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Introduction

Primary fallopian tube carcinoma (PFTC) is a rare
gynecologic tumor accounting for 0.3-1% of all female
genital tract neoplasms [1]. The average annual incidence
is 3.6/1,000,000 women per year. These rates were exam-
ined for epithelial malignant fallopian tube neoplasms
diagnosed between 1973 and 1984 and reported to nine
population-based cancer registries in the United States
[2]. PFTC spreads in much the same manner as epithelial
ovarian cancer (EOC), principally by exfoliation of cells
that implant throughout the peritoneal cavity. Tumor
spread can also occur by means of transluminal migra-
tion, contiguous invasion, and hematogenous dissemina-
tion [3-5].

The diagnosis of PFTC is rarely considered preopera-
tively and is usually first established by the pathologist.
Surgical staging and management as well as the use of
chemotherapy follow the concepts used in EOC [6]. As
with EOC, stage and residual tumor are the most impor-
tant prognostic factors. Chemotherapy seems to have a
strong rationale as adjuvant treatment even for patients
with early-stage disease. Platinum-based combination
chemotherapy is the most commonly used postoperative
systemic therapy for PFTC patients [7-11]. Today the
combination of paclitaxel with a platinum analogue is the
preferred chemotherapy regimen for the treatment of
newly diagnosed patients with EOC. In a recent analysis

of 41 consecutive chemo-naïve patients with PFTC, who
were referred to our department, postoperative platinum-
and paclitaxel-based chemotherapy succeeded in high
response rates and promising time to disease progression
(TTP) and overall survival (OS). Early-stage disease and
optimal debulking were related with improved survival
outcome [12].

We conducted a retrospective analysis of 26 patients
with PFTC who were treated in our department with first-
line chemotherapy after initial staging laparotomy/cytore-
ductive surgery. The aim of the present study was to
analyze some clinical and pathological prognostic
factors, including the immunohistochemical expression
of vascular endothelial growth factor (VEGF), matrix
metalloproteinase 2 (MMP-2), matrix metalloproteinase
9 (MMP-9), tissue inhibitor of metalloproteinase 1
(TIMP-1), tissue inhibitor of metalloproteinase 2 (TIMP
-2), c-erbB-2, estrogen, and progesterone receptors.

Materials and Methods

Patient selection

Twenty-six patients with PFTC who were referred to our
department for postoperative chemotherapy were included in
this analysis. All patients were operated on and surgically
staged by a gynecologic oncologist who was the primary
surgeon in all cases. Records of the patients were examined ret-
rospectively. Data extracted from the records included informa-
tion regarding demographic details, initial stage, grade, and his-
tological type of the carcinoma. The type of surgery was
defined and information about residual disease, adjuvant
chemotherapy, recurrence and survival was collected as well.
Uniform optimal surgical staging and treatment according to
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Purpose of investigation: Primary fallopian tube carcinoma (PFTC) is a rare malignancy with only few data existing on the impact 
of prognostic factors. Methods: We retrospectively analyzed 26 patients. Tissue blocks were reviewed and sections were stained for 
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respectively. None of the markers studied displayed prognostic significance. Regarding clinical prognostic factors, the hazard ratio (HR) 
for progression and death for patients with tumor residuum > 2 cm was 5.24 (p < 0.01) and 11.19 (p < 0.005), respectively. Patients 
with advanced stage disease had a HR of 12.55 (p < 0.05) for progression, while the HR for death was not found to be statistically sig-
nificant. Conclusion: None of the biomarkers studied seems to influence survival. Early-stage disease and optimal debulking are asso-
ciated with improved outcome.
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FIGO guidelines was performed in the majority of cases. This
included total abdominal hysterectomy with bilateral salpingo-
oophorectomy, infracolic omentectomy, cautious inspection
and palpation of intraperitoneal and retroperitoneal surfaces,
biopsy sampling of suspicious macroscopic lesions and collec-
tion of peritoneal washings. The essential aim was the achieve-
ment of an optimal surgical debulking leaving residual disease
no larger than > 1 cm in diameter during the primary cytore-
duction.

Response Evaluation Criteria in Solid Tumors (RECIST)
were used for the response evaluation [13]. Patients with solid
tumors assessed by computed tomography (CT) scan (≥ 10
mm) or by ultrasonography (US) (≥ 20 mm) were categorized
as measurable disease. Nonmeasurable disease was defined as
lesions that measured < 10 mm on CT scan or < 20 mm on US.
Nonmeasurable disease included cystic lesions and ascites.
Patients with measurable disease after initial laparotomy were
assessed for objective response. Imaging studies were routinely
performed after the third and the sixth cycle of chemotherapy
as well as in case of premature treatment discontinuation for
any cause. Patients experiencing toxic death before an assess-
ment of response would be rated as nonresponders. Patients
with normalization of serum CA-125 levels and disappearance
of all target lesions were considered to have a clinically com-
plete response (CR). A partial response (PR) was defined as a
decrease ≥ 30% in the baseline sum of the greatest dimensions
of the target lesions. Progressive disease was defined as an
increase ≥ 20% in the sum of the longest diameter of target
lesions with an increase of CA-125 levels ≥ 25%. All other
cases were considered to have stable disease. In patients who
had elevated levels of CA-125 only, a response was defined as
a reduction ≥ 50% in the pretreatment CA-125 level.

Immunohistochemistry

Paraffin-embedded tissue blocks of the primary tumor were
selected for immunohistochemical evaluation. Three-microme-
ter-thick paraffin sections were cut from these blocks, placed
on charged slides, and dried at 56-58°C for one hour. Sections
were then deparaffinized in xylene and rehydrated in a grade
ethanol series. Further, they were washed in a citrate buffer at
a pH 6.0 in a microwave oven for 15 min, and stained using the
biotin-streptavidin-alkaline phosphatase conjugate method.
Primary antibodies were applied to each section at the dilutions
indicated in Table 1, and were incubated for 30 min or one
hour. The following primary antibodies were used: (i) for
VEGF, a mouse IgG2b monoclonal antibody (clone G153-694,
BD Pharmingen, San Diego, CA, USA) that has been utilized
to immunoprecipitate native human VEGF and to identify three

isoforms of VEGF (165, 189, 206 aa) by Western blotting; (ii)
for estrogen receptor α (ER) a mouse IgG1/κ monoclonal anti-
body (clone 1D5, DAKO, Denmark); (iii) for progesterone
receptor (PgR) a mouse IgG1/κ monoclonal antibody (clone
636, DAKO, Denmark); (iv) for human matrix metallopro-
teinase 2 (MMP-2), also known as 72kDa collagenase IV or
gelatinase A, a mouse IgG1 monoclonal antibody that recog-
nizes pro (latent) and active forms of MMP 2 (clone A-Gel
VC2, NeoMarkers, Fremont, CA, USA); (v) for human matrix
metalloproteinase 9 (MMP-9), also known as 92kDa collage-
nase IV, a rabbit polyclonal epitope specific antibody (Neo-
Markers, Fremont, CA, USA); (vi) for tissue inhibitor of met-
alloproteinase 1 (TIMP-1), a mouse IgG1 monoclonal antibody
(clone 102D1, NeoMarkers, Fremont, CA, USA); (vii) for
tissue inhibitor of metalloproteinase 2 (TIMP-2), a mouse
IgG2a/κ monoclonal antibody (clone 3A4, NeoMarkers,
Fremont, CA, USA); and (viii) for c-erbB-2, a mouse IgG1
monoclonal antibody (clone CB11, Novocastra Laboratories
Ltd, Newcastle upon Tyne, UK). Bound primary antibodies
were then detected using proper biotinylated immumoglobulin
(rabbit anti-mouse for all monoclonal antibodies and goat anti-
rabbit for MMP-9) and a streptavidin-alkaline phosphatase
reaction was developed using Fast Red as chromogen (alkaline
phosphatase chromogen kit (Fast Red, GeneTex Inc., San
Antonio, TX, USA). Finally, sections were counterstained with
hematoxylin. Omitting the primary antibody from the immuno-
histochemical procedure and replacing it with antibody diluent
or nonimmune rabbit serum acted as negative controls for mon-
oclonal and polyclonal antibodies, respectively. Known posi-
tive control tissues were also stained. Immunoreactivity for
each antigen was evaluated by examination of the sections by
bright-field light microscopy by the same pathologist. All the
markers were evaluated and sections were scored before
obtaining outcome (survival) data for each case.

Staining intensity (weak, moderate, and strong) and propor-
tion of tumor cells stained in each case were taken into consid-
eration. The final score was the average from ten distinct high-
power fields observed under X400 magnification. Initially, a
four-level scoring system was used: expression was considered
high (3+) when 50-100% of the neoplastic cells were strongly
stained, moderate (2+) when 10-50% of the neoplastic cells
were moderately or strongly stained, low (1+) when less than
10% of the neoplastic cells were weakly positive, and finally
negative (0) when none were stained. However, for the purpose
of clinical correlations, immunohistochemical staining was
arbitrarily divided in two categories: negative (0) and positive
(1+, 2+, 3+).

Statistical considerations

Exact binomial confidence intervals (CI) were used to deter-
mine the 95% upper and lower confidence limits of the
response rate [14]. Overall survival (OS) was measured from
the time of initiation of treatment until the date of last patient
contact or death. Time to disease progression (TTP) was meas-
ured from the time of initiation of treatment until the time of
documented relapse or to the date of death as a result of any
cause. Survival curves were constructed using the Kaplan-
Meier product limit method [15]. Differences in survival were
compared with the log-rank statistical test. To evaluate the
effect of various clinicopathological factors on survival and
TTP Cox regression analysis was performed [16]. All analyses
were performed with the use of SPSS statistical software
(SPSS for Windows, version 11.0.1., SPSS, Chicago, IL,
USA).

Table 1. — Details of the antibodies used in this study.

Antibody Source Type Incubation Clone Dilution
(min)

VEGFa BD Pharmingen Mh 60 G153-694 1:30
ERb DAKO M 30 1D5 1:50
PgRc DAKO M 30 636 1:50
MMP-2d NeoMarkers M 30 A-Gel VC2 1:100
MMP-9e NeoMarkers Ri 30 – 1:80
TIMP-1f NeoMarkers M 30 102D1 1:80
TIMP-2g NeoMarkers M 30 3A4 1:100
c-erbB-2 Novocastra M 60 CB11 1:40
aVascular endothelial growth factor; bEstrogen receptors; cProgesterone receptors;
dMatrix metalloproteinase 2; eMatrix metalloproteinase 9; fTissue inhibitor of
metalloprotinase 1; gTissue inhibitor of metalloprotinase 2; hMonoclonal
antibody; iRabbit polyclonal antibody.
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Results

Patient demographics 

A total of 26 patients with PFTC who were referred to
our department between 1996 and 2006 for postoperative
chemotherapy were included in the study. Their main
characteristics are summarized in Table 2. The median
age was 65 years (range 42-78). Forty-three percent of
patients had FIGO Stages I and II; 65% of patients had
tumors with serous histology; and 62% of patients were
suboptimally debulked, i.e., they had residual masses
larger than 2 cm after staging laparotomy-initial cytore-
ductive surgery. Sixteen patients (62%) received pacli-
taxel, 175 mg/m2, administered as an intravenous infusion
in 500 ml of 0.9% saline over 3 h, and carboplatin tar-
geted at AUC 6. Courses were administered every 21
days for a maximum of six cycles. Seven (27%) patients
were treated with paclitaxel 175 mg/m2, doxorubicin 50
mg/m2, and cisplatin 75 mg/m2, intravenously over 2 h
[17]. Two (8%) additional patients were treated with six
cycles of carboplatin targeted at AUC 6. Finally, one
patient (4%) was treated with six cycles of paclitaxel and
carboplatin followed by one cycle of high-dose melpha-
lan (200 mg/m2) with autologous peripheral blood pro-

genitor cell (PBPC) support. PBPC were mobilized with
cyclophosphamide 4 g/m2 and G-CSF [18]. All drug reg-
imens were given on an outpatient basis, every three
weeks, for a total of six cycles in case of response or
disease stabilization.

Immunohistochemical findings and survival correlations

Analysis of individual markers is shown in Table 3.
Reactivity for VEGF was observed in 22 (85%) tumor
specimens, while all carcinomas were negative for TIMP-
9. Although positive TIMP-2 expression was correlated
with younger ages and positive MMP-2 expression with
older ones these differences were not statistically signif-
icant. The results of survival analysis for each of the
markers individually are shown in Table 4. None of the
markers studied displayed prognostic significance in the
whole cohort of patients. Regarding hormone receptor
status, patients with positive estrogen receptor and nega-
tive progesterone receptor tumors had a 5-year survival
rate of 87.5% (Table 5). 

Table 3. — Immunohistochemical analysis of individual
markers.

Reactivity Biomarker
No. of patients (%)

VEGFa ERb PgRb MMP-2b MMP-9b TIMP-1b TIMP-2b c-erbB-2a

Negative 4 (77) 14 (54) 19 (73) 23 (88.5) 11 (42) 26 (100) 20 (77) 24 (92)
Positive 22 (85) 12 (46) 7 (27) 3 (11.5) 15 (58) 0 6 (23) 2 (8)
a Negative: (-), (1+), Positive: (2+), (3+), Negative: (-), Positive: (1+), (2+), (3+).

Table 2. — Selective patient and treatment characteristics.

Characteristic No. of patients (%)

Total population 26
Age (years)

Median 65
Range 42-78

Histology type
Serous 17 (65)
Poorly differentiated 5 (19)
Adenocarcinoma NOSa 3 (12)
Endometrioid 1 (4)

Histology grade
1 1 (4)
2 6 (23)
3 18 (69)
Unknown 1 (4)

FIGOb stage
I 3 (12)
II 8 (31)
III 13 (50)
IV 2 (8)

Type of surgery
TAHc+BSOd+omentectomy 13 (50)
TAH+BSO 8 (31)
Biopsies only 3 (12)
TAH + BSO+omentectomy + LNSe 2 (8)

Debulking
Optimal 16 (62)
Suboptimal 10 (39)

Chemotherapy
Paclitaxel + Carboplatin 16 (62)
Paclitaxel + Doxorubicin + Cisplatin 7 (27)
Carboplatin 2 (8)
Paclitaxel + Carboplatin + HDMf 1 (4)

aNot otherwise specified; bInternational Federation of Gynecology and Obstetrics;
cTotal abdominal hysterectomy; dBilateral salpingo-oophorectomy; eLymph node
sampling; fHigh-dose melphalan. 

Table 4. — Univariate Cox regression analysis for overall and
progression-free survival.

Overall Survival Progression-free survival

HRa 95% CIb p HR 95% CI p

FIGO stage
I + II 1 – – 1 – –
III + IV 72.230.33-15889.320.120 12.55 1.58-99.31 < 0.05

Debulking
Optimal 1 – – 1 – –
Suboptimal 11.19 2.25-55.79 0.003 5.24 1.50-18.25 < 0.01

VEGF
Negative 1 – – 1 – –
Positive 1.51 0.19-12.11 0.940 2.01 0.26-15.74 n.s.

ER
Negative 1 – – 1 – –
Positive 0.99 0.67-3.70 0.990 0.99 0.30-3.24 n.s.

PgR
Negative 1 – – 1 – –
Positive 2.73 0.73-10.25 0.136 2.04 0.59-7.03 n.s.

MMP-2
Negative 1 – – 1 – –
Positive 0.88 0.11-7.05 0.905 0.71 0.09-5.52 n.s.

MMP-9
Negative 1 – – 1 – –
Positive 0.78 0.21-2.94 0.715 0.78 0.24-2.57 n.s.

TIMP-2
Negative 1 – – 1 – –
Positive 1.52 0.38-6.12 0.552 1.15 0.31-4.35 n.s.

c-erbB-2
Negative 1 – – 1 – –
Positive 1.84 0.38-8.89 0.446 1.46 0.32-6.78 n.s.

aHazard ratio; bConfidence interval; n.s. = not significant.
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Response, TTP and OS

Response was assessed in 14 women (54%) who
entered the study with measurable disease. Twelve
(85.7%) patients achieved an objective response, includ-
ing ten CRs (71.4%) and two PRs (14.3%). At the time
of the analysis 11 patients (42.3%) had relapsed and nine
(34.6%) had died of disease. Fifteen patients (57.7%)
were alive with no evidence of disease. The disease-
related 5-year survival rate for the whole group was 77%
with a progression-free 5-year survival rate of 65%. With
a median follow-up exceeding eight years (105 months;
range 59-149+ months) both median OS and median TTP
for all patients have not yet been reached (Figure 1). In
univariate analysis, the most important prognostic factors
were residual disease status and initial FIGO stage. More
specifically, the hazard ratio (HR) for progression and
death for patients with tumor residuum > 2 cm was 5.24
(95% CI, 1.50-3.42, p < 0.01) and 11.19 (95% CI 2.25-
55.79, p < 0.05), respectively. Patients with advanced
stage disease (FIGO Stages III and IV) had a HR of 12.55
(95% CI, 1.58-99.31; p < 0.05) for progression, while
corresponding HR for death was not found to be statisti-
cally significant.

Discussion 

PFTC is an uncommon gynecologic malignancy with
relative nonspecific symptoms. Disease stage, the pres-
ence of residual tumor, as estimated by the greatest tumor
dimension, histology, histology grade and a hydros-
alpinx-like appearance of the fallopian tube are of inde-
pendent prognostic significance. Especially, for patients
with Stage I disease, the depth of infiltration in the tubal
wall and intraoperative tumor rupture are significant
prognostic factors. Serum CA-125 level measurements in
PFTC patients have the same significance as tumor and
surrogate markers of response as in EOC patients [19].
The aim of the present study was to assess the value of
the stage, histology, surgical cytoreduction and immuno-
histochemical expression of various gene products in a
contemporary series of 26 chemo-naïve patients with
PFTC who were treated over a 10-year period with pacli-
taxel- and platinum-based postoperative chemotherapy in
a single institution. In all cases, paclitaxel was adminis-
tered at a dose of 175 mg/m2, over 3 h, with either carbo-
platin targeted at AUC 6 or cisplatin at a dose of 75
mg/m2. 

MMPs in humans are a family of 23 members that have
classically been associated with remodeling of the extra-
cellular matrix (ECM) [20]. Because of their involvement
in processing of the ECM, MMPs were implicated in
cancer invasion and metastasis. Consistent with this
hypothesis, multiple data from model systems suggested
that specific MMPs were causally involved in metastasis
[21, 22]. When MMPs were first characterized [23], it
was hypothesized that their major contribution to cancer
development was merely to degrade ECM molecules,
thereby facilitating cancer cell migration/invasion across
tissue boundaries. More recent insights have, however,
defined a more complex role for MMPs in cancer. They
are now recognized as key regulators of various neoplas-
tic processes by virtue of their ability to mediate differ-
entiation, proliferation, and survival of neoplastic cells
[24], release mitogenic growth factors from cell surfaces
and from ECM reservoirs, and regulate tumor-associated
angiogenesis [25, 26]. There are no data regarding the
role of MMPs in PFTC. Since tubal carcinoma spreads in
the same manner as epithelial ovarian cancer, some sug-
gestions can be drawn from data already existing for the
latter entity. Both MMP-2 and MMP-9 expression in
human EOC tissue have been examined and it was found
that essentially all invasive ovarian carcinomas, including
early Stage I cancers as well as metastatic implants, over-
express MMP-2 and MMP-9, while normal ovarian tissue
exhibits significantly lower levels of expression, indicat-
ing that MMP-2 and MMP-9 are upregulated early in
EOC progression [27, 28]. It has been shown that MMP-
2 increased the adhesive capability of ovarian cancer cells
by specific cleavage of fibronectin and vitronectin, allow-
ing for enhanced attachment of malignant cells to
fibronectin and vitronectin fragments through α5β1 and
αVβ3 integrin. These findings implicate MMP-2 in EOC
adhesion and indicate that therapeutic efficacy of MMP-

Table 5. — Hormone receptor status and survival.

ER (+) ER (+) ER (-) ER (-) p
and PgR (+) and PgR (-) and PgR (+) and PgR (-)

Survival (months) n.s.
Events 2/4 2/8 2/3 3 /11
Range 15.4-113.1+ 2.5-133.4+ 22.7-105.4 18.3-148.9+
5-year rate 50% 87.5% 67% 82%

TTP (months) n.s.
Events 2/4 3/8 2/3 4/11
Range 15.4-113.1+ 2.5-133.4+ 17.3-105.4 12.7-148.9+
5-year rate 50% 87.5% 33% 64%

n.s. = not significant.

Figure 1. — Kaplan-Meier curves for overall survival (dark
line) and time to disease progression (light line).
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2-selective inhibitors will be best achieved clinically if
applied prior to peritoneal dissemination [29]. In our
study, reactivity for MMP-2 and MMP-9 was observed in
three (11.5%) and 15 (58%) tumor specimens, respec-
tively, but patients with expression of these metallopro-
teinases did not have a statistically significant shorter
time to disease progression or overall survival than those
without MMP expression. Of note, positive MMP-2
expression was marginally significantly correlated with
older ages (p = 0.08), while positive TIMP-2 expression
with younger ones (p = 0.06).

Expression by tumors of VEGF has been associated
clinically with disease prognosis in many different types
of malignancies. This expression is increased by diverse
stimuli, including proto-oncogene activation and
hypoxia, with the hypoxic state frequently arising in solid
tumors because of inadequate perfusion. In addition to its
angiogenic role, VEGF also profoundly increases the per-
meability of the vasculature, thereby potentially con-
tributing to tumor progression, because a leaky tumor
endothelium enhances nutrient and catabolite exchange
and lowers barriers to tumor cell migration and extrava-
sation during metastasis. Indicators of enhanced angio-
genesis, such as circulating levels of VEGF and tissue
microvessel density, have been correlated with the pres-
ence of metastasis and survival in EOC [30]. The VEGF
signalling pathway appears to contribute to growth and
progression in 80% or more of all ovarian cancers [31],
and PDGF and its receptor pathway have also been impli-
cated in disease progression [32]. Clinical results from
early studies in ovarian cancer and related diseases
(PFTC and primary peritoneal carcinoma) have shown
antitumor activity with the anti-VEGF monoclonal anti-
body bevacizumab when used either as a single agent in
recurrent disease or in combination with low-dose metro-
nomic chemotherapy [33-35]. In our study, 22 specimens
(85%) demonstrated strong positive staining (2+ or 3+)
for VEGF, but the patients did not have a shorter survival
when compared with patients with weak (1+) or without
VEGF expression.

The membrane receptor tyrosine kinase c-erbB-2 is
overexpressed in several malignancies including breast,
ovarian, gastric, and endometrial carcinomas. In a phase
II study conducted by the Gynecologic Oncology Group
(GOG), immunohistochemical overexpression of c-erbB-
2 was observed in 95 (11.4%) EOC samples among 837
which were screened. Forty-five patients with c-erbB-2
overexpression who presented with persistent or recur-
rent disease were treated with the monoclonal antibody
trastuzumab which resulted in an overall response rate of
7.3% including one complete and two partial responses
[36]. Regarding PFTC, there are conflicting data for the
overexpression of c-erbB-2. In a series of 73 women,
none of the tissue samples investigated for c-erbB-2
oncogene amplification with a quantitative polymerase
chain reaction method exhibited amplified this oncogene.
Thus, the authors suggested that c-erbB-2 does not play
a role in tumor transformation and progression in fallop-
ian tube carcinomas [37]. On the other hand, Chung et al.

[38] detected immunohistological overexpression of c-
erbB-2 in 16 cases (89%) of PFTC, while in a more
recent publication c-erbB-2 overexpression was present
in 57% of patients with advanced stage PFTC. In the
latter study, oncogene gain/amplification was found by
array comparative genomic hybridization in 23% of ana-
lyzed PFTCs [39]. In our series, only two patients (8%)
overexpressed c-erbB-2. 

Steroid hormone receptors are important determinants
of prognosis and predictive behavior in tumor tissues of
several origins, especially in breast, uterine and prostate
cancer. The determination of steroid hormone receptor
status seems to offer additional prognostic information in
EOC. In a German study, the expression of ER and PgR
was assessed by immunohistochemistry in tumor speci-
mens from 186 women with ovarian cancer who were
treated over a 15-year period. Survival analyses sup-
ported the favorable prognostic value of PgR and its level
of expression in ovarian carcinomas. Patients with ER-
PgR+ tumors showed a significantly superior prognosis
when compared with all other steroid hormone combina-
tions and this expression was associated with early-stage
disease, low quantity of ascitic fluid, and higher tumor
differentiation [40]. In a recent and larger Danish study,
estrogen receptors were expressed in 36% and proges-
terone receptors in 20% of patients with EOC, respec-
tively. Tissue ER and PgR expression of 10% or higher
was found to imply an independent significant advanta-
geous course of patient disease-specific survival. The
prognostic value of ER and PgR was found additive with
a HR for patients with high ER and PgR expression of
0.48 compared to patients with < 10% expression for
both receptors [41]. Regarding PFTC, a retrospective
Austrian nationwide evaluation for a period of ten years
revealed that 42% of the tumors were PgR positive and
26% were ER positive, while no correlation of steroid
receptor expression with survival could be found [42]. In
our study, 46% of the patients had ER positive and 27%
PgR positive tumors. Although patients with positive
estrogen receptor and negative progesterone receptor
tumors had a 5-year survival rate of 87.5% compared
with a corresponding rate of 77% for the whole cohort,
this difference was not statistically significant.

TIMPs play key roles in maintaining homeostasis of
ECM by controlling matrix metalloproteinases. In addi-
tion to their role in regulating MMPs, TIMPs have also
been shown to have pluripotential effects on cell growth,
apoptosis, and differentiation. The expression of TIMP-1
and -2, has also been shown to be associated with the
clinical outcome in some cancers. However, the prognos-
tic value of TIMPs seems to vary significantly in differ-
ent malignant tumors [43]. An elevated preoperative
serum concentration of TIMP-1 at diagnosis was found to
correlate with the malignant phenotype of an ovarian
tumor, while among patients with EOC high circulating
TIMP-1 correlated with aggressive phenotype and unfa-
vorable prognosis [44]. In another study, TIMP-2
immunostaining was found significantly more frequent in
serous ovarian carcinomas. Furthermore, TIMP-2 overex-



C.A. Papadimitriou, S. Markaki, E. Lianos, P. Peitsidis, G. Vourli, N. Nikitas, G. Vlachos, A. Rodolakis, A. Antsaklis, M.A. Dimopoulos394

pression by transfected ovarian cancer cell lines did not
mediate proapoptosis, inhibited cisplatin-induced apopto-
sis, and induced MMP-2 expression, thus suggesting that
TIMP-2 function may favor tumor growth in serous
ovarian tumorigenesis [45]. In our series, all PFTCs were
negative for TIMP-1. Positive TIMP-2 expression was
observed in six (23%) cases but this finding did not cor-
relate with a worse outcome.

Most of our patients’ clinical characteristics were com-
parable to those reported in the literature. Among 14
patients with measurable disease, we observed a CR in ten
(71.4%) women, and a PR in two women (14.3%) for an
overall response rate of 85.7%. Several authors using cis-
platin-based chemotherapy in patients with advanced
PFTC reported overall response rates of 53–92% [46-50].
Our data also confirm the prognostic significance of stage
and residual disease after initial staging laparotomy/cytore-
ductive surgery. The 5-year overall survival rate for the
entire group was 77% with a 5-year progression-free sur-
vival rate of 65%. With a median follow-up exceeding
eight years (105 months; range 59-149+ months) both
median OS and median TTP for all patients have not yet
been reached. A recently published study compared out-
comes for serous PFTC and ovarian cancer in a matched,
case-control comparison [51]. Ninety-six PFTC cases
and 189 EOC controls were identified. Fifty early-stage
PFTC were matched with 97 EOC patients. The most
common chemotherapy regimen was carboplatin and
paclitaxel. With a median follow-up of 57 and 42 months
for the PFTC and EOC groups, the 5-year OS rate dif-
fered at 95% and 76%, respectively (p < 0.05). Further-
more, 46 PFTC patients with Stage III and IV disease
were matched with 92 EOC controls. The majority of
them (88.5%) were optimally debulked, and the 3-year
OS rate was 59% for both groups. In our study, the most
important prognostic factors were residual disease status
and initial FIGO stage. The HR for progression and death
for patients with tumor residuum > 2 cm was 5.24 and
11.19, respectively. Patients with advanced stage disease
(FIGO Stages III and IV) had a HR of 12.55 for progres-
sion, while corresponding HR for death was not found to
be statistically significant. The latter finding could be
attributed to the limited number of patients included in
the retrospective analysis. Rosen et al. [52] found 5-year
survival rates of 50.8% for Stages I and II, but only
13.6% for Stages III and IV and Gadducci et al. [49]
reported a 5-year survival rate of 55% if the residual
tumor was < 1 cm in diameter compared with 21% for
those with larger residual tumor.

Conclusion

Primary carcinoma of the fallopian tube is the rarest
cancer of the female genital tract with an incidence of
0.5% among all gynecologic tumors. Hence, very little
data exist on the impact of clinicopathological prognos-
tic factors and on the activity of paclitaxel- and platinum-
based first-line chemotherapy. We retrospectively ana-
lyzed patients who were treated with the above-mentioned

combination and we stained sections from tissue blocks
for VEGF, MMP-2, MMP-9, TIMP-1, TIMP -2, c-erbB-
2, ER and PgR. Immunohistochemical findings as well as
clinical characteristics were correlated with progression-
free interval and overall survival. None of the biomarkers
studied displayed prognostic significance. In any case,
the results of the current study must be interpreted with
caution. The study population was small and the design
was neither prospective nor randomized. Regarding clin-
ical parameters, early-stage disease (FIGO Stages I and
II) and optimal debulking were associated with improved
outcome.
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