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- Summary-

Purpose: Neuroendocrine differentiation has been reported in
various non neuroendocrine organ tumors such as lung
and prostate tumors. However there are only a few stud-
ies dealing with neuroendocrine differentiation in ep-

ithelial ovarian neoplasms. The influence of  neuroen-

docrine differentiation on the prognosis is not clear. The
objective of'this stttdv is to evaluate the frequency of neu-
roendocrine differentiation in malignant and low malig-
nant potential ovarian tumors, and to find out iffhere is
any difference between the tumors with neuroendocrine
differentiation and the tumors which do not show this

finding , in terms oftumor stage.

Method: 20 malignant and 5 borderline tumors were stained
with  neuroendocrine markers: Neuron Spesific Enolasc,
Chromogranin A.  Calcitonin and Serotonin primary anti-

bodies by streptavidin biolin immune peroxidase method.

Results:  Thirty five percent of malignant and fifty percent of
tumours with low malignant potential were positive with
at least one neuroendocrine market: Among  malignant
tumours, the tumour stages were higher in tumors with
neuroendocrine  differentiation  and showed  statistically
significant difference when compared with the stages of

the tumors with negative neuroendocrine  markers.

Conclusion:  Neuroendocrine  differentiation may be another

Jactor related to stage and may be an account on to prog-

nosis in ovarian Invasive epithelial tumors.
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Neuroendocrine (NE) cells , described by
Pcarse 20 years ago, arc distributed widely
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Ozet
Amag:  Akciger ve prostat  tiimérleri  gibi  degisik  organlarin
tiimorlerinde néroendokrin diferansiasyon bildirilmigtir.
Epitelyal ~ over  tiimérlerinde ndroendokrin diferansiasyon

Noroendokrin  diferansi-
degildir.  Bu

malignité

ile ilgili ¢alisina sayist  sirhdir.
asyonun prognoz iizerine etkisi  belirgin
calismanin amact overin malign ve  diisiik
potansiyelli  epitelyal  tiimérlerinde noroendokrin  diferan-
siasyon sikligini  saptamak ve ndéroendokrin  diferansiasy-
on  gosteren ve  gostermeyen  olgulart  evre  ydniinden

karstlagtirmaktur.

Yontem: 20 malign  ve 5  bordeiiine over epitelyal  tiimorii

streptavidin ~ biotin immiinperoksidaz ~ yonlenil  ile  Néron
Spesifik Euolaz, Kromogranln A, Kalsitimin ve Serotonin

primer  antikorlart  ile  boyanmugtir.

Bulgular: Malign olgularin  %35'inde ve borderline olgularin

%5 'inde en az bir noroendokrin belirleyici ile olumlu

boyanma  elde edilmistir. — Malign  tiimorlerde  noroen-
dokrin diferansiasyon gosteren olgularda evrenin
néroendokrin diferansiasyon gostermeyen olgulara  gore

anlamli  derecede  yiiksele oldugu  izlenmigtir.

Sonug: Overin invaziv  epitelyal  tiimérlerinde — néroendokrin
diferansiasyon evre ile iliskili ve proguozla ilgili bir bas-

ka faktor  olabilir.

Anahtar Kelimeler: Over neoplazileri,

Noroendokrin diferansiasyon
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throughout the body. These cells may form discrete
organs or microscopic collections in many organs
like lung, thyroid, breast, prostate , gastrointestinal
system and uterine cervix (1). Although previously
it was thought that these cells were not present in
female genital tract apart from uterine cervix in
normal conditions, there are now

some reports

against this assumption (2). NE cells have mem-
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branc bound inlracytoplasmic dense core granules
ultrastructurally. and they can secrete regulatory
peptids, amine products as well as enzymes like
colin esterase and non-specific esterases. Thus cells
which contain colin esterase and amines were
called NT cells by Pearse , expressing their neural
crest origin . Bui she current evidence suggests en-

dodermal origin (1).

NF. differentiation can be demonstrated by im-
munohistochemistry or electron microscopy in
non-neuroendoenne appearing carcinomas of the
organs such as lung, prostate, thyroid and intestines
which normally contain NE cells. (3-5).

The influence of the existence of neuroen-
docrine differentiation in the biologic behaviour of
non -NE tumours is not clear. A better response to
hormone treatment for prostate cancers with NE
differentiation and to chemotherapy for non - NF.
lung cancers with NE differentiation have been re-
ported (3,4). However these findings were not sup-
ported by some other studies (6).

Primary carcinoid tumor is the ovarian NE tu-
mour, and it is thought to arise from preexisting NE
cells. Other than the primary carcinoid tumor and
the carcinoid component of mucinous carcinomas
and teratomas, there are a few reports of mucinous
and endometrioid carcinomas with NE differentia-
tion (7) .
regarding the frequency and the prognostic impli-

However there is noi much information

cation of NE differentiation in non-NE ovarian
epitelial neoplasms.

In this study. 25 ovarian tumors consisting of
20 malignant and 5 low malignant potential (LMP)
epithelial neoplasms were evaluated for the pres-
ence and the frequency of NE differentiation. The
possible relation of NE differentiation to the stage
of the tumor was investigated .

Materials and Methods

Surgical specimens of 25 ovarian tumors in-
eluding 20 malignant and 5 LMP tumors , diag-
nosed between 1989 and 1994 were collected from
the files of our department. Cases were typed ac-
cording to WHO classification and staged accord-
ing to TNiv! system (7). Sections from paraffin em-
bedded specimens were taken on poly-L-Lysinc
coated slides. The tissue sections were incubated
with Neuron Spesilie enolase (NSE) (DAKO
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NSE,H14), Chromogranin A (DAKO
Chromogranin A Dak-A3), Serotonin (DAKO-
SHT-H209) and Calcitonin ( DAKO) monoclonal
antibodies in. 1/100, 1/100, 1/10 and 1/200 dilu-
tions respectively and immunostained by the use of
streptavidin biotin immunopcroxida.se method for
neuroendocrine differentiation. Diaminobenzidm
trihydrotctrachloride was used as  chromogen.
Lung tumor sections known to be positive with
these antibodies were used as positive controls.
Omitting the primary antibody during staining pro-
cedure, served as negative control.

Cytoplasmic staining of the tumor cells with
any of the antibodies were considered positive.
The extend of the staining was scored semiquanti-
tatively as +, if a few cells were stained, -H-, if
groups of cells were stained and ++ if there was
extensive staining.

The incidence of the NE differentiation in ma-
lignant and L M P tumors were scperatcly evaluated.
Tumors with and without NE differentiation were
compared statistically according to their TN M
stage by Kruskal Wallis test.

Results

The distribution of malignant tumors accord-
ing to histologic types were as follows: 6 were en-
dometrioid carcinomas, 6 were mucinous cystadc-
nocarcinomas, 7 were serous cystadenoearcinonras
and 1 was undifferentiated cacinoma . The LM P tu-
mors consisted of 3 serous and 2 mucinous tumors.
The distribution of malignant tumors according to
stage were as follows: 6 cases were stage 1, 2 were
stage 2 and 12 were in stage 3. While 4 of border-
line tumors stage 1, 1 tumor was stage 3.

The, stage and NE marker immunorcactivity of
malignant and borderline tumors are shown in
Table 1 and Table 2. Seven of 20 malignant tumors
(35%) were stained with NE markers (Figure 1).

Table 1. NE marker staining according to the stage
in malignant cases.

Stage NU (r)(%) NE () (")
I (n=6) 5 (25) i (?)

2 (n=2) 2(10) 0

3 (n=12) 6 (30) 6 (30)
Total (n=20) 13(65) 7(35)
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Table 2. NE marker staining according to the stage
in borderline cases.

Stage NE (A NE (-)
1 (n-4) 1
3 (n=I) I 0

Figure 1. Cytoplasiie stnnig (arrow head) with Chromogranim

A antibody in a serous papillary cystadcnoearcinonia (200X).

Among the malignant tumors, 2 of 6 endometrioid
carcinomas (33.3%), 3 of 7 serous carcinomas
(42.8%) and 2 of 6 mucinous carcinomas (33.3%)
were stained with at least one marker. Three of 5
borderline tumors were stained with one or more
marker, consisting of 2 serous and 1 mucinous tu-
mors (Tabic 3) (Figure 2).

Table 3. NE marker staining according to the histo-
logical type in malignant and borderline cases.

Histological Type NE (+) (%) NE () (%)
Invasive group
SCAC (n=8) 3 (15) 5 (25)
MCAC (n=5) 2(10) 3 (15)
EC (n=6) 2(10) 4 (20)
UC(n=-i) 1(5 0
Borderline group
BSCA (n0)3) 2 (40) 1 (20)
BMCA (n—2) I (20) 1 (20)

EC: Endometrioid carcinoma

M CAC: Mucinous cystadcnoearcinonia
SCAC: Serous cystadcnoearcinonia
UC: Undifferentiated carcinoma
BSCA: Borderline serous eystadenoma

BMCA: Borderline mucinous eystadenoma
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Figure 2. Diffuse cytoplasmic Calcitonin expression in a border-

line mucinous tumor (200X).

There was a statistically significant difference
between the stages of invasive tumors with and
without NE differentiation (p=0.002), but not in
borderline tumors (p>0.05). NE differentiation was
observed more frequently in high stage tumors in

invasive group.

Discussion

Ovarian cancer is the leading cause of death
from gynecologic malignancies. Because of their
rapid growth rates, and lack of early symptoms, the
overall prognosis of ovarian carcinomas is poor.
The 5 year survival rate is only 37%. Clinical stag-
ing is the most important factor among the factors
known to influence the prognosis of ovarian can-
cers. Other prognostic factors include patient's age,
presence of ascites, tumor's histologic type and
grade, DN A ploidy, and CA 125, p 53, and ¢ -erb -
B2 expressions (7). The number of our cases in our
study is low and most of them are lost in follow up
. Therefore , we compared our results with tumor's
stage the most important prognostic factor.

It's not surprising to find NE differentiation in
non-NE carcinomas of organs and tissues which
normally contains NE cells such as gastrointestinal
tractus, prostate, pancreas and tyroid (3-5).
Although , until recently only the uterine cervix
was thought to have NE cells in the female genital
tract, a recent ultrastructural and immunohisto-
chemical study showed the precencc of NE cells
in normal ovaries as well (2) . Primary ovarian car-
cinoid which is not a component of mucinous car-
cinoma or teratoma is the only NE carcinoma of
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ovary. Besides, this primary NE tumor and the
presence of NE component of mucinous carcinoma
and teratomas , there are a few reports of mucinous
cystadenomas, cystadcnocarcinomas and en-
dometrioid carcinomas with NE differcntation in
ovaries. The occurence of NE differentiation in
mucinous carcinomas was reported to be more
common in low malignant potential neoplasms (7)
.Although the histogenesis of primary carcinoid tu-
mor is far from to be clear, it is suggested that it
arises from preexisting NE cells (2) . On the other
hand , carcinoid component of the ovarian ter-
atomas is thought to arise from the NE cells of the
respiratuar or gastrointestinal epithelial compo-
nents, whereas the carcinoid component of muci-
nous tumors is suggested to derive from metaplas-
tic changes of surface coelemic epithelium (2) .
Likewise there is not any universally accepted hy-
potheses explaining the occurence of NE differenti-
ation in non NE epithelial neoplasms. While some
investigators suggest that the NE differentiation in
non NE tumors represent a neoplastic transforma-
tion of preexisting NE cells, others consider it a
metaplastic change of coelomic surface epithelium
in a manner analogous to the suggested occurence
of transitional metaplasia in Brenner tumor or in-
testinal metaplasia in mucinous tumors (8). It is ob-
vious that more advanced studies are needed in or-
der to clarify embriogenesis of NE cells in ovary, as
well as histogenesis of NE differentiation in ovar-

ian carcinomas.

In this study , we demonstrated NE differenti-
ation in 35% (7 of 20 cases) of malignant and in
60%%> (3 of 5 cases) of LM P tumors. Although the
number of cases in L M P group is too small to make
a firm assertion , higher percentage of cases with
NE differentiation in this group is in accordance
with a previous report (7). Besides, it is shown here
that NE differentiation occurs not only in mucinous
and endometrioid carcinomas but in serous carci-
nomas as well . The ratio of cases with NE differ-
entiation in endometrioid , mucinous and serous
carcinomas were 33%>, 33%o0 and 42.8%>, respective-
iy-

Currently there isn't a universal agreement on
the type and number as well as the specifity and
sensitivity of NE markers which are used to show

NE differentiation in non-NE tumors. While some

investigators required immunoreactivity for at least
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4 or more markers, others have accepted positivity
with 3, 2 or even 1 NE marker as sufficient evi-
dence for demonstration of NE differentiation in
non-NE tumors (3,9,10) . Although most ofthe NE
markers other than NS E are considered to be rather
spesific for NE differentiation, they are not sensi-
tive .In some studies which accept sufficiency of 1
marker positivity, markers other than NSE were
used (3). However in an electron microscopic (EM)
study of Wilson et al, it was shown that all ofthe tu-
mors with dense core granules detected by EM,
showed immunohistochemically positive reaction
with NS E while others without dense core granules
failed to do so, indicating that NS E might indeed
represent NE differentiation (11). Besides it has
been suggested in some studies that positivity with
N SE in large number of tumors might be due to its
sensitivity for detection of cells with minimal NE
differentiation.(i.e. those with few secretory gran-
ules or low levels of hormones) that can not be de-
tected by other tecniques (12). In our study , only 1
out of 10 positively stained cases was reactive only
with NS E , but the staining reaction was diffuse and
strong. A1l the other 9 cases were stained either
with 2 or more markers or with markers other than
NSE.

There are some conflicting reports on the in-
fluence of NE differentiation in the prognosis of
non NE carcinomas of lung and prostate. While
some studies suggested that NE differentiation was
a favourable independent prognostic factor in lung
and prostate non - NE carcinomas , others did not
support these findings (3,4,6). In this study, be-
cause ofthe lack of sufficient follow up data, we in-
vestigated the relation of NE differentiation to the
stages of those non-NE ovarian epithelial tumors
with and without NE differentiation. We found a
statistically significant difference between the ma-
lignant tumors with NE differentiation and those
without such differentiation, , in terms of tumor's
stage (PO.05). The malignant tumors with NE dif-
ferentiation were found to be in higher stages. Such
a difference was not observed in L M P tumors , but
the number of cases in this group is to small for a

comment.

Although , the malignant tumors included in
this study are heterogeneous, consisting of different
types and their numbers are too small to reach a
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more assertive conclusion, it may be suggested that
NE differentiation might be another factor related
to stage and an account of it to the prognosis in in-
vasive ovarian tumors and it might be worthwhile
to investigate the prognostic value of NE differen-

tiation in larger scries with survival data.
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