.

it can also be positive in pregnancy and lactation.
CA 15-3 is always positive in clear cell carcinomas
of the adrenal gland and it is always negative in primary adrenocortical neoplasms, which is significant in diagnosis. CA 15-3 antibody is used to
detect the primary site of the metastatic carcinoma
in serous fluids in our study. CA 15-3 positivity was
reported to be 75% in mucinous carcinomas and
82% in serous carcinomas.10

In recent years the importance of vimentin
and cytokeratin has been emphasised in tumour
differentiation.7,9-12,16-18 VIM and CK20 are cytoplasmic and intermediary filament proteins constituting an important portion of the cellular
skeleton. VIM is also expressed in mesenchymal
cells, lymphoma and extra-muscular sarcomas. In
various studies, VIM positivity has been reported
be 30-31% in non-mucinous ovarian carcinomas,
59% in the ones without serous mucinous differentiation and 17% in mucinous ovarian carcinomas.10,18,19 In our study, VIM was more positive in
serous carcinomas (84%) than in mucinous carcinomas (32%).

Turkiye Klinikleri J Med Sci 2009;29(6)

CK 20 is essentially a Type I acidic cytokeratin
found in urothelium and Merkel cells in gastric and
intestinal epithelium. It is also expressed in colon,
stomach, pancreas, ovarian tumours and transitional and Merkel cell carcinomas.7,9,16,17,19-21 Squamous cell carcinomas, breast, lung and endometrial
adenocarcinomas, non-mucinous ovarian tumours
and small cell carcinomas do not express CK
20.18,20,22 Although non-mucinous ovarian tumours
do not express CK 20, the CK20 expression rate of
mucinous ovarian tumours has been reported to
vary from 0 to 69%.10,11,17,19,20,22 Cytokeratin is useful in the detection of tumours origins provided
that they are collected in adequate numbers in mucinous tumours.23 In these studies the number of
cases ranges between 14-77. In this study, a higher
number of cases with CK20 positivity was found in
mucinous carcinomas when compared to serous
carcinomas (82 vs 13%).

AB positivity is specific in mucinous cystadenocarcinomas.24-30 AB positivity (97%) in the present study is in agreement with literature. ALP
positivity is specific in the differential diagnosis
of adenocarcinoma.24 ALP is negative in epidermoid carcinoma. Since poorly differentiated adenocarcinomas are morphologically similar to
poorly differentiated epidermoid carcinomas, ALP
is used in the differentiation of these two tumours.12,24,31
In the literature research we noted that various immunocytochemical panels have been applied for the detection of the primary sites of
adenocarcinomas that metastasised to serous fluids, however we did not encounter any studies aiming to cytologically identify serous and mucinous
ovarian cystadenocarcinomas. In conclusion, for
the detection of the type of adenocarcinomas (serous and mucinous) metastasised to serous fluids,
use of positive CK20 and AB reactivities and negative VIM reactivity, in addition to conventional
cytochemical and immunocytochemicals, can be
considered.
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