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Abstract

The oestrogen receptor (ER) has been identi®ed in normal and neoplastic epithelia of the vulva, vagina and ovary using bio-
chemical, immunohistochemical (IHC) and molecular techniques. Its presence has not translated into e�ective antineoplastic ther-
apy for malignancies arising from these sites. # 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

While oestrogen receptor (ER) has been identi®ed in
the epithelium of the vulva, vagina and ovary by bio-

chemical, immunohistochemical (IHC) and molecular
techniques, none of the epithelial malignancies arising
from these sites are routinely hormonally sensitive [1±
10]. This presentation will review the ER status of nor-
mal and neoplastic epithelial tissues derived from these
sites.

During the luteal phase, the endometrium continues
to increase in thickness. The ER continues to be
demonstrable, even when the pending in¯uence of pro-
gesterone causes retronuclear brightness in endometrial
glands. In the following days the increase of progester-
one results in the steady decline of the ER expression.
Starting at day 21, the oestrogen receptor can no longer
be demonstrated.
Glandular epithelium is e�ected by these changes

more distinctly than stroma. Nevertheless, stroma stains
less strongly than the epithelia. The above changes pre-
dominantly take place in the functional endometrium.
The basal zone, as well as the epithelial surface, undergo
little histological change.

3. Postmenopause

The postmenopausal endometrium is characterised by
atrophy. The scarce glands are either receptor-negative
or display only isolated oestrogen receptor-positive
cells. The same applies to the stroma.
Under the in¯uence of oestrogen, during the climac-

teric either as a result of follicle persistence or exogenous
hormone application, a renewed proliferation occurs up
to the point of glandular-cystic hyperplasia. Glands and
stroma again become ER-positive. Only the pressure-
atrophic epithelia of cystically altered glands do not react.
The glandular epithelium in adenomatous hyperplasias,

originating under the in¯uence of oestrogen, also dis-
plays a high concentration of ERs. Yet, this only applies
to grade 1 and grade 2 adenomatous hyperplasias.

Hyperplasias with nuclear irregularities (grade 3) do
not display ERs. Evidently the cell's endeavours
towards autonomy are so strong in these cases, that the
receptor production becomes secondary.
Endometrial carcinoma shows di�erent behavioural

patterns depending on its genesis and histological
grades (Fig. 1). Type I carcinomas, which originate in
hyperplasia, generally show a receptor-rich behaviour.
Type II carcinomas, which originate de novo and usually
display a low histological grade, are receptor-poor.

4. Conclusion

The expression of oestrogen receptors in the endo-
metrium is controlled by oestrogens and progesterones.
This applies to both normal as well as pathological
tissue. ER expression can completely disappear during
the transition to a carcinoma. In invasive carcinoma, the
ER concentration is dependent upon the histological
grade.
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2. ER in vulvar tissue

Biochemical techniques have demonstrated ER in
normal vulvar epithelium, the positivity rate ranging
from 33±100% [1±4]. ER levels were 8±650 fmoles/mg
cytosol protein (fmoles/mg cp) in one study and 7±10
fmoles/mg cp in another [2,3]. ER was identi®ed in 4 of
6 dysplasias, 3 of 5 carcinoma in situ and 10 of 15 vulvar
cancers [3]. Vulvar cancer ER content ranged from >5
to 1000 fmoles/mg cp in one study and 2±23 fmol/mg cp
in another [2,3].
IHC demonstrated ER in 17 of 22 non-keratinising

but in only 2 of 17 keratinising squamous epithelia [4].
No ER was identi®ed by IHC in 9 dysplastic epithelia or
in 18 squamous cell carcinomas [4].

3. ER in vaginal tissue

IHC demonstrated ER in the nuclei of basal and
suprabasal di�erentiated epithelial cells of the normal
vagina [5]. No signi®cant di�erence was demonstrated
in ER concentrations between the follicular and luteal
phases or between regularly cycling and postmenopausal
women [6]. All 12 vaginal samples from premenopausal
and all four samples from postmenopausal women con-
tained ERa-mRNA [7]. ERb-mRNA was detectable in
all 12 samples from premenopausal women. ERb-
mRNA was absent in all postmenopausal samples [7].
Minimal ER was present in one of seven vaginal carci-
nomas analysed biochemically [11].

4. ER in ovarian tissue

Biochemical studies have demonstrated ER in normal
ovary and in ovarian malignancies [12]. Brandenberger
and colleagues found equal amounts of ERa- and ERb-
mRNAs in normal ovaries in all age groups from 33±75
years [8]. ERa-mRNA levels in ovarian cancer were
similar or slightly higher, but ERb-mRNA levels were
markedly decreased. Pujol and colleagues reported ERb-
mRNA was the predominant ER form in normal ovaries
[9]. In ovarian cancers the ERa- to ERb-mRNA ratio was
markedly increased [9]. Lau and colleagues observed co-
expression of ERa- and ERb-mRNA in ovarian surface
epithelial cells and disruption of ERa-mRNA expression
but not ERb-mRNA inmost ovarian cancer cell lines [10].
No objective clinical responses to tamoxifen were

reported in a series of women with advanced recurrent
ovarian cancers [13]. Disease stabilisation was evident
lasting 3±7 months [13]. No survival advantage was

demonstrated in a prospective randomised trial of 100
women with previously untreated, advanced stage
epithelial ovarian cancers randomised postoperatively
to doxorubicin and cisplatin with or without tamoxifen
[14]. The clinical signi®cance of ER in ovarian cancer
remains to be determined.
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