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ABST RACT
Objective. We aimed to demonstrate whether the immunohistochemical
expression of C-erb-B2 and progesterone receptors are valuable in the
diagnosis of intraepithelial cervical neoplasia and squamous cell
carcinoma. Methods and Results. Our retrospective study, a total of 84
cases diagnosed as squamous cell carcinoma and cervical intraepithelial
neoplasia during 2005-2009, at the pathology department of Harran
University, was investigated and stained with immunohistochemistry.
Progesterone receptor was stained positive in 5 of 21 cervical
intraepithelial neoplasia I. As a result of the statistical analysis (SPSS
statistic 15.0), a significant correlation was found for positive
progesterone receptors. No positive staining was seen in any of the cases
with CerbB2 (p>0,05). Conclusions. In this study, it was concluded that
positive progesterone receptors can be used to distinguish cases of
cervical intraepithelial neoplasia I from other dysplasia and carcinoma,
while Cerb-B2 has not been shown to be useful in distinguishing
between these lesions.

Introduction
Cervical intraepithelial neoplasia (CIN) is a group of
neoplasms which include in association both dysplasia and
carcinoma in situ. Such lesions are often encountered in
women during the reproductive period. Cervical squamous
cell carcinoma (SCC) is the most common malignancy of
the female genital tract in several countries [1].
Cervical carcinoma is the second type of cancer
diagnosed in women after breast cancer. It represents 1015% of all malignancies observed in women [2]. In many
developed countries, the diagnosis of cervical cancer has
declined in the last 30-40 years since the introduction of
cervical screening programs. However, in many
countries, the mortality rate has remained the same or
increased in women under the age of 45. Cervical
carcinoma is the second major cause of carcinoma-related
deaths in women [3].
Numerous epidemiological studies identified several
risk factors in the development of cervical carcinoma and
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precursor lesions, mainly sexually transmitted diseases
[3,4]. Factors such as early sexual intercourse (especially
under 16 years of age), human papillomavirus, early
childbirth, polygamy, increased parity, male partner with
multiple sexual partners are in fact superposable and highly
related each other [5].
The progesterone receptor (PR) is an intracellular
protein that selectively binds to the progesterone hormone
molecule present in the blood, forms the hormone receptor
complex and introduces into the cell progesterone,
depending on its concentration. The active hormonereceptor complex binds to short DNA sequences, called
intranuclear hormone response elements, and stimulates
transcription that makes possible the physiological action
of hormone [4,6]. C-erb-B2, known as HER2/neu, is the
transmembrane glycoprotein of the tyrosine kinase
receptor family, which controls cell growth. It does not
have a specific ligand, and the gene of this protein is
located on chromosome 17. It acts as a coreceptor for many
growth factors and exhibits tyrosine kinase activity.
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Amplification was detected due to amino acid changes with
point mutations in C-erb-B2 gene. When it is
overexpressed, it is considered an oncogene [7,8]. C-erbB2 expression is present in several carcinomas, such as the
ovaries, breast, endometrium, lung, bladder and
gastrointestinal tract [9]. It has been reported in recent
years that several additional examination methods can be
used to differentiate between different CIN lesions, and
from other benign and malignant lesions. Such method is
immunohistochemistry. Immunohistochemical analysis of
various markers has been performed on CIN and SCC
lesions, and some of them proved to be valuable in the
diagnosis of these lesions [1].
The aim of this study was to demonstrate by
immunohistochemical methods whether the presence of Cerb-B2 and progesterone receptor is valuable in the
diagnosis of CIN lesions, and SCCs originating from the
squamous epithelium of the cervix.

Materials and Methods
A total of 84 cases, diagnosed with cervical SCC and
dysplasia in the Department of Pathology of Harran
University School of Medicine, between 2005 and 2009,
were included in the study. 40 of our cases consisted in
cervical biopsy, 29 of them involved Loop Electrosurgical
Excision Procedure (LEEP) and 15 of them implied the
hysterectomy piece study.
The blocks and slides belonging to the cases were
removed from the archives and re-cuts were taken from the
required blocks and stained with hematoxylin & eosin.
Hematoxylin & eosin-stained lamellae of the cases were

reevaluated and reclassified as invasive SCC, CIN III, CIN
II and CIN I. One appropriate block for each case was
selected for immunohistochemical evaluation.
Sections were taken from paraffin blocks for
immunohistochemical
study.
Immunohistochemical
staining was performed using Progesterone receptor
(NeoMarkers Catalog No. PgR 636) and C-erb-B2
(NeoMarkers Catalog No. RM 9103-R7). DAB chromogen
was used as a chromogen.
In our study, endometrium tissue for progesterone
receptor and infiltrative ductal carcinoma case for C-erbB2 were used as positive control.
Progesterone receptor scoring was performed on
nuclear staining. Negative nuclear staining was considered
as "score 0" and positive nuclear staining as "score 1".
C-erb-B2 scoring was performed according to
cytoplasmic membrane staining in cells. Negative
membrane staining was scored as 0 and positive membrane
staining as score 1. The correlation between progesterone
receptor and C-erb-B2 scores on one hand, and dysplasia
and carcinoma on the other hand was assessed using ChiSquare test in the SPSS 11 package program. Values of
p<0.05 were considered significant.

Results
A total of 84 cases were studied. The cases ranged
from 22-76 years and the average age was 47 years. After
histopathological evaluation, CIN1 was found in 21 cases,
CIN2 in 21 cases, CIN3 in 21 cases and invasive SCC in
21 cases. The distribution of the cases according to age
groups and diagnosis is presented in Table 1.

Table 1. The distribution of the cases according to the age group
Age

20–29

30–39

40–49

50–59

60–69

70–79

Total

Number of cases

7

19

27

18

6

7

84

%

8

22

32

23

7

8

100

Of 21 CIN I cases, the youngest was 22 years old, the
oldest was 71 years old, and the mean age was 39 years. Of
21 CIN II cases, the youngest was 29 years old, the oldest
was 74 years old, and the mean age was 44 years. In a total
of 21 CIN III cases, these ages (youngest/ oldest/ mean)
were 36, 75 and 46 respectively. In invasive carcinoma
cases, these values were found as 46, 76 and 57
respectively.
Of the total 84 cases examined, 5 were positive for
progesterone receptor. All positive cases were CIN I
lesions (Figure 1) and no positive staining was observed in
CIN II, III and invasive SCC cases. The results are
presented in Table 2. There was a significant difference in
PR expression between CIN I group and other groups (p =
0.001). C-erb-B2 staining was not detected in any of the 84
cases examined. The results are shown in Table 3 for C44

erb-B2 scores (CIN: Cervical intraepithelial neoplasia,
SCC: squamous cell carcinoma).

Figure 1. Progesterone receptor positive in Cervical
intraepithelial neoplasia I (CIN I) (İHK, X100)
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Table 2. Progesterone receptor scores (CIN:
Cervical intraepithelial neoplasia, SCC: squamous
cell carcinoma)
Score

CIN I CIN II CIN III Invasive
SCC

Total

Positive

5

0

0

0

5

Negative

16

21

21

21

79

Total

21

21

21

21

84

Table 3. There was no difference between the groups
in C-erb-B2 expression (p> 0,05).
Score

CIN I CIN II CIN III İnvasive
SCC

Total

Positive

0

0

0

0

0

Negative

21

21

21

21

84

Total

21

21

21

21

84

Discussions
Invasive cervical carcinoma is the seventh malignant
tumor among all cancers and the second malignant tumor
in females after breast cancer. It is the first malignancy
among gynecological cancers. Around the world, 465.000500.000 new cases are detected each year, causing the
death of more than 300.000 women every year [10]. CIN
lesions were detected in 1.4- 4% of cervical screening
studies. CIN III lesions constitute 0.2- 2.7% of all these
lesions [11]. CINs are usually seen in women of
childbearing age. Invasive cervical carcinoma usually
follows after a pre-invasive disease (CIN I-II-III) [12].
Cervical carcinomas can be seen in women at any age
(17-90y). However, most tumors arise between decades 4
and 6. CIN lesions usually appear in the mid-twenties,
carcinoma in situ at 25- 35 years, and invasive carcinomas
after 40 years. It has been reported that the incidence of
CIN lesions in women under 20 has increased in recent
years, due to the increase in the number of women with a
first sexual intercourse under 15 and the number of
polygamous women [13]. The incidence of SCC after
seventy-five years of age is three times higher than before
twenty-five years of age. Some studies in recent years show
that the average age of cervical cancer has decreased. This
is closely linked to changes related to onset of early sexual
activity, and the increase in effective methods of
cytological screening [1,7].
In our study the youngest patient was 22 years old, the
oldest was 76 years old and the mean age was 47 years. The
mean age of CIN I cases in our study was 39 years, the
mean age of CIN II cases was 44 years and the mean age
of CIN III cases was 46 years. In the case of invasive

carcinoma, the mean age was 57 years. These findings are
consistent with the literature and support the view that CIN
lesions present a prolonged progression.
PR consists of two different structures, alpha and beta.
Studies related to progesterone receptor show that this
receptor is present in the cell, namely in the nucleus and
cytoplasm. This receptor is thought to be involved in
stimulating cell proliferation. By immunohistochemical
and ultrastructural methods, it can be shown that hormone
receptors are placed under or in the nuclear membrane
[6,14].
PR has been investigated in several studies, especially
in breast and endometrial carcinoma, and has been
identified as an important prognostic factor in these tumors
[15,16]. In addition, progesterone receptors are known to
be important in determining the prognosis and treatment
protocol in a group of neoplastic diseases, such as solitary
pleural fibrous tumor, hepatocellular carcinoma, and
meningioma. PR-positive tumors respond well to hormonal
therapy, which is associated with a better prognosis [4,6].
PR is present in ectocervical parabasal cells,
endocervical mucosal and glandular cells and metaplastic
cells. The receptors in the parabasal cells show
immunohistochemically strong expression in the luteal
phase of the menstrual cycle and in pregnancy, but weak or
no expression in the proliferative phase. In the ectocervical
stroma, the PR in the nucleus of fibroblast-like cells can be
shown at each stage of the menstrual cycle [17].
Physiologically, this receptor functions less after
menopause than during the premenopausal period [18].
In cervical CCS, the investigation of the presence of PR
was first performed in 1970s [19]. Many studies show that
PR positivity has a very broad range (0- 100%). This is due
to the fact that PR changes depending by stages of the
menstrual cycle, pre-postmenopausal period, histological
type of tumor and DNA ploidy [20]. The positivity of PR
in cervical adenocarcinomas is observed in 1/4 of cases [4].
In the PR study of Park et al. including 30 cases with
normal cervical tissue, 5 CIN and 10 cervical carcinomas,
the PR expression was shown in 16 normal cervix (61%),
4 CIN cases (80%) and 8 carcinomas (80%), while the rate
of PR was similar in normal tissue and carcinoma. In the
same study, the staining rate was higher in nonkeratinized
histological subtypes of cervical carcinomas than in
keratinized subtypes [18].
Coelho et al. reported positive immunohistochemical
staining for normal and tumorous tissues at 5 CIN I, 3 CIN
II, 9 CIN III and 4 SCC cases. However, none of these
cases presented epithelial staining [20]. In a study of
Monsonego et al. in CIN I, II, III lesions and SCC cases,
the positivity level of CIN lesions was higher than for
invasive carcinomas and they concluded that there was a
45
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partial role of progesterone in malign transformation of the
cervix [21]. Çamlıbel and Demircan, in their study
investigating PR in cervical cancers, found positive
staining in 4 of 10 cervical cancers (40%) [22]. In a study
conducted by Konishi et al., PR was expressed in 19 of 26
CIN cases and 13 of 22 invasive carcinoma cases [23].
In his study, Tangjitgamol et al evaluated the
immunoreactivity of PR in cervical carcinomas, and only 2
cases showed focal expression [8]. Many studies
investigated the effect of hormone receptor expression on
the prognosis of cervical carcinoma; the presence and
intensity of the hormone receptor shows little or no effect
on the development, prognosis, and survival of SCC [19].
In our study, PR was positive only in 5 of the CIN I cases,
and negative in the other 79 cases. Staining in the stromal
cells was detected in a majority of cases. The statistical
rates resulted from our study is relatively similar to that of
Monsonego, Christmas and Tangjitgamol.
We think that the significance of PR detected in CIN I
lesions may be helpful in differentiating CIN I from other
dysplasia and squamous cell carcinoma, but not in normal
squamous epithelium because of the presence of PR
positivity in normal cervical parabasal and basal cells.
As a result, 5 of 84 cases were positive in
immunohistochemical examination with PR, and the
overall positivity rate was found as 5. 8%. All PR-positive
cases were CIN I, and the overall positive rate was 23.8%
in these cases. Our results suggest that PR may be valuable
in the diagnosis of CIN I cases, being able to distinguish
CIN 1 cases from CIN II, III, and squamous cell carcinoma.
None of the cases had positive staining with C-erb-B2
in the immunohistochemical examination.

Conclusions
As a conclusion, cervical intraepitelial neoplasia is one
of the leading causes of cervix cancer. Progesterone
receptor may be helpful in the distinction between other
dysplasias(CIN II and CIN III) and squamous cell
carcinoma of cervical intraepithelial neoplasia I cases.
However, Cerb B2 is not useful for distinguishing between
precancerous and cancerous lesions in cervix.
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