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Breast cancer, pregnancy, and the pill

JAMES OWEN DRIFE

There is still no satisfactory explanation for the effect of preg-
nancy on the risk of breast cancer. Breast cancer is commoner
among women who have never borne children than among parous
women, and the longer a woman delays her first pregnancy the
more she increases her risk of developing the disease.' 2 Recently
it has been suggested3 that prolonged use of oral contraceptives
before first full-term pregnancy may increase the risk of breast
cancer, although after this pregnancy the risk is probably
unaffected by taking the pill.

Clearly the first full-term pregnancy does something to alter
a woman s risk of developing breast cancer. Before this pregnancy
the breast is at greater risk of precancerous change: afterwards
the risk diminishes. Whether or not a woman breast-feeds is
probably irrelevant4: so far as the breast is concerned the
important thing is that a full-term pregnancy has occurred.
There are three possible explanations for this. One is that a

woman's hormonal state is permanently altered by her first
pregnancy. This has been investigated but no consistent answer

has emerged.5 6 A second possibility is that during the first
pregnancy cells that have undergone precancerous change are

destroyed, immunologically or otherwise. There is no evidence
that this occurs, and indeed since pregnancy is a period of
increased immunological tolerance such a phenomenon seems

unlikely. The third explanation is that the breast epithelium
itself is permanently changed by pregnancy. There is good evi-
dence that such a change occurs.

Effect ofparity on the breast

Early in pregnancy little change occurs in the breast lobules,
but during the second trimester they undergo proliferation.7
After pregnancy (orat theendof breast-feeding) involution occurs,
until the histological structure of the breast is similar to that of
a nulliparous woman's breast. Recently, however, it has been
shown8 that the epithelium of the ductules remains slightly but
importantly altered: "clear" cells are less numerous after first
pregnancy than in the ductules of nulliparous women. More
striking than this histological change, however, is the physio-
logical change in the epithelium, shown by its altered response

to hormones.
Synthesis of DNA in vitro by specimens of normal breast

tissue from parous women shows a clear cyclical pattern accord-
ing to the day of the menstrual cycle on which tissue was ob-
tained9 (fig). Synthesis is maximum during the luteal phase of the
cycle and increases rapidly with the appearance of progesterone
in the circulation. By contrast, among nulliparous women no

cyclical pattern is seen. In another study'0 in-vitro synthesis of

immunoglobulins showed a similar phenomenon: among parous
women there was a pronounced increase in IgA synthesis during
the luteal phase of the cycle, but among nulliparous women no
cyclical changes occurred.
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In-vitro DNA synthesis by normal breast tissue from parous
women: relationship between epithelial cell labelling indices
and day of cycle. 0 denotes specimens from women with a
plasma progesterone concentration under 1 ng/ml; 0 denotes those
where concentration was over 1 ng/ml, signifying presence of a
corpus luteum. (From Masters et al9 with permission.)

In both these studies the plasma concentrations of proges-
terone and oestrogen were similar in nulliparous and parous
women. The difference between these two groups of women

lay not in the state of their hormones but in the ability of the
breast tissue to respond to these endogenous hormones. That is to
say, pregnancy permanently altered the hormone responsiveness
of the epithelium. How this effect is brought about is not clear:
possibly the high progesterone concentrations of late pregnancy
induce progesterone receptors. We can conclude, however, that
after a single full-term pregnancy the breast epithelium becomes
capable of responding to circulating progesterone at the rela-
tively low concentrations present during the normal menstrual
cycle. Until the first full-term pregnancy has occurred, it cannot
respond to progesterone at these concentrations.

Carcinogenesis and the pill

Exposure to oestrogen "unopposed" by progesterone is now
recognised as a carcinogenic influence on the endometrium.1"
In recent years regimens of so-called "hormone replacement
therapy" for postmenopausal women have been altered by
adding a progestogen in the hope that this will prevent the de-
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velopment of endometrial carcinoma.'2 The incidence of breast
cancer has also increased among women receiving prolonged
treatment with unopposed oestrogen,'3 and so it is possible-
to put it no more strongly-that unopposed oestrogen has a simi-
lar carcinogenic effect on the breast."4
The importance of an inadequate response to progesterone

now becomes clear. If before first pregnancy the breast has
inadequate progesterone receptors and cannot respond to
endogenous progesterone, then during the normal cycle it will in
effect be exposed to "unopposed" oestrogen-despite the pre-
sence of normal concentrations of progesterone in the circulation.
Therefore it does not matter whether a young woman has ovu-
latory cycles before her first pregnancy, because even if proges-
terone is present it will be unable to modify the effect of her
endogenous oestrogen. By contrast, after her first pregnancy the
incidence of anovulatory cycles matters a great deal,' -17 since
progesterone, if present, will now be capable of "opposing" the
effect of oestrogen.
How does this hypothesis affect the risk to women who take

oral contraceptives ? Firstly, it implies that the effects of the pill
may be different among nulliparous and parous women-as is
now being suggested by epidemiological surveys.3 18 " The
combined oral contraceptive provides oestrogen balanced by
progestogen, but if the breast of the nulliparous woman cannot
respond to the progestogen component, then a young girl
taking an oral contraceptive is effectively exposing her breast
epithelium to "unopposed" oestrogen. On the other hand, by
taking the pill she is suppressing the production of oestrogen by
her own ovaries. What we need to know is whether exposure to
exogenous oestrogen at the steady low concentration provided
by the pill is any more dangerous than endogenous oestrogen
at the higher fluctuating concentrations supplied by the ovary.
This question has not yet been answered.
The hypothesis summarised here explains the importance of

nulliparity and delayed first pregnancy as risk factors for subse-
quent breast cancer. It also explains the importance of early
menarche,'2 2 since the sooner the menstrual cycles begin the
sooner the "unopposed" oestrogen begins to act on the breast
epithelium. (The importance of a late menopause is explained
by the fact that late in a woman's reproductive life her cycles are
mainly anovular,2" and so a woman with a late menopause
experiences more oestrogen-only cycles, although her breast
epithelium could respond to progesterone if it were present.)
The hypothesis could perhaps also explain the recent uncon-
firmed observation3 that an early miscarriage before first full-
term pregnancy is another risk factor: concentrations of both
oestrogen and progesterone increase in early pregnancy, but in
the nulliparous woman only the oestrogen will affect the breast.
The hypothesis does not attempt to explain the racial and

geographical variations in the incidence of breast cancer. 2
Nor does it offer an opinion on whether one particular oestrogen
(such as oestradiol23 or oestrone24) is less carcinogenic than an-
other. What seems clear above all is that future study should con-
centrate less on women's hormonal profiles and more on the
effects of the hormones on the breast itself.

This hypothesis is based on work done while I was an MRC clinical
research fellow at the MRC Unit of Reproductive Biology, Edinburgh.
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Does endometriosis occur more often in sterilised than in unsterilised
women?

Endometriosis after salpingectomy or tubal sterilisation was first
reported in 1930.1 This has recently been confirmed2; the condition
may also occur after tubal coagulation and may begin within a few
months of operation. The endometriosis may be painful2 and may
spread several centimetres from the tubal stump.' The original
recommendation for its prevention after salpingectomy was that
hysterectomy should be performed in preference whenever possible,'
but now it is thought that excision of a wedge of tubal uterine cornu is
sufficient.2 It is not clear, however, how to prevent its o&currence after
other forms of tubal occlusion. The frequency of the condition after
tubal sterilisation is unknown. In one study,3 fistula formation with
endometriosis was found in six out of 20 patients with failed sterilisa-
tion, and so a search was made for the condition among patients with
successful sterilisation: microscopic evidence of endometriosis was
found in 63"0, of patients with successful tubal cautery but in only
28°0 of patients with successful Pomeroy sterilisation. The process
occurs within one to four years of operation, and the incidence is lower
if the proximal tubal stump measures over 4 cm. It must be emphasised
that in this study:' endometriosis was specifically sought and was
mainly microscopic. The risk of painful clinical endometriosis to a
woman undergoing laparoscopic sterilisation with clips or rings is
unknown, but must be very low indeed.

Sampson JA. Postsalpingectomy endometriosis (endosalpingiosis). Am J Obstet
Gynecol 1930 ;20 :443-80.

2 Ranney B. Etiology, prevention and inhibition of endometriosis. Clin Obstet
Gvnecol 1980 ;23 :875-83.
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development of tuboperitoneal fistulas after tubal ligation. Fertil Sterie 1981;35:
16-20.
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