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GLANDULAR CELL progesterone receptors (PR) were sig- 
nificantly increased and stromal cell oestrogen receptors (ER) 
were significantly decreased in tamoxifen-treated versus 
atrophic endometria. PR staining was not significantly differ- 
ent in tamoxifen-treated versus control polyps, although 
staining was high in both groups. 

Stromal cell ER staining was significantly reduced in 
tamoxifen-treated versus control polyps. The immunohis- 
tochemistry (IH) scores of the two adenocarcinomas in 
tamoxifen-treated patients were high for PR and low for ER 
in glands. The pattern of reduced stromal cell ER IH scores 
and increased glandular cell PR IH scores was consistently 
found in all tamoxifen-treated patients regardless of endo- 
metrial diagnosis. 

There were no significant differences between the sub- 
groups of tamoxifen-treated patients with benign versus 
malignant or premalignant endometrial pathologies in either 
the mean number of years of tamoxifen use (4.3 f 0.8 
versus 3.8 1: 1.4, respectively, P= 0.71) or endometrial steroid 
receptor status. There was no significant difference in the 
mean number of years of tamoxifen use in the women with 
postmenopausal (PMP) bleeding (3.5 4 1.1) versus those 
without bleeding (4.6 f 0.9) (P= 0.42). 

There were no significant differences in the histological fea- 
tures of polyps from tamoxifen-treated versus non-hormonally 
treated patients, including the mean number (PO.87) and 
thickness (P= 0.87) of blood vessels and the mean stromal 
cellularity (P= 0.39). Every polyp in both the tamoxifen- 
treated and untreated groups contained dilated, cystic glands, 
and secretions within the glands. The polyps in each group 
exhibited other similar typical histological features including 
variations of glands and spindled-shaped stroma. The tamox- 
ifen-associated polyps did not display any unusual histological 
features, except for one polyp that contained adenocarcinoma 
in which there was focal adipose cells within the stroma. 

The tamoxifen-associated changes in endometrial steroid 
receptors and their persistent distinct pattern when compared 
to all the other study groups supports an oestrogenic uterine 
effect. This effect is independent of the type of endometrial 
pathological diagnosis, and the duration of tamoxifen use. 
This oestrogen-like action of tamoxifen at the endomenial 
steroid receptor level may contribute to the pathogenesis or 
growth of endometrial polyps and carcinomas in these patients. 
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II.7 The Progestin-like Activity of Tamoxifen on the 
Endometrium 
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We examined 17 carcinomas, one adenosarcoma, one malignant mesenchymal mixed tumour and 100 
endometrial biopsies with non-neoplastic lesions from patients under tamoxifen therapy. Of the 17 
carcinomas 12 were mutinous, four were of clear-cell type and one was a serous-papillary carcinoma. 
All carcinomas arose within atrophic endometrium from endocervical type mutinous, clear cell or 
serous-papillary metaplasias. Fifty-seven of the non-neoplastic specimens showed simple or cystic 
atrophy, 44 contained atrophic polyps with stromal fibrosis, 28 had moderately proliferating 
endometria, 32 had endocervical type metaplasias. Our histological studies support the assumption 
that tamoxifen has an anti-oestrogenic progestin-like action on the endometrium. Adjuvant gestagen 
therapy given to patients with endometrial carcinoma therefore appears contra-indicated in 
patients with tamoxifen-induced carcinomas. 0 1998 Elsevier Science Ltd. All rights reserved. 

IN RECENT years tamoxifen therapy for breast carcinoma has therapy [l]. Most of these reports, however, do not provide 
been associated with endometrial carcinoma. In the literature histological descriptions or microphotographs of the endo- 
more than 350 endometrial carcinomas have been reported metrial cancer. This lack of information has led to the false 
developing in breast cancer patients during or after tamoxifen assumption that the tamoxifen-related carcinomas are of the 

oestrogen-stimulated endometrioid type. Furthermore, sono- 
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polyps in tamoxifen-treated patients has been interpreted as 
additional evidence a’f an oestrogenic effect of the anti- 

oestrogen tamoxifen. 
From operative specimens at the Mannheim Institute, we 

have re-evaluated 19 malignant endometrial tumours: 17 
carcinomas, one adenosarcoma and one malignant mesench- 
yrnal mixed tumour and 100 endometrial biopsies with non- 
neoplastic lesions collected between July 1996 and July 1997 
from patients on tamoxifen therapy or after its cessation. 

None of our 17 car’cinomas was of the endometrioid type: 
12 were mutinous, 4 were of clear-cell type and one was a 
serous-papillary carcinoma. All mutinous adenocarcinomas 
gave a positive reaction with car&o-embryonic antigen 
(CEA) and were negative with antivimentin. These immuno- 
histochemical reactions help to distinguish the mutinous 
from the endometrioid type adenocarcinomas, which initially 
may resemble one anorher under low power of the microscope. 
Clear-cell and serous-papillary carcinomas, in contrast, are 
structurally quite different from endometrioid carcinomas. All 
of our tamoxifen-rela ted endometrial carcinomas developed 
from endocervical type mutinous, clear-cell or serous-papil- 
lary metaplasias that arose within an otherwise atrophic or 
polypoid cystic atrophic endometrium. Foci of preceding 
metaplasias could still be found in most of our carcinomas. 

Fifty-seven of our 100 non-neoplastic endometrial speci- 
mens after tamoxifen therapy showed simple or cystic atro- 
phy, some with strom,al decidualisation. Forty-four contained 
cystic atrophic polyps with extensive stromal fibrosis. Only 28 
had polyps with moderately proliferating glands or areas of 
basal hyperplasia. Thirty-two had benign or atypical endo- 
cervical type metaplasia. 

From our review of the literature those authors who pro- 
vided microphotographs and/or histological descriptions 
made observations that were almost identical to ours: cystic 

atrophy of the endometrium with or without cystic polyps 
with a dense fibrous stroma, as well as multiple foci of epi- 
thelial, mainly mutinous, clear cell, serous-papillary and 

apocrine metaplasias [2-41. In a large study of the Yale New 
Haven Tumour Registry 67% of the carcinomas after therapy 
with tamoxifen were poorly differentiated serous-papillary or 
clear cell carcinomas as compared to only 24% in the 
non-treated group. The authors concluded that tamoxifen- 
associated carcinomas may have a different origin from those 
associated with oestrogen therapy [5]. 

As has been known for quite some time, there are at least 
two histogenetically different types of endometrial carcino- 
mas: the endometrioid type, stimulated by high oestrogen 
levels, and the non-e:ndometrioid type, which is independent 
of oestrogen levels and usually associated with endometrial 
atrophy. The distinction between these two types of carci- 
noma is clinically important, since their prognosis and their 
therapeutic requirements differ greatly. 

Oestrogens and anti-oestrogens differ less in their mode 
than in their site of action: whereas oestrogens stimulate 

endometrial growth, anti-oestrogens like synthetic gestagens 
and tamoxifen induce endometrial atrophy. They stimulate, 
however, proliferation of the endocervical glands and reserve 
cells and may induce endocervical-type metaplasias in the 
resting or atrophic endometrium as potential precursors of 
endocetvical type atypical hyperplasias or carcinomas. Con- 
sequently, when we consider the histological structure of 
carcinomas developing during therapy with tamoxifen, it is 

not necessary to postulate a causative agonistic oestrogen 

effect of tamoxifen on these tumours. Sonographic measure- 
ments of endometrial thickness provide little information 
about the histologic change of the endometrium. Biochemical 

measurements of serum hormone levels are vague and 
dependent upon circadian and pulsatile rhythms. 

The anti-oestrogenic effect of tamoxifen is therefore most 
likely responsible for the development of mutinous metapla- 
sias and corresponding endocervical type carcinomas within 
an atrophic endometrium. Since tamoxifen occupies oestro- 
gen receptor sites and inhibits their replenishment in the 
cytoplasm, an oestrogenic action of tamoxifen, if any, must 
be weak and of short duration, but might be responsible for 
the high concentration of progesterone receptors in tamox- 
ifen-associated mutinous adenocarcinomas of the endome- 
trium. Since oestrogen induces the formation of progesterone 
receptors, it is understandable why oestrogen receptor-nega- 
tive endometria fail to respond to tamoxifen or progestin 
when used alone. By increasing progesterone receptor con- 
centrations tamoxifen may well augment its own gestagen- 
like anti-oestrogenic effect, which is also occasionally seen in 
stromal decidualisation of endometrial polyps [6]. 

The series of tamoxifen-associated endometrial carcinomas 
reported in the literature, as well as our own study, allow the 
conclusion that the frequency of endometrial carcinoma 
developing under tamoxifen increases with the dose as well 
as with the length of duration of therapy, whereby a 
possible cumulative effect of the drug has been discussed 

[4,7-91. In a series of 70 such carcinomas, 15% of the 

patients received 20 mg, 17.2% 30 mg and 59.4% 40 mg of 

tamoxifen [lo]. 

We believe that adjuvant gestagen therapy given to patients 

with endometrioid type carcinoma is contra-indicated in 

patients with tamoxifen-induced carcinomas. The distinction 

between the two types may occasionally be obscure in routine 

histology but is readily made immunohistochemically. 
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