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Abstract Objective: To compare the effects of tibolone, estriol and conventional hormone
replacement therapy (HRT) on mammographic parenchymal density in post-
menopausal women.

Design and Setting: This was a non-randomised, prospective, longitudinal,
comparative study conducted at two specialist outpatient clinics in Chile.

Patients and Participants: 210 non-obese, postmenopausal women aged <65
years with a normal mammogram at baseline.

Methods: Participants received one of seven oral HRT regimens for 1 year. Treat-
ments (daily doses) were: (i) estradiol 2mg; (ii) estradiol 2mg plus sequential
medroxyprogesterone acetate (MPA) 5mg for 10 to 16 days/cycle; (iii) estradiol
2mg plus continuous MPA 2.5mg; (iv) combined equine estrogens (CEE)
0.625mg; (v) CEE 0.625mg plus sequential MPA 5mg; (vi) estriol 2mg; or
(vii) tibolone 2.5mg. In addition, an age-matched group of 30 untreated control
individuals was studied.

Results: Increased mammographic density occurred in 67, 57, 30, 43 and 27%
of patients receiving regimens (i) to (v), respectively. No patients receiving
tibolone or estriol experienced increases (both p < 0.05 vs conventional HRT).
Overall, 67 of 210 treated patients [31.9%; 95% confidence interval (CI) 25.7%,
38.6%] experienced increases, compared with one of 30 controls (3.3%; 95%
CI 0%, 17.2%).

Conclusions: Neither the tissue-specific agent tibolone nor the short-acting
estrogen estriol induced any breast density increase. Increased breast density was
more frequent with regimens containing estradiol than CEE, and with unopposed
rather than opposed regimens. Tibolone (or estriol, if suitable) may be a preferable
HRT for women in whom this is a concern.
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Hormone replacement therapy (HRT) provides
undoubted benefits to postmenopausal women by
alleviating vasomotor and urogenital symptoms
and by preventing osteoporosis. However, there
is still some concern about the effects on breast
tissue of conventional HRT regimens (i.e. those
containing estradiol or estrogens, alone or with
progestogens), in particular in view of recent
indications of an association between long-term
HRT use and the diagnosis of breast cancer.[1,2]

Studies have indicated that various conven-
tional HRT regimens are associated with an in-
crease in mammographic parenchymal density.[3,4]

Increased density in itself has been shown to cor-
relate with increased risk of breast cancer.[5,6] In
addition, increased density can impair interpreta-
tion of mammograms, increasing the failure rate of
screening programmes.[7,8] Therefore, a lack of in-
crease in mammographic density with treatment
should be an important consideration for the pre-
scribing physician.

We wished to compare the effects on mammo-
graphic density of the tissue-specific HRT
tibolone, and the weakly estrogenic hormone
estriol, with those of conventional estradiol- and
estrogen-containing HRT regimens. Although
previous studies have examined the effect of HRT
on breast density, many of these were small or
uncontrolled,[9,10] did not distinguish between
regimens,[4,10] or studied only one type of estro-
gen.[9,11] Tibolone has been shown to be effective
in treating climacteric symptoms[12,13] and prevent-
ing bone loss.[14,15] In addition, compared with
HRT containing estradiol or combined equine
estrogens (CEE), there is a significantly lower
incidence of vaginal bleeding and breast tender-
ness.[12,13] In vitro and in vivo studies indicate that
tibolone does not have an estrogenic effect on
breast cells: it inhibits both the local production of
estradiol in breast tissue and the growth and
development of mammary tumours in rats.[16,17]

This study was designed to compare changes in the
mammographic density patterns of postmeno-
pausal women after 1 year of treatment with
tibolone, estriol or conventional HRT.

Materials and Methods

This non-randomised, prospective, longi-
tudinal, comparative study was conducted at two
specialist outpatient clinics in Chile. Women
eligible for selection were required to be post-
menopausal, defined as being aged >50 years and
either amenhorreic for >12 months or with follicle-
stimulating hormone (FSH) levels of >40 mIU/ml.
Eligible women had undergone a routine mammo-
gram (baseline) at one of the study centres, sub-
sequently received HRT prescribed by their general
practitioner for 1 year, and then received a second
(follow-up) mammogram at the same centre. The
baseline mammogram was required to show no
signs indicative of tumour presence.

Obese women [i.e. with body mass index (BMI)
>30 kg/m2], those aged >65 years, with previous
breast surgery or with risk factors for breast
cancer at baseline were excluded. Women who had
received concomitant therapy for hyperprolactin-
aemia or had taken HRT for >6 months before the
baseline mammogram were also excluded.

As the study was observational with anonymous
evaluation of the results and no publication of any
identifiying features, no ethical approval or con-
sent was required.

Data were compared from patients receiving the
following seven HRT regimens containing estra-
diol, CEE, estriol or tibolone:
• estradiol 2mg daily;
• estradiol 2mg daily plus medroxyprogesterone

acetate (MPA) 5mg sequentially;
• estradiol 2mg daily plus MPA 2.5mg daily;
• CEE 0.625mg daily;
• CEE 0.625mg daily plus MPA 5mg sequentially;
• tibolone (Livial®, Organon) 2.5mg daily;
• estriol (Ovestin®, Organon) 2mg daily.

In sequential regimens, MPA was taken for 10
to 16 days per cycle, depending on the prescribing
doctor and individual patient. For women who re-
ceived sequential regimens, the mammogram was
taken after the occurrence of withdrawal bleeding,
following the last MPA intake of the cycle.

Data from seven groups of 30 women, each
receiving one of the above HRT regimens, were

102 Valdivia & Ortega

  Adis International Limited. All rights reserved. Clin Drug Invest 2000 Aug; 20 (2)



analysed. An additional 30 age-matched, post-
menopausal women attending the study centres for
routine annual mammography served as a control
group, giving a total study population of 240
women. As with the actively treated women,
mammograms from the control group were also
taken 12 months apart. The control group did not
have increased risk factors for breast cancer.

Two radiologists evaluated each mammogram
in an anonymous, double-blind manner, without
being aware of whether the film was taken at base-
line or follow-up. Mammographic density was
classified according to Wolfe’s four parenchymal
patterns:
• N1: no visible ducts, some residual fibrous

tracts, primarily fat;
• P1: prominent ducts (observed as high-density

linear or nodular regions) affecting <25% of the
mammary parenchyma;

• P2: prominent ducts occupying >25% of the
mammary parenchyma;

• Dy: diffuse, high-density parenchyma, with dif-
ficult differentiation between ducts and fat.[18]

A change in Wolfe pattern was classed as +1 for
each grade increase, and –1 for each decrease. The
number of women showing increased density in
the various HRT groups and control group were
compared by analysis of variance (ANOVA) using
Wilcoxon’s test. The 95% confidence interval (CI)
was calculated for the proportion of women show-
ing increased density in each treatment group.

Results

Mean baseline demographic data for all the
analysed women are summarised in table I. At
baseline, mammograms from 81% of patients were
classified as N1 or P1.

The proportion of HRT users who experienced
an increase in mammographic density was signi-
ficantly greater than in controls: 67 of 210 HRT
recipients (31.9%; 95% CI 25.7%, 38.6%) and one
of 30 controls (3.3%; 95% CI 0%, 17.2%) showed
increases in mammographic density.

Increased density was reported in all treatment
groups receiving estradiol or CEE (fig. 1). There

was a trend for more increases with the estradiol-
containing regimens than with the comparable
CEE regimen (fig. 1). It was notable that un-
opposed regimens led to more increases than the
comparable MPA-containing treatments.

There were no cases of increased mammo-
graphic density in patients treated with either
tibolone or estriol (p < 0.05 compared with other
HRT treatment groups in each case) [fig. 1].
Indeed, breast density decreased in eight (27%),
six (20%) and four (13%) patients in the tibolone,
estriol and control groups, respectively, whereas

Table I. Baseline characteristics of participants. Values are means,
with range in parentheses

Variable HRT recipients
(n = 210)

Control group
(n = 30)

Age (y) 52 (45-65) 51 (45-65)

Parity 3.7 (0-7) 3.5 (0-7)

Weight (kg) 69.9 (49-90) 68.8 (47-81)

Height (m) 1.64 (1.52-1.79) 1.63 (1.52-1.70)

Age at menopause (y) 50 (48-54) 51 (50-52)

HRT = hormone replacement therapy.

None
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Fig. 1. Proportion of patients (with 95% confidence intervals)
experiencing increased breast density after hormone replace-
ment therapy for 1 year. Dosages are specified in the text.
(c) = continuous; CEE = combined equine estrogens;
E2 = estradiol; E3 = estriol; MPA = medroxyprogesterone
acetate; (s) = sequential.

Mammographic Density during HRT 103

  Adis International Limited. All rights reserved. Clin Drug Invest 2000 Aug; 20 (2)



density reductions in the other groups were expe-
rienced by only 3 to 10% of patients (table II).

Overall, increases in breast density were more
frequent in patients who had the involutional
pattern N1 at baseline (table III).[18]

Discussion

Our study examined the effect of seven different
HRT regimens on mammographic density, each
regimen administered for 12 months. Overall, 32%
of all HRT recipients (67 of 210 women) showed
an increase in breast density during this period,
compared with only 3% of non-HRT recipients. All
conventional HRT regimens, i.e. those containing

either estradiol or CEE, were associated with a
markedly greater rate of density increase relative
to untreated controls, ranging from 27 to 67%. No
increases were reported in recipients of tibolone or
estriol.

A number of previous studies have also reported
increases in mammographic density associated
with conventional HRT. In a non-longitudinal
study of 599 women, high-density Wolfe patterns
were significantly more frequent in HRT users
relative to non-users.[4] In a similar study of 306
women aged >54 years, 37% of HRT users had
high breast density (based on a local scoring
system), compared with only 11% of non-users
(p < 0.001).[3] In a smaller prospective study of
postmenopausal women who received HRT for a
mean of 11 months, breast density increased in
nine of 33 patients (27%), but in none of 31 con-
trols (p = 0.002).[10] Treatment with estradiol was
associated with increased density in 28% and 10%
of women who received continuous or sequential
progestin, respectively, compared with 3% of
non-HRT recipients.[19] However, although a total
of 1108 women were followed up, 45% were not
postmenopausal, and the interval between
mammograms was variable.

Observations from 307 postmenopausal women
in the Postmenopausal Estrogen/Progestin
Interventions (PEPI) trial demonstrated density

Table II. Intensity of change in Wolfe[18] classification of mammographic parenchymal pattern after 1 year. The table indicates the number of
participants with a change in classification from baseline after 1 year following treatment with the indicated regimen or with no hormone
replacement (control)

Regimen Change in Wolfe classification (grades)

–1 0 +1 +2 +3 total

Estradiol 2mg daily 0 10 12 6 2 30

Estradiol 2mg daily + MPA 5mg sequentially 1 12 12 4 1 30

Estradiol 2mg daily + MPA 2.5mg daily 3 18 4 5 0 30

CEE 0.625mg daily 1 16 9 4 0 30

CEE 0.625mg daily + MPA 5mg sequentially 2 20 7 1 0 30

Tibolone 2.5mg daily 8 22 0 0 0 30

Estriol 2mg daily 6 24 0 0 0 30

Total HRT 21 122 44 20 3 210

Control 4 25 1 0 0 30

CEE = combined equine estrogens; HRT = hormone replacement therapy; MPA = medroxyprogesterone acetate.

Table III. Mammographic parenchymal patterns at baseline and
after 1 year of follow-up, classified by Wolfe[18] category (see text
for definitions)

Wolfe category No. (proportion) of all
patients at baseline

No. (proportion) of
group with increased
density at follow-up

N1 111 (46%) 44 (65%)

P1 84 (35%) 19 (28%)

P2 38 (16%) 5 (7%)

Dy 7 (3%) 0 (0%)a

Total 240 (100%) 68 (100%)

a By definition, patients classified Dy at baseline cannot increase
to a denser Wolfe classification.
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increases after 12 months of HRT in 3.5% of
patients receiving CEE 0.625 mg/day alone,
23.5% receiving CEE plus sequential MPA (10
mg/day for 12 days/month) and 19.4% receiving
CEE plus continuous MPA (2.5 mg/day), but no
increases in placebo-treated women.[11] These
proportions differ from the current study, possibly
because of the prospective design and different
mammographic assessment method of the PEPI
study. The study design may also explain our ob-
servations that adding a progestogen to estradiol or
CEE may reduce the risk of increased density.

Overall, therefore, despite some interstudy vari-
ability, there is considerable evidence that con-
ventional HRT is associated with increased breast
density in postmenopausal women.

In the current study, it is notable that the inci-
dence of density increases was significantly lower
with tibolone than with CEE or estradiol therapy.
Our results support those from a previous uncon-
trolled study that noted increased breast density in
only two of 25 women after 2 years of treatment
with tibolone.[9] Indeed, tibolone treatment has
been associated with a decrease in mammographic
density after stopping conventional HRT (fig. 2).
Preclinical data suggest that tibolone lacks estro-
genic stimulation on the breast. In preventative and

therapeutic rat models it has been shown to prevent
the development of induced mammary tumours.[17]

Tibolone inhibits the local conversion of estrone
sulfate to estradiol.[16] This may therefore explain
the absence of detectable effects on breast density,
compared with the marked increases observed with
opposed or unopposed estradiol or CEE-contain-
ing regimens.

There was also less density increase with
estriol, which is known to be a mild, short-acting
estrogen with minimal systemic effects. However,
estriol is primarily used to treat local urogenital
symptoms, rather than all postmenopausal symp-
toms.[21] Others have also found that estriol,
administered intravaginally, has a lesser effect on
mammographic density than estradiol-containing
regimens.[19] The lack of increase in density with
this agent similarly supports the hypothesis that
increased breast density is an estrogenic effect.

It is notable that mammographic density de-
creased in some women, particularly in 27 and
20% of the tibolone and estradiol groups, respec-
tively. It would be interesting to follow up these
observations in a larger study to further charac-
terise the effect of these less estrogenic therapies.

The design of our study ensured that the radio-
logists grading the mammograms were unaware of
the patient characteristics, and so all grades of
baseline mammographic pattern were included.
Although women with baseline density of Dy
could be assessed for decreased breast density, no
increase in density could be recorded for these
women. However, this would not have markedly
affected our interpretation, as these women com-
prised only 3% of the total sample. Although
Wolfe’s classification has been widely used as a
measure of breast density,[18] it should be noted that
parenchymal patterns are closely related to, but not
identical with, breast density. It has proven diffi-
cult to identify a truly objective measure of breast
density.

Increased breast density may obscure poten-
tially malignant lesions during screening and
hamper mammographic interpretation. Diffuse,
dense histology in particular can obscure known

a b

Fig. 2. (a) Mammogram of a woman taking combined equine
estrogens/medroxyprogesterone acetate (CEE/MPA).
(b) Mammogram in the same woman 1 year after replacing
CEE/MPA with tibolone 2.5mg daily.[20]
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cancerous regions.[22] Data from three large screen-
ing programmes have demonstrated that both sen-
sitivity (i.e. the false-negative rate) and specificity
(the false-positive rate) are significantly reduced in
current HRT users relative to women who have
never used any HRT (p < 0.001).[23-25] These effects
are reversed once HRT is stopped.[23]

In addition, direct associations have been noted
between mammographic parenchymal patterns and
the risk of breast cancer. Case-control studies have
found a three-fold greater relative risk of breast
cancer in women with either P2 or Dy patterns,
relative to women with a mammographic density
of N1 or (N1 + P1).[5,6,26] Increased breast density
may therefore partly contribute to the clear cor-
relation between the use of estrogen- or estradiol-
containing regimens and the increased risk of
having breast cancer diagnosed.[1,2]

In users of conventional HRT, high breast
density has also been significantly associated with
moderate or severe breast pain.[10] Breast pain
occurs significantly less frequently with tibolone
than with estradiol plus continuous progesto-
gen,[13] further supporting the suggestion that
tibolone and conventional HRT have differential
effects on the breast. Studies to further characterise
these observations are currently in progress.

Conclusion

In summary, our study demonstrated marked
increases in mammographic parenchymal patterns
and breast density following treatment with HRT
regimens containing estradiol or CEE. In contrast,
there were no increases with the tissue-specific
HRT tibolone or the locally acting estrogen estriol.
HRT with tibolone is less likely to impair inter-
pretation of mammograms than conventional HRT.

Acknowledgements

This study was supported by Organon Chile. Data from
this study have been previously reported in Spanish.[27]

References
1. Colditz GA, Hankinson SE, Hunter DJ, et al. The use of estro-

gens and progestins and the risk of breast cancer in
postmenopausal women. N Engl J Med 1995; 332: 1589-93

2. Collaborative Group on Hormonal Factors in Breast Cancer.
Breast cancer and hormone replacement therapy: collabora-
tive reanalysis of data from 51 epidemiological studies of
52,705 women with breast cancer and 108,411 women with-
out breast cancer [published erratum appears in Lancet 1997;
350: 1484]. Lancet 1997; 350: 1047-59

3. Leung W, Goldberg F, Zee B, et al. Mammographic density in
women on postmenopausal hormone replacement therapy.
Surgery 1997; 122: 669-73

4. Kaufman Z, Garstin WI, Hayes R, et al. The mammographic
parenchymal patterns of women on hormonal replacement
therapy. Clin Radiol 1991; 43: 389-92

5. Wolfe JN, Saftlas AF, Salane M. Mammographic parenchymal
patterns and quantitative evaluation of mammographic
densities: a case control study. Am J Roentgenol 1987; 148:
1087-92

6. Byrne C, Schairer C, Wolfe J, et al. Mammographic features and
breast cancer risk: effects with time, age, and menopause
status. J Natl Cancer Inst 1995; 87: 1622-9

7. Fajardo LL, Hillman BJ, Frey C. Correlation between breast
parenchymal patterns and mammographers’certainty of diag-
nosis. Invest Radiol 1988; 23: 505-8

8. Kerlikowske K, Grady D, Barclay J, et al. Variability and accu-
racy in mammographic interpretation using the American
College of Radiology Breast Imaging Reporting and Data
System. J Natl Cancer Inst 1998; 90: 1801-9

9. Erel CT, Elter K, Akman C, et al. Mammographic changes
in women receiving tibolone therapy. Fertil Steril 1998; 69:
870-5

10. McNicholas MM, Heneghan JP, Milner MH, et al. Pain and
increased mammographic density in women receiving
hormone replacement therapy: a prospective study. Am J
Roentgenol 1994; 163: 311-5

11. Greendale GA, Reboussin BA, Sie A, et al. Effects of estrogen
and estrogen progestin on mammographic parenchymal
density. Postmenopausal Estrogen/Progestin Interventions
(PEPI) Investigators. Ann Intern Med 1999; 130: 262–9

12. Egarter C, Huber J, Leikermoser R, et al. Tibolone versus con-
jugated estrogens and sequential progestogen in the treatment
of climacteric complaints. Maturitas 1996; 23: 55-62

13. Hammar M, Christau S, Nathorst Böös J, et al. Double blind,
randomised trial comparing the effects of tibolone and
continuous combined hormone replacement therapy in
postmenopausal women with menopausal complaints. Br J
Obstet Gynaecol 1998; 105: 904-11

14. Studd JI, Arnala I, Kicovic P. A randomized study of tibolone
on bone mineral density in osteoporotic postmenopausal
women with previous fractures. Obstet Gynecol 1998;
92: 574-9

15. Lippuner K, Hänggi W, Birkhäuser MH, et al. Prevention of
postmenopausal bone loss using tibolone or conventional
peroral or transdermal hormone replacement therapy. J Bone
Miner Res 1997; 12: 806-12

16. Chetrite GS, Kloosterboer HJ, Philippe JC, et al. Effects of Org
OD14 (Livial) and its metabolites on 17β-hydroxysteroid de-
hydrogenase activity in hormone dependent MCF 7 and T
47D breast cancer cells. Anticancer Res 1999; 19: 261–7

17. Kloosterboer HJ, Schoonen WGEJ, Deckers GH, et al. Effects
of progestagens and ORG OD 14 in in vitro and in vivo tumor
models. J Steroid Biochem Mol Biol 1994; 49: 311-8

106 Valdivia & Ortega

  Adis International Limited. All rights reserved. Clin Drug Invest 2000 Aug; 20 (2)



18. Wolfe JN. Risk for breast cancer development determined
by mammographic parenchymal pattern. Cancer 1976; 37:
2486-92

19. Persson I, Thurfjell E, Holmberg L. Effect of estrogen and estro-
gen progestin replacement regimens on mammographic
breast parenchymal density. J Clin Oncol 1997; 15: 3201-7

20. Data on file, Organon NV, Oss, The Netherlands
21. Cardozo L, Rekers H, Tapp A, et al. Oestriol in the treatment of

postmenopausal urgency: a multicentre study. Maturitas
1993; 18: 47-53

22. Hollingsworth AB, Taylor LD, Rhodes DC. Establishing a
histologic basis for false negative mammograms. Am J Surg
1993; 166: 643-7

23. Laya MB, Larson EB, Taplin SH, et al. Effect of estrogen
replacement therapy on the specificity and sensitivity of
screening mammography. J Natl Cancer Inst 1996; 88: 643–9

24. Litherland JC, Stallard S, Hole D, et al. The effect of hormone
replacement therapy on the sensitivity of screening mammo-
grams. Clin Radiol 1999; 54: 285-8

25. Kavanagh AM, Mitchell H, Giles GG. Hormone replacement
therapy and accuracy of mammographic screening. Lancet
2000; 355: 270-4

26. Carlile T, Kopecky KJ, Thompson DJ, et al. Breast cancer
prediction and the Wolfe classification of mammograms.
JAMA 1985; 254: 1050-3

27. Valdivia I, Ortega D. Modificaciones de los patrones
mamograficos con diversos esquemas de hormonoterapia de
reemplazo en mujeres postmenopausicas. Rev Chil Obstet
Ginecol 1997; 62: 336-42

Correspondence and offprints: Dr Isabel Valdivia, CEGEP
Menopause Clinic, Vitacura 5900 (Of. 412), Santiago, Chile.

Mammographic Density during HRT 107

  Adis International Limited. All rights reserved. Clin Drug Invest 2000 Aug; 20 (2)


	Abstract 101
	Materials and Methods 102
	Results 103
	Discussion 104
	Conclusion 106
	Acknowledgements 106
	References 106
	Correspondence and offprints 107

