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

Serdz Sivilara Metastaz Yapan Seroz ve
Miisin6z Over Kistadenokarsinom Tiplerinin
Immiinositolojik Tanimlamasi

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 pericar-
dial 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 flu-
ids in detection of serous and mucinous metastatic ovarian adenocarcinomas. Material and Meth-
ods: Eight hundred fifty serous fluid specimens admitted to Hannover Cytopathology Laboratory
with suspected ovarian carcinoma metastasis were stained with May Griinwald-Giemsa and 127 of
them were diagnosed as metastatic carcinoma. In order to detect the primary site, alkaline phos-
phatase (ALP), cancer antigen 125 (CA 125) and cancer antigen 15-3 (CA 15-3) reactives were ap-
plied 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 cy-
tokeratin 20 (CK20) reactives were applied to these samples. Results: AB and CK20 positive reac-
tivities 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). How-
ever, VIM was found to reflect negative reactivity in mucinous cystadenocarcinomas (92.3%) com-
paring 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 cy-
tological differentiation of serous ovarian cystadenocarcinomas.

Key Words: Ovarian carcinoma, adenocarcinoma, pleura-ascites-pericardial fluid,
serous-mucinous identification, immunocytochemistry

OZET Amag: Kadinlarda kanserden ¢liimle sonuglanan olgularin ¢ogu over karsinom kaynaklidir.
Over karsinomlar genellikle primer orijinlidir ve metastaz sonrasi plevra, periton ve perikardiyum
bosluklarinda siv1 birikimine neden olur. Over karsinomlarin alt siniflandirilmasinin hem biyolojik
hem de terapétik agidan 6nemli oldugu gosterilmistir. Bu ¢alismada ser6z sivilara metastaz yapan
ser6z ve miisindz over kistadenokarsinomlarin tanimlanmasinda kullanilan bazi reaktiflerin
ozglinliigii ve duyarlilifini gostermeyi amagladik. Gereg ve Yontemler: Laboratuvara over karsinom
metastaz siiphesi ile génderilen 850 seroz sivi 6rnegi May Griinwald-Giemsa ile boyandi ve 127 ta-
nesine metastatik karsinom tanisi konuldu. Primer odag: saptamak amaciyla alkalen fosfataz (ALP),
Kanser antijeni 125 (CA 125) ve kanser antijeni 15-3 (CA 15-3) reaktifleri 127 ser6z siviya uygulan-
d1 ve 116 tanesine over karsinom metastaz1 tanisi kondu. Ser6z ve miisinoz tiplerin ayirimi i¢in bu
orneklere “Alcian” mavisi (AB), vimentin (VIM) ve sitokeratin 20 (CK20) reaktifleri uygulandi. Bul-
gular: AB ve CK20 pozitivitesi seroz kistadenokarsinomlara kiyasla miisinoz kistadenokarsinomlar-
da daha anlamh bulundu. (AB i¢in sirastyla %93’e kars1 %7, CK20 i¢in %95.5’e kars1 %4.5; p <0.001)
bulundu. Bununla birlikte VIM’in ser6z kistadenokarsinom (%7.7) ile karsilastirildiginda (p <0.001),
miisinéz kistadenokarsinomda negatif reaktiviteyi (%92.3) yansittig1 bulundu. Sonug: Pozitif AB ve
CK20 reaktivitesi, serdz sivi metastazi olan hastalarda miisin6z kistadenokarsinom tespiti igin yiik-
sek prediktif degerlere sahiptir. Bununla birlikte negatif VIM reaktivitesi, ser6z over kistadenokar-
sinomlarin sitolojik diferansiyasyonu i¢in benzer 6neme sahip olabilir.

Anahtar Kelimeler: Over karsinomu, adenokarsinom, plevra-asit-perikardiyal sivi,
ser6z-miisinz tanimlama, immiinositokimya
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varian carcinoma is the most lethal gyne-

cological malignancy and 90% of them

originate from the surface epithelium of
ovarian gland. These neoplasms are classified into
distinct morphologic categories based on the appe-
arance of the epithelium: serous, mucinous, endo-
metrioid, clear cell, transitional, squamous, mixed
or undifferentiated types.!® The morphology-ba-
sed prognostic factors of the ovarian carcinoma are
the histological subtype, tumour grading and per-
haps the receptor status. A correct histological clas-
sification with consideration of all morphology
related prognostic factors is necessary for oncolo-
gists to choose the optimal individual therapeutic
option.*

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 un-
known primary site.>”

The numerical diversity of tumours due to cel-
lular and morphological diversity of the ovary re-
sults in confusion, and leads to difficulties in
diagnosis. Since both primary and metastatic ovari-
an carcinomas mostly display the same ultrastruc-
tural structure as that of adenocarcinomas, in
differential diagnosis, tumour markers, cytoche-
mistry and immunocytochemical reactives facilita-
te the diagnosis.®'* Numerous immunocytochemical
reactives improve the chances of type detection,

early diagnosis, treatment and cure.®%?

In the literature, even though there are seve-
ral 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, the-
refore, we intended to demonstrate the specificity
of AB, ALP, CA 125, CA 15-3, VIM and CK20 re-
actives in detection of serous and mucinous ovari-
an adenocarcinomas that were metastasized to
serous fluids.
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I MATERIAL AND METHODS

The study materials were 850 serous fluids sent to
the Hannover Cytopathology Laboratory in Ger-
many 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 centri-
fuged 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 the-
se preparations were stained with May Griinwald-
Giemsa method. According to morphological fea-
tures, serous fluids were classified into five stages.
Stage IV and V (127 serous fluids) were accepted as
a metastatic carcinoma and these fluids also clini-
cally diagnosed as metastatic ovarian carcinoma. 2.
In order to detect the primary site of the metasta-
tic carcinoma ALP, CA 125 and CA15-3 were app-
lied 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 or-
der 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 ade-
nocarcinoma could not be assessed in some of the
smear preparations due to the lack of enough ma-
terial or tumour cells.

Primary antibodies (CA125, CA15-3, VIM,
CK20) were visualized with detection DAKO
LSAB 2 System using peroxidase labelled strepta-
vidin biotin secondary detection kit (code no
K0675; Dako, Glastrup, Denmark). After each ap-
plication the preparations were washed with Tris-
Buffered Saline. They were then stained with the
opposite stain Hemalaum and covered with glyce-
rine.’
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Pearson chi-square and Fisher’s exact methods
were used to compare of serous and mucinous pos-
itive results.

I RESULTS

According to morphological feature, 850 serous flu-
ids are classified into five stages. Distribution of
these samples according to stage I-II, stage III, sta-
ge IV and stage V were 690, 33, 9, and 118, respec-
tively. Of the 127 serous fluid samples with
carcinoma in stage IV and V, 95 were pleural flu-
ids (75%), 29 were ascites (23%) and 3 were peri-
cardial 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 metas-
tatic adenocarcinoma in 6 samples with the reacti-
ves (ALP, CA 125 and CA15-3) applied (data not
shown).

In the morphological identification of 116 se-
rous fluids diagnosed as ovarian carcinomas, 83 the

TABLE 1: The distribution of 850 serous fluids
according to stages."
Serous fluids Stage |-l Stagelll StagelV StageV  Total
Pleura 561 20 9 86 676
Ascites 119 6 - 29 154
Pericardium 10 7 = 3 20
Total 690 33 9 118 850

'Stage I-1l: Normal and inflammation, Stage IIl : Suspected, Stage IV: Strongly sug-
gesting malignancy Stage V: Definitely malignant.

FIGURE 1A: Diffuse cytoplasmic and membranous positivity in mucinous
cystadenocarcinomas (CA125 x 600).
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(B}

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

(c

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

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

When compared to serous cystadenocarcino-
mas, AB and CK20 positive reactivity were found
to be more significant in mucinous cystadenocar-
cinomas (7 vs. 93% for AB and 4.5 vs. 95.5% for
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(o)

(E)

FIGURE 1D: Diffuse CK20 positivity in mucinous cystadenocarcinomas
(CK20 x 600).

CK20, p< 0.001). However, VIM was more negati-
ve in mucinous cystadenocarcinomas than the se-
rous ones (92.3 vs. 7.7%, p< 0.001; Table 3).

I 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 de-
tection.> #1214 CA 125 positivity has been investi-
gated without distinguishing between serous and
mucinous types, and the positivity rates were re-
ported to vary from 28.6 to 96%.>68111516 CA 125
was previously thought to be specific to ovarian

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

carcinomas in numerous studies however it is pos-
itive in all epithelial ovarian tumours and normal
structures originating from breast, gastrointestinal
system, thyroid, kidney and even coelomic epit-
helium; but it is more frequent in serous ovarian

tumours.> & 14

In our study CA125 positivity was
95% in mucinous carcinomas and 93% in serous

carcinomas.

Similarly, CA 15-3 is mostly specific for breast
cancers in women.” 1 CA 15-3 can also be positive
in ovarian, lung and prostate tumours. It is positi-
ve in non-cancerous conditions (benign breast,
ovarian disease, endometriosis, pelvic inflammati-
on and hepatitis), as well. It has been reported that

TABLE 2: The degrees of positivity in mucinous and serous cystadenocarcinomas.
0 1+ 2+ 3+ Total positive
Reactive n (%) n (%) n (%) n (%) n (%)
AB 2 18 (26) 35 (51) 13 (19) 66 (97)
Muginous ALP 11 9 (11) 30 (37) 31(38) 70 (86)
Cystadenocarcinoma CA 125 3 g{11) 38 (46) 32 (39) 79 (96)
CA 15-3 19 18 (27) 25 (38) 14 (2) 57 (75)
VIM 48 15 (21) 7(9) 2(3) 24 (33)
CK20 14 15 (19) 37 (48) 11(14) 63 (82)
AB 11 2(13) 3(16) 5(29)
ALP 3 3(10) 21 (68) 4(13) 28(9)
Serous CA 125 2 6(19) 15 (48) 8 (26) 29 (93)
Cystadenocarcinoma CA15-3 5 4(14) 14 (50) 5(18) 23 (82)
VIM 4 7(28) 9 (36) 5 (20) 21 (84)
CK20 21 1(4) 2(8) - 3(13)
1438 Turkiye Klinikleri J Med Sci 2009;29(6)
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TABLE 3: The comparison of positivity of reactives in
serous and mucinous cystadenocarcinomas.
Marker'  Serous Mucinous Significance?

AB 0 84.6% 15.4%

1 7% 93.0% .
ALP 0 21.4% 78.6%

1 28.6% 71.4% NS
CA125 0 40.0% 60.0%

1 26.9% 73.1% NS
CA15-3 0 20.8% 79.2%

1 28.8% 71.3% NS
VIM 0 7.7% 92.3%

1 48.7% 53.3% .
CK 20 0 60.0% 40.0%

1 4.5% 95.5% *

'0: negative; 1: positive (+1, +2, +3).
2NS: 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 pri-
mary adrenocortical neoplasms, which is signifi-
cant 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.'?

In recent years the importance of vimentin
and cytokeratin has been emphasised in tumour
differentiation.”® 121618 VIM and CK20 are cytop-
lasmic and intermediary filament proteins consti-
tuting 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 diffe-
rentiation and 17% in mucinous ovarian carcino-
mas.!®181 In our study, VIM was more positive in
serous carcinomas (84%) than in mucinous carci-
nomas (32%).
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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 transitio-
nal and Merkel cell carcinomas.”®!¢171921 Squamo-
us cell carcinomas, breast, lung and endometrial
adenocarcinomas, non-mucinous ovarian tumours
and small cell carcinomas do not express CK
20.'82022 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%.!01117192022 Cytokeratin is use-
ful in the detection of tumours origins provided
that they are collected in adequate numbers in mu-
cinous tumours.” 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 cystade-
nocarcinomas.?** AB positivity (97%) in the pres-
ent study is in agreement with literature. ALP
positivity is specific in the differential diagnosis
of adenocarcinoma.? ALP is negative in epider-
moid carcinoma. Since poorly differentiated ade-
nocarcinomas are morphologically similar to
poorly differentiated epidermoid carcinomas, ALP
is used in the differentiation of these two tumo-

U.I'S.u’24’31

In the literature research we noted that vari-
ous immunocytochemical panels have been appli-
ed for the detection of the primary sites of
adenocarcinomas that metastasised to serous flu-
ids, however we did not encounter any studies ai-
ming to cytologically identify serous and mucinous
ovarian cystadenocarcinomas. In conclusion, for
the detection of the type of adenocarcinomas (se-
rous and mucinous) metastasised to serous fluids,
use of positive CK20 and AB reactivities and nega-
tive VIM reactivity, in addition to conventional
cytochemical and immunocytochemicals, can be
considered.
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