
ABSTRACT

Metastasis of unknown primary site in serous pleural
effusion is common and cytopathological analysis may
have important therapeutic implications. Primary lung
and metastatic tumors may share similar cytopathologi-
cal features with difficulties in differential diagnosis es-
pecially in routine cytology practice. TTF-1 is highly
specific and sensitive in the diagnosis of certain types of
primary lung carcinomas, especially adenocarcinoma
and small cell carcinoma in histological sections. In this
study, we determined the usefulness of TTF-1 in pleu-
ral fluids for the differential diagnosis of carcinomas of
pulmonary and extrapulmonary origin.

Cytological materials from 36 patients with malign pleu-
ral effusion were evaluated. The diagnosis of primary
site was identified for all cases by clinical, radiological,
cytological and/or histological correlation. Twenty-five
out of 36 cases were primary lung carcinomas and 11
were metastatic. Immunohistochemical study was per-
formed on the cell block sections or unstained effusion
cytology specimens. Among 25 metastatic pulmonary
carcinomas, 19 cases showed strong nuclear positivity
with TTF-1 (15 adenocarcinoma, 3 nonsmall cell carci-
noma and 1 small cell carcinoma) (sensitivity %76) and
6 cases were negative (2 nonsmall cell carcinoma, 1 ade-
nocarcinoma, 1 squamous cell carcinoma, 1 large cell
carcinoma, 1 small cell carcinoma). None of the 11 me-
tastatic extrapulmonary carcinomas stained for TTF-1
(6 breast, 2 gastric, 1 kidney, 1 ovary, 1 oesophagus)
(specificity %100).

Our results show that, TTF-1 is sensitive and also high-
ly specific marker in discriminating between metastatic
pulmonary and extrapulmonary carcinomas in effusion
cytology specimens.
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ÖZET

Seröz plevral effüzyonlarda primeri belirsiz tümörlerin
metastazlar›n›n görülmesi s›k karfl›lafl›lan bir durum-
dur ve sitopatolojik tan›n›n tedavi aç›s›ndan önemi bü-
yüktür. Akci¤er tümörleri ile nonpulmoner metastatik
tümörler özellikle sitolojik örneklerde benzer morfolo-
jik özellikler sergileyebilirler; bu nedenle ay›r›c› tan›da
güçlük yaflan›r. TTF-1, özellikle adenokarsinom ve kü-
çük hücreli karsinomda olmak üzere primer akci¤er
karsinomlar›n›n tan›s›nda histolojik kesitlerde yüksek
duyarl›l›k ve özgünlü¤e sahip bir belirleyicidir. Bu ça-
l›flmada malign plevral effüzyonlarda TTF-1’in pulmo-
ner ve ekstrapulmoner karsinomlar›n ay›r›c› tan›s›nda-
ki yerini araflt›rd›k.

Malign plevral effüzyonlu 36 olgu çal›flmaya al›nd›. Ol-
gular›n primer tümörleri klinik, radyolojik, sitolojik
ve/veya histopatolojik korelasyonla belirlendi. 36 olgu-
nun 25’i primer akci¤er karsinomu, 11’i metastatik
karsinom idi. ‹mmünhistokimyasal inceleme hücre
bloklar›na ya da boyas›z-tespitli yayma preparatlar›na
uyguland›. 25 akci¤er karsinomu metastaz› olgusunun
19’unda (15 adenokarsinom, 3 küçük hücreli d›fl› karsi-
nom ve 1 küçük hücreli karsinom) TTF-1 ile güçlü nük-
leer pozitivite saptand› (duyarl›l›k %76). 6 olgu ise (2
küçük hücreli d›fl› karsinom, 1 adenokarsinom, 1 skua-
möz hücreli karsinom, 1 büyük hücreli karsinom, 1 kü-
çük hücreli karsinom) TTF-1 negatifti. 11 metastatik
ekstrapulmoner karsinomun tümünde (6 meme, 2 mide,
1 böbrek, 1 over, 1 özofagus karsinomu) TTF-1 negatif-
ti (özgünlük %100).

Çal›flmam›z›n sonuçlar› TTF-1’in effüzyon sitolojisinde
pulmoner ve ekstrapulmoner karsinomlar›n ay›r›c› ta-
n›s›nda yüksek özgünlük ve duyarl›l›¤a sahip bir belir-
leyici oldu¤unu göstermektedir.

Anahtar sözcükler: TTF-1, effüzyon sitolojisi, akci¤er
karsinomlar›, immünhistokimya
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INTRODUCTION

Metastasis of unknown primary site in se-
rous pleural effusion is not uncommon and cyto-
pathologic analysis of this effusion can provide
important information for the management of
the patient. The identification of the organ of
origin of metastatic tumors mostly has therapeu-
tic consequences. Primary lung and metastatic
tumors may share similar cytopathological fe-
atures with difficulties in differential diagnosis
especially in routine cytology practice. Many
tumor markers have been developed in the past
two decades as immunohistochemical aids in
the differential diagnosis of malignant tumors
(1). The availability of organ-specific markers is
of major diagnostic relevance as they offer an
attractive means for confirming metastatic di-
sease in patients with known primary tumors
and may assist in identifying the primary sites in
patients of unknown origin. Thyroid transcripti-
on factor-1 (TTF-1) is a homeodomain nuclear
transcription protein that is expressed selecti-
vely in the epithelial cells of the thyroid and
lung (2,3). TTF-1 is highly specific and sensiti-
ve in the diagnosis of certain types of primary
lung carcinomas, especially adenocarcinoma
and small cell carcinoma in histological sections
(4,5,6). Also, TTF-1 can be used to support the
diagnosis of adenocarcinomas of pulmonary or
of thyroid origin in patients with effusion (7).

The aim of the study is to investigate the
usefulness of TTF-1 in pleural fluids for the dif-
ferential diagnosis of carcinomas of pulmonary
and extrapulmonary origin.

MATERIALS and METHODS

Thirty six patients, presenting with pleural
effusions, due to metastatic malignancy were
included. The diagnosis of primary site was
identified for all cases by cytological and/or his-
tological correlation. Twenty-five out of 36 ca-
ses were primary lung carcinomas (16 patients
with adenocarcinoma, 5 with non small cell lung

carcinoma, 2 with small cell lung carcinoma, 1
with squamous cell carcinoma and 1 with large
cell carcinoma) and 11 were metastatic (six pa-
tients with carcinomas of the breast, 2 of the sto-
mach, 1 of the kidney, 1 of the ovaries and 1 of
the oesophagus). Immunohistochemical study
was performed on the formalin-fixed, paraffin-
embedded cell-block sections or unstained sme-
ars or cytocentrifuge slides prospectively. Secti-
ons of 4-µm-thickness were cut from the paraf-
fin blocks and placed on positively charged-
polylysine coated slides. After the deparaffini-
zation the immunostaining procedure was per-
formed on Benchmark XT® (Ventana medical
systems, USA) automated stainer using the iVi-
ew DAB paraffin detection kit (Ventana,Tuc-
son, AZ) with the TTF-1 antibody (Novocastra,
NCL-L). The results of TTF-1 immunostaining
were based on the nuclear staining of tumor
cells.

RESULTS

The results of TTF-1 immunostaining of
carcinomas in body cavity fluids are shown in
Table 1. Positive immunoreactivity for TTF-1
was characterized by a dark-brown, diffusely
granular nuclear staining in tumor cells that oc-
curred singly or in groups (Figure 1).

Among 25 metastatic pulmonary carcino-
mas, 19 cases showed strong nuclear positivity
with TTF-1 (15 adenocarcinoma, 3 nonsmall
cell carcinoma and 1 small cell carcinoma) (sen-
sitivity 76%, positive predictivity 100%) and 6

Table 1. The results of TTF-1 immunostaining of carcinomas
in body cavity fluids.

Adenocarcinoma
NSCLC
SCLC
Squamous cell carcinoma
Large cell carcinoma
Extrapulmoner carcinomas

TTF-1 (+)

15
3
1
0
0
0

TTF-1 (-)

1
2
1
1
1
11

Total

16
5
2
1
1
11

% (+)

%94
%60
%50
%0
%0
%0

NSCLC=Nonsmall cell lung carcinoma
SCLC=Smail cell lung carcinoma
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cases were negative (2 nonsmall cell carcinoma
1 adenocarcinoma, 1 squamous cell carcinoma,
1 large cell carcinoma, 1 small cell carcinoma)
(Figures 2,3). None of the 11 metastatic extra-
pulmonary carcinomas stained for TTF-1 (6 bre-
ast, 2 gastric, 1 kidney, 1 ovary, 1 oesophagus)
(specifity 100%, negative predictivity 35%).

DISCUSSION

The application of immunocytochemistry
to routine cytologic diagnostics of serous effusi-

ons has gained an increasing importance in the
last decade (8). Organ specific markers using
immunohistochemistry offer an attractive means
for subclassifying carcinomas according to pri-
mary site. The immunomarker anti-TTF-1 has
been shown to label pulmonary adenocarcino-
ma, thyroid tumors (both follicular and medul-
lary), and small cell carcinoma (both pulmonary
and extrapulmonary) with high sensitivity and
specificity (4,5,6,9). Other pulmonary tumors,
including carcinoid, large cell neuroendocrine
carcinoma, large cell carcinoma, and squamous
cell carcinoma, show less frequent expression of
TTF-1 (9,10). TTF-1 is rarely expressed in tu-
mors of extrapulmonary origin (11-14). Thus,
TTF-1 is a potentially useful marker in differen-
tiating metastatic pulmonary from extrapulmo-
nary adenocarcinoma, provided that the possibi-
lity of thyroid origin has been excluded.

In the current study, TTF-1 was shown to
be sensitive and highly specific in diagnosing
the pulmonary origin of metastatic carcinoma in
effusion cytology and cell block materials, in
our study group, the sensitivity and specificity
were 76% and 100% respectively. The highest
TTF-1 positivity was seen in the pulmonary
adenocarcinoma group (15/16-93,7%). This ra-
tio was correlated with the literature (15). There

Figure 1. Positive immunoreactivity for TTF-1 in tumor cell
nuclei (Anti-TTF-1 x100).

Figure 2. TTF-1 positivity in adenocarcinoma (Anti-TTF-1
x200).

Figure 3. Positive immunoreactivity for TTF-1 in small cell
lung carcinoma (Anti-TTF-1 x200).
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was 60% positivity in the nonsmall cell group
group. In this group TTF-1 negative cases might
be undifferentiated squamous cell carcinoma or
large cell carcinoma. In small cell lung carcino-
ma cases there was 50% TTF-1 positivity. This
ratio was very low corresponding to literature
(10) and probably related low case number
(only two cases). In extrapulmonary carcinoma
group there were no TTF-1 positive cases. Pom-
janski et al. (16) used a panel including CK 5/6,
CK 7, CK 20, CA 125, TTF-1, and cdx 2 in se-
rous effusions of unknown primary cases. They
put forward in 85.1% cases the primary site was
determined when their broad panel was used.
Furthermore, Chhieng et al. (17) were suggested
TTF-1, PE-10, CK7 and CK20 may be helpful
in discriminating between primary and metasta-
tic adenocarcinomas of the lung in FNAB. The-
refore, immunohistochemical study for TTF-1
performed on the effusion cytology or cell block
material is an effective method to confirm pul-
monary origin of metastatic carcinoma.
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