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Immunocytologic Identification of
Serous and Mucinous Cystadenocarcinoma

Types of Ovarian Carcinoma that Have
Metastasised to Serous Fluids

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  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. MMaatteerriiaall  aanndd  MMeetthh--
ooddss:: 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 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. RReessuullttss:: 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). CCoonncclluussiioonn:: 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.

KKeeyy  WWoorrddss::  Ovarian carcinoma, adenocarcinoma, pleura-ascites-pericardial fluid,
serous-mucinous identification, immunocytochemistry

ÖÖZZEETT  AAmmaaçç:: Ka dın lar da kan ser den ölüm le so nuç la nan olgu la rın ço ğu over kar si nom kay nak lı dır.
Over kar si nom lar ge nel lik le pri mer orijin li dir ve me tas taz son ra sı plev ra, pe ri ton ve pe ri kar di yum
boş luk la rın da sı vı bi ri ki mi ne ne den olur. Over kar si nom la rın alt sı nıf lan dı rıl ma sı nın hem bi yo lo jik
hem de te ra pö tik açı dan önem li ol du ğu gös te ril miş tir. Bu ça lış ma da se röz sı vı la ra me tas taz ya pan
se röz ve mü si nöz over kis ta de no kar si nom la rın ta nım lan ma sın da kul la nı lan ba zı re ak tif le rin
özgünlüğü ve duyarlılığını gös ter me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  La bo ra tu va ra over kar si nom
me tas taz şüp he si ile gön de ri len 850 se röz sı vı ör ne ği May Grün wald-Gi em sa ile bo yan dı ve 127 ta -
ne si ne me tas ta tik kar si nom ta nı sı ko nul du. Pri mer oda ğı sap ta mak ama cıy la al ka len fos fa taz (ALP),
Kan ser an ti je ni 125 (CA 125) ve kan ser an ti je ni 15-3 (CA 15-3) re ak tif le ri  127 se röz sı vı ya uy gu lan -
dı ve 116 ta ne si ne over kar si nom me tas ta zı ta nı sı kon du. Se röz ve mü si nöz tip le rin ayı rı mı için bu
ör nek le re “Al ci an” ma vi si (AB), vi men tin (VIM) ve si to ke ra tin 20 (CK20) re ak tif le ri uy gu lan dı. BBuull  --
gguu  llaarr:: AB ve CK20 po zi ti vi te si se röz kis ta de no kar si nom la ra kı yas la mü si nöz kis ta de no kar si nom lar -
da da ha an lam lı  bu lun du. (AB için sı ra sıy la %93’e kar şı %7, CK20 için %95.5’e kar şı %4.5; p <0.001)
bu lun du. Bu nun la bir lik te VIM ’in se röz kis ta de no kar si nom (%7.7) ile kar şı laş tı rıl dı ğın da (p <0.001),
mü si nöz kis ta de no kar si nom da ne ga tif re ak ti vi te yi (%92.3) yan sıt tı ğı bu lun du. SSoo  nnuuçç:: Po zi tif  AB ve
CK20 re ak ti vi te si,  se röz sı vı  me tas ta zı olan  has ta lar da mü si nöz kis ta de no kar si nom tes pi ti için yük -
sek pre dik tif de ğer le re sa hip tir. Bu nun la bir lik te ne ga tif VIM re ak ti vi te si, se röz over kis ta de no kar -
si nom la rın  si to lo jik di fe ran si yas yo nu için ben zer öne me sa hip ola bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Over karsinomu, adenokarsinom, plevra-asit-perikardiyal sıvı,
seröz-müsinöz tanımlama, immünositokimya
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va ri an car ci no ma is the most let hal gyne -
co lo gi cal ma lig nancy and 90% of them
ori gi na te from the sur fa ce epit he li um of

ova ri an gland. The se ne op lasms are clas si fi ed in to
dis tinct morp ho lo gic ca te go ri es ba sed on the ap pe -
a ran ce of the epit he li um: se ro us, mu ci no us, en do -
met ri o id, cle ar cell, tran si ti o nal, squ a mo us, mi xed
or un dif fe ren ti a ted types.1-3 The morp ho logy-ba -
sed prog nos tic fac tors of the ova ri an car ci no ma are
the his to lo gi cal subt ype, tu mo ur gra ding and per-
haps the re cep tor sta tus. A cor rect his to lo gi cal clas-
si fi ca ti on with con si de ra ti on of all morp ho logy
re la ted prog nos tic fac tors is ne ces sary for on co lo -
gists to cho o se the op ti mal in di vi du al the ra pe u tic
op ti on.4

Ova ri an car ci no mas are ge ne rally of pri mary
ori gin and ca u se flu id ac cu mu la ti on in the ple u ra,
pe ri to ne um and pe ri car di um. In the last 20 ye ars,
im mu ne-sta ins app li ed with va ri o us an ti bo di es in
se ro us flu ids be ca me very im por tant be ca u se they
in cre a sed the di ag nos tic ac cu racy of dif fe ren ti a ti on
and type de tec ti on of me tas ta tic car ci no mas of un-
k nown pri mary si te.5-7

The nu me ri cal di ver sity of tu mo urs du e to cel-
lu lar and morp ho lo gi cal di ver sity of the ovary re-
sults in con fu si on, and le ads to dif fi cul ti es in
di ag no sis. Sin ce both pri mary and me tas ta tic ova ri -
an car ci no mas mostly disp lay the sa me ul tras truc -
tu ral struc tu re as that of ade no car ci no mas, in
dif fe ren ti al di ag no sis, tu mo ur mar kers, cytoc he -
mistry and im mu nocy toc he mi cal re ac ti ves fa ci li ta -
te the di ag no sis.8-10 Nu me ro us im mu nocy toc he mi cal
re ac ti ves im pro ve the chan ces of type de tec ti on,
early di ag no sis, tre at ment and cu re.6,8-12

In the li te ra tu re, even tho ugh the re are se ve -
ral cyto lo gi cal mar kers that ha ve be en pro po sed for
dif fe ren ti a ti on of se ro us and mu ci no us types of
ova ri an car ci no ma, no ne of them has be en pro ven
to be su pe ri or to each ot her cur rently. He re in, the -
re fo re, we in ten ded to de mons tra te the spe ci fi city
of AB, ALP, CA 125, CA 15-3, VIM and CK20 re-
ac ti ves in de tec ti on of se ro us and mu ci no us ova ri -
an ade no car ci no mas that we re me tas ta si zed to
se ro us flu ids.

MA TE RI AL AND MET HODS
The study ma te ri als we re 850 se ro us flu ids sent to
the Han no ver Cyto pat ho logy La bo ra tory in Ger-
many bet we en No vem ber 2005 and May 2006 with
sus pec ted ova ri an car ci no ma me tas ta sis. This study
is a part of ro u ti ne cli ni cal scre e ning pro ce du re for
pa ti ents sus pec ted of ova ri an car ci no ma. For this
re a son, et hi cal ap pro val was not inc lu ded. The age
of the sub jects ran ged bet we en 40 and 94 ye ars.
The flu ids ad mit ted to the la bo ra tory we re cen tri -
fu ged for 10 mi nu tes at 1500 rpm and 8-12 sme ar
pre pa ra ti ons we re pre pa red from each ma te ri al and
fi xed by air drying. Se ro us and mu ci no us ova ri an
cysta de no car ci no mas we re iden ti fi ed by thre e
steps: 1. For morp ho lo gi cal as sess ment, two of the -
se pre pa ra ti ons we re sta i ned with May Grün wald-
Gi em sa met hod. Ac cor ding to morp ho lo gi cal fe a -
tu res, se ro us flu ids we re clas si fi ed in to fi ve sta ges.
Sta ge IV and V (127 se ro us flu ids) we re ac cep ted as
a me tas ta tic car ci no ma and the se flu ids al so cli ni -
cally di ag no sed as me tas ta tic ova ri an car ci no ma. 2.
In or der to de tect the pri mary si te of the me tas ta -
tic car ci no ma ALP, CA 125 and CA15-3 we re app -
li ed to 127 se ro us flu ids with me tas ta tic car ci no ma
(sta ge IV and V) and 116 of them we re di ag no sed as
ova ri an car ci no ma. 3. For se ro us and mu ci no us
type de tec ti on of the 116 se ro us flu ids di ag no sed
with ova ri an car ci no ma, VIM, CK 20 and AB we re
se pa ra tely app li ed to the ot her pre pa ra ti ons. In or -
der to at ta in the deg re e of po si ti vity in se ro us and
mu ci no us cysta de no car ci no mas, VIM, CK 20, AB,
ALP, CA 125 and CA15-3 we re used. The re ac ti ves
app li ed to all of the flu ids di ag no sed as ova ri an ade-
no car ci no ma co uld not be as ses sed in so me of the
sme ar pre pa ra ti ons du e to the lack of eno ugh ma-
te ri al or tu mo ur cells.

Pri mary an ti bo di es (CA125, CA15-3, VIM,
CK20) we re vi su a li zed with de tec ti on DA KO
LSAB 2 System using pe ro xi da se la bel led strep ta -
vi din bi o tin se con dary de tec ti on kit (co de no
K0675; Da ko, Glas trup, Den mark). Af ter each ap-
p li ca ti on the pre pa ra ti ons we re was hed with Tris-
Buf fe red Sa li ne. They we re then sta i ned with the
op po si te sta in He ma la um and co ve red with glyce -
ri ne.13
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Pe ar son chi-squ a re and Fis her’s exact met hods
we re used to com pa re of se ro us and mu ci no us po s-
i ti ve re sults.

RE SULTS
Ac cor ding to morp ho lo gi cal fe a tu re, 850 se ro us flu-
ids are clas si fi ed in to fi ve sta ges. Dis tri bu ti on of
the se samp les ac cor ding to sta ge I-II, sta ge II I, sta -
ge IV and sta ge V we re 690, 33, 9, and 118, res pec -
ti vely. Of the 127 se ro us flu id samp les with
car ci no ma in sta ge IV and V, 95 we re ple u ral flu-
ids (75%), 29 we re as ci tes (23%) and 3 we re pe ri -
car di al flu ids (2%) (Tab le 1).

The pri mary si tes of a to tal of 127 se ro us flu ids
with sta ge IV and V car ci no mas we re eva lu a ted as
ova ri an in 116, en do met ri al in 5 and ova ri an me tas -
ta tic ade no car ci no ma in 6 samp les with the re ac ti -
ves (ALP, CA 125 and CA15-3) app li ed (da ta not
shown).

In the morp ho lo gi cal iden ti fi ca ti on of 116 se -
ro us flu ids di ag no sed as ova ri an car ci no mas, 83 the

of had cha rac te ris tics mu ci no us and 33 had se ro us
cysta de no car ci no ma. Mu ci no us and se ro us cysta -
de no car ci no mas we re gro u ped ac cor ding to the ir
deg re e of po si ti vi ti es. Whi le in mu ci no us cysta de -
no car ci no mas AB, VIM and CK20 we re fo und to
be 97, 33 and 82% po si ti ve, res pec ti vely, in se ro us
cysta de no car ci no mas AB, VIM and CK20 we re fo -
und to be 29, 84 and 13% po si ti ve, res pec ti vely (Fi -
gu re 1 C, D) (Tab le 2). The re we re no dif fe ren ces in
ALP, CA125 and CA15-3 re ac ti ves bet we en se ro us
and mu ci no us cysta de no car ci no mas samp les (Fi gu -
re 1 A, B and E) (Tab le 2).

When com pa red to se ro us cysta de no car ci no -
mas, AB and CK20 po si ti ve re ac ti vity we re fo und
to be mo re sig ni fi cant in mu ci no us cysta de no car -
ci no mas (7 vs. 93% for AB and 4.5 vs. 95.5% for
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Serous fluids Stage I-II Stage III Stage IV Stage V Total

Pleura 561 20 9 86 676

Ascites 119 6 - 29 154

Pericardium 10 7 - 3 20

Total 690 33 9 118 850

TABLE 1: The distribution of 850 serous fluids
according to stages.1

1Stage I-II: Normal and inflammation, Stage III : Suspected, Stage IV: Strongly sug-
gesting malignancy Stage V: Definitely malignant.

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

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

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



Mucinous

Cystadenocarcinoma

Serous

Cystadenocarcinoma

Reactive

AB

ALP

CA 125

CA 15-3

VIM

CK20

AB

ALP

CA 125

CA 15-3

VIM

CK20

0

n (%)

2

11

3

19

48

14

11

3

2

5

4

21

1+ 

n (%)

18 (26)

9 (11)

9 (11)

18 (27)

15 (21)

15 (19)

2 (13)

3 (10)

6 (19)

4 (14)

7 (28)

1 (4)

2+ 

n (%)

35 (51)

30 (37)

38 (46)

25 (38)

7 (9)

37 (48)

3 (16)

21 (68)

15 (48)

14 (50)

9 (36)

2 (8)

3+ 

n (%)

13 (19)

31 (38)

32 (39)

14 (2)

2 (3)

11 (14)

-

4 (13)

8 (26)

5 (18)

5 (20)

-

Total positive

n (%)

66 (97)

70 (86)

79 (96)

57 (75)

24 (33)

63 (82)

5 (29)

28 (9)

29 (93)

23 (82)

21 (84)

3 (13)

CK20, p< 0.001). Ho we ver, VIM was mo re ne ga ti -
ve in mu ci no us cysta de no car ci no mas than the se -
ro us ones (92.3 vs. 7.7%, p< 0.001; Tab le 3).

DIS CUS SI ON
Sin ce pri mary and me tas ta tic ova ri an car ci no mas
disp lay the sa me struc tu re as the ade no car ci no ma,
tu mo ur mar kers and im mu no lo gi cal re ac ti ves are
be ing used in the di ag no sis and tu mo ur type de-
tec ti on.5, 8,12,14 CA 125 po si ti vity has be en in ves ti -
ga ted wit ho ut dis tin gu is hing bet we en se ro us and
mu ci no us types, and the po si ti vity ra tes we re re-
por ted to vary from 28.6 to 96%.5,6,8,11,15,16 CA 125
was pre vi o usly tho ught to be spe ci fic to ova ri an

car ci no mas in nu me ro us stu di es ho we ver it is po s-
i ti ve in all epit he li al ova ri an tu mo urs and nor mal
struc tu res ori gi na ting from bre ast, gas tro in tes ti nal
system, thyro id, kid ney and even co e lo mic epit -
he li um; but it is mo re fre qu ent in se ro us ova ri an
tu mo urs.5, 6, 14 In our study CA125 po si ti vity was
95% in mu ci no us car ci no mas and 93% in se ro us
car ci no mas.

Si mi larly, CA 15-3 is mostly spe ci fic for bre ast
can cers in wo men.7, 10 CA 15-3 can al so be po si ti ve
in ova ri an, lung and pros ta te tu mo urs. It is po si ti -
ve in non-can ce ro us con di ti ons (be nign bre ast,
ova ri an di se a se, en do met ri o sis, pel vic inf lam ma ti -
on and he pa ti tis), as well. It has be en re por ted that
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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).

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



it can al so be po si ti ve in preg nancy and lac ta ti on.
CA 15-3 is al ways po si ti ve in cle ar cell car ci no mas
of the ad re nal gland and it is al ways ne ga ti ve in pri-
mary ad re no cor ti cal ne op lasms, which is sig ni fi -
cant in di ag no sis. CA 15-3 an ti body is used to
de tect the pri mary si te of the me tas ta tic car ci no ma
in se ro us flu ids in our study. CA 15-3 po si ti vity was
re por ted to be 75% in mu ci no us car ci no mas and
82% in se ro us car ci no mas.10

In re cent ye ars the im por tan ce of vi men tin
and cyto ke ra tin has be en emp ha si sed in tu mo ur
dif fe ren ti a ti on.7,9-12,16-18 VIM and CK20 are cytop -
las mic and in ter me di ary fi la ment pro te ins cons ti -
tu ting an im por tant por ti on of the cel lu lar
ske le ton. VIM is al so ex pres sed in me sench ymal
cells, lympho ma and ex tra-mus cu lar sar co mas. In
va ri o us stu di es, VIM po si ti vity has be en re por ted
be 30-31% in non-mu ci no us ova ri an car ci no mas,
59% in the ones wit ho ut se ro us mu ci no us dif fe -
ren ti a ti on and 17% in mu ci no us ova ri an car ci no -
mas.10,18,19 In our study, VIM was mo re po si ti ve in
se ro us car ci no mas (84%) than in mu ci no us car ci -
no mas (32%).

CK 20 is es sen ti ally a Type I aci dic cyto ke ra tin
fo und in urot he li um and Mer kel cells in gas tric and
in tes ti nal epit he li um. It is al so ex pres sed in co lon,
sto mach, pan cre as, ova ri an tu mo urs and tran si ti o -
nal and Mer kel cell car ci no mas.7,9,16,17,19-21 Squ a mo -
us cell car ci no mas, bre ast, lung and en do met ri al
ade no car ci no mas, non-mu ci no us ova ri an tu mo urs
and small cell car ci no mas do not ex press CK
20.18,20,22 Alt ho ugh non-mu ci no us ova ri an tu mo urs
do not ex press CK 20, the CK20 ex pres si on ra te of
mu ci no us ova ri an tu mo urs has be en re por ted to
vary from 0 to 69%.10,11,17,19,20,22 Cyto ke ra tin is use-
ful in the de tec ti on of tu mo urs ori gins pro vi ded
that they are col lec ted in ade qu a te num bers in mu-
ci no us tu mo urs.23 In the se stu di es the num ber of
ca ses ran ges bet we en 14-77. In this study, a hig her
num ber of ca ses with CK20 po si ti vity was fo und in
mu ci no us car ci no mas when com pa red to se ro us
car ci no mas (82 vs 13%).

AB po si ti vity is spe ci fic in mu ci no us cysta de -
no car ci no mas.24-30 AB po si ti vity (97%) in the pre s-
ent study is in ag re e ment with li te ra tu re. ALP
po si ti vity is spe ci fic in the dif fe ren ti al di ag no sis
of ade no car ci no ma.24 ALP is ne ga ti ve in epi der -
mo id car ci no ma. Sin ce po orly dif fe ren ti a ted ade-
no car ci no mas are morp ho lo gi cally si mi lar to
po orly dif fe ren ti a ted epi der mo id car ci no mas, ALP
is used in the dif fe ren ti a ti on of the se two tu mo -
urs.12,24,31

In the li te ra tu re re se arch we no ted that va ri -
o us im mu nocy toc he mi cal pa nels ha ve be en app li -
ed for the de tec ti on of the pri mary si tes of
ade no car ci no mas that me tas ta si sed to se ro us flu-
ids, ho we ver we did not en co un ter any stu di es ai -
ming to cyto lo gi cally iden tify se ro us and mu ci no us
ova ri an cysta de no car ci no mas. In conc lu si on, for
the de tec ti on of the type of ade no car ci no mas (se -
ro us and mu ci no us) me tas ta si sed to se ro us flu ids,
use of po si ti ve CK20 and AB re ac ti vi ti es and ne ga -
ti ve VIM re ac ti vity, in ad di ti on to con ven ti o nal
cytoc he mi cal and im mu nocy toc he mi cals, can be
con si de red.

TABLE 3: The comparison of positivity of reactives in
serous and mucinous cystadenocarcinomas.
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Marker1 Serous Mucinous Significance2

AB

ALP

CA 125

CA 15-3

VIM

CK 20

0

1

0

1

0

1

0

1

0

1

0

1

84.6%

7%

21.4%

28.6%

40.0%

26.9%

20.8%

28.8%

7.7%

46.7%

60.0%

4.5%

15.4%

93.0%

78.6%

71.4%

60.0%

73.1%

79.2%

71.3%

92.3%

53.3%

40.0%

95.5%

*

NS

NS

NS

*

*

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