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Primary Fallopian tube carcinoma (PFTC) is one of the rarest malignant tumours
of the female genital tract. Staging of the disease according to FIGO scale is the
most common prognostic indicator. Others, such as histological type, grading
according to Hu classification, depth of tubal wall invasion, the presence of
neoplastic cells in peritoneal leakage, invasion of the lymphatic and blood ves-
sels, mitotic activity, DNA ploidy, Ki-67 expression, AgNOR level and p53 and
c-erbB-2 immunoreactivity, are not widely accepted.
70 cases of primary Fallopian tube carcinomas were analysed with regard to
clinicopathological data, survival and the expression of proliferating cell nuclear
antigen (PCNA) and laminin. Histological classification of PTFC revealed 26 cases
of the endometriod type, 16 undifferentiated, 15 serous, 8 urothelial, 3 clear-
cell and 3 of other types. A total of 70 cases revealed positive nuclear staining
for PCNA. The index of PCNA (labelling index, LI, proportion of PCNA-positive
cells relative to all neoplastic cells) was evaluated. PCNA LI values were classified
as high, > 0.45, or low, £ 0.45. Intracellular expression of laminin was found in
46 cases and extracellular in 28 cases. There was no significant correlation be-
tween the expression and distribution of laminin and survival. The p value was
statistically significant only for PCNA LI as an independent prognostic factor.
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INTRODUCTION
Primary Fallopian tube carcinomas (PFTC) are

among the rarest female malignant tumours and
account for only 0.2 to 1.8% of all malignant tumours
of the female reproductive tract [1, 2, 5, 7–9].
This rarity places PFTC in 5th position among malig-
nancies of this localisation. In Lower Silesia in Po-
land, PFTC is usually diagnosed and histologically con-
firmed at a frequency of 2 to 4 cases per year. PFTC
is associated with an extremely poor prognosis, espe-
cially in advanced stages of the disease [1, 2, 7, 8].
The rare incidence of PFTC does not permit enrol-
ment of a significant number of cases in one clinical

centre within a short period and it is, therefore, very
difficult to explain PFTC histogenesis and to assess
diagnostic modalities and therapeutic efficiency.
Staging of the disease in accordance with the FIGO
scale is the most common, widely accepted and only
reliable prognostic factor for PFTC [5, 9, 10]. The value
of other commonly used prognostic factors, such as
histological type, grading according to Hu classifi-
cation, depth of tubal wall invasion, the presence of
neoplastic cells in peritoneal leakage, invasion of the
lymphatic and blood vessels, mitotic activity, DNA
ploidy, Ki-67 expression, AgNOR level and p53 and
c-erbB-2 immunoreactivity, have not found wider
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acceptance [5, 8, 9]. These may be used as evidence
to support a prognosis, but none is an independent
prognostic factor.

In the years 1982–2002 in the Department of
Pathology of Wrocław Medical University, 70 cases
of PFTC were diagnosed or consulted. The tissue sam-
ples and paraffin blocks collected in our institution
appear to constitute one of the largest collections
worldwide and the largest in Poland. We decided to
evaluate our histological material according to the
criteria established for common epithelial ovarian
tumours, clinical course and prognostic factors in
PFTC. The evaluation of the biological aggresiveness
of cancer cells might be used as a prognostic factor.

One of methods for the assessment of prolifera-
tive activity is to determine mitotic activity by detec-
tion and evaluation of proliferating cell nuclear anti-
gen (PCNA) positive cells [3, 4]. To date no papers
have described PCNA expression in pathological
changes of the tube. A further major characteristic of
malignancy is invasive growth [6]. Penetration of the
basement membranes (BM) by the tumour cells fol-
lowed by migration into the interstitial stroma is re-
garded as a first sign [10]. In many types of tumour
the BM was found to be discontinuous at the site of
invasion. However, BM components such as laminin
are also deposited around tumour cell nests [6, 10].
To establish new prognostic factors in PFTC and iden-
tify molecular-biological risk groups, we evaluated the
expression of PCNA nuclear protein connected with
cell cycle regulation as an indicator of proliferation
and laminin as a determinant of tumour invasiveness.
In this study we have investigated the correlation be-
tween the expression of PCNA and laminin and the
stage, histological type, grade and the survival of the
group of 70 patients with PFTC.

MATERIAL AND METHODS
70 patients with PFTC diagnosed or consulted in

the Department of Pathology at Wrocław Medical
University during the years 1982–2002. The age of
the patients ranged from 38 to 84 years (mean: 57.5).
Histological classification of PFTC was performed ac-
cording to WHO ovarian tumour classification and the
staging of the disease was based on the FIGO scale
for Fallopian tube cancer. Histological classification
revealed the following: 26 endometrioid cancers, 16
undifferentiated, 15 serous, 8 transitional, 3 clear cell
and 2 of another type. 38 patients were FIGO I stage,
14 FIGO II stage, 16 FIGO III and 2 FIGO IV. The mean

observation time was 52 months (range: 2–178).
38 patients died with recurrence of the disease.

Formalin fixed, paraffin-embedded tissue samples
were cut into 4 µm sections. Immunohistochemical
staining for PCNA and laminin was performed using
the avidin-biotin peroxidase complex method. Prima-
ry antibodies against PCNA — Lyophilised Monoclonal
NCL-PCNA Clone PC10 (Novocastra) and laminin
— Lyophilised Monoclonal NCL-LAMININ Clone LAM-89
(Novocastra) were used. The computed quantitation
of PCNA positive cells was counted in 300 cancer cells
in random high-power fields (10 × 40) and was scored
as the labelling index (LI, %). Laminin expression was
based on the following two separate scales: percent-
age of positive cells (grading, G: G0–G2) and staining
strength (intensity, I: I0–I3) for intracellular laminin
and intensity of extracellular laminin distribution (ex-
tracellular, E: E0–E3) (Fig. 1).

Statistical analysis was conducted and the corre-
lation between the markers evaluated and the clini-
copathological parameters was assessed using log-
rank, the Mantel-Haenszel test and the Cox propor-
tional hazards model. Survival curves were generat-
ed according to the Kaplan-Meier method.

RESULTS
Positive staining for PCNA was identified in the

nuclei in all cases. LI PCNA values ranged from 0.3231
to 0.8363. LI PCNA values were classified as high,
> 0.45, or low, £ 0.45. There was no correlation
between PCNA LI and histological type (p = 0.262),
grade (p = 0.077) or FIGO stage (p = 0.232). There
was a correlation between PCNA LI and survival
(p £ 0.09). Patients with PCNA LI > 0.45 had a sig-
nificaly worse prognosis, 44.1% and a 5-year surviv-
al in contrast to 83.3% for PCNA LI £ 0.45. Intracel-
lular expression of laminin was found in 46 cases
and extracellular in 28 cases. There was no signifi-
cant correlation between the expression and distri-
bution of laminin and clinicopathological features
such as FIGO stage, histological type, grade and sur-
vival. The p value was statistically significant only
for PCNA LI as an independent prognostic factor.

DISCUSSION
Primary Fallopian tube carcinoma is relatively rare

and is associated with a poor prognosis [1, 2, 4, 9, 10].
From the various prognostic factors only the stag-
ing of the disease at the time of diagnosis in accor-
dance with the FIGO scale has an established value
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Figure 1. Representative photomicrographs of immunostaining results in primary Fallopian tube carcinomas; magnification 400 ×.
Sections immunostained for PCNA (A–D) and laminin (E–H) using specific antibodies. A. Primary endometriod carcinoma (G2), nuclear
staining for PCNA, LI = 0.45; B. Primary endometriod carcinoma (G2), nuclear staining for PCNA, LI = 0.65; C. Primary undifferentiated
carcinoma, nuclear PCNA staining, LI = 0.70; D. Primary endometriod carcinoma (G1), nuclear PCNA staining, LI = 0.75; E. Primary un-
differentiated carcinoma, extracellular positivity for laminin, G0-I0-E2; F. Primary endometriod carcinoma (G1), diffuse cytoplasmic and
partly strong extracellular positivity for laminin, G1-I1-E2; G. Primary endometriod carcinoma (G3), diffuse cytoplasmic and strong extra-
cellular positivity for laminin, G2-I1-E1; H. Primary endometriod carcinoma (G3), strong diffuse, globular cytoplasmic and strong extracel-
lular positivity for laminin, G2-I2-E3.
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[4, 9, 11]. It is hard to establish the prognostic crite-
ria for primary Fallopian tube carcinoma due to the
limited size of the group with primary tubal cancer.
Any conclusive demonstration with regard to the
prognostic value of the studied markers and factors
affecting the course of PFTC is thereby impaired. Pri-
mary Fallopian tube malignant epithelial tumours do
not reveal any specific histological structure. They
are derived from the Müllerian duct epithelium and
indirectly from epithelium overlying the celoma.
These neoplasms thus reflect in their histology the
whole range of epithelial tumours commonly found
in the female genital tract ranging from the uterine
cervix to the ovaries [1].

There are promising findings connected with PCNA
and laminin expression in various malignant tumours
[3, 4, 6, 10]. Recent studies have shown that exten-
sive deposition of laminin is prognostically significant
in colorectal carcinomas. A peculiar pattern of lami-
nin staining was noted in squamous cell lung carci-
nomas (Sqclc) [10]. The FIGO stage, as in other stud-
ies, turned out to be the main strong independent
prognostic factor. Serous and clear cell histological
type also constitutes an independent unfavourable
prognostic factor. Of the markers evaluated the only
self-reliant indicator is a proliferating PCNA index with
value > 0.45, which unequivocally types the patients
with the worst prognosis. The use of of laminin as
a prognostic factor in primary Fallopian tube carcino-
ma has not been definitively explained. Nevertheless,
we can not exclude their influence upon the total sur-
vival rate and the course of the disease. In the light of
contemporary knowledge and experience with lami-
nin, however, their evaluative and forecasting poten-
tial cannot be utilised as independent diagnostic and
prognostic factors.
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