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Mammographic density in asymptomatic menopausal
women: correlation with clinical and sonographic findings*

Densidade mamográfica em mulheres menopausadas assintomáticas: correlação com dados clínicos

e exames ultrassonográficos
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Orlando José de Almeida4, Emílio Francisco Marussi5

Objective: To evaluate mammographic breast density in asymptomatic menopausal women in correlation with clinical

and sonographic findings. Materials and Methods: Mammograms and clinical and sonographic findings of 238

asymptomatic patients were retrospectively reviewed in the period from February/2022 to June/2006. The following

variables were analyzed: mammographic density patterns, sonographic findings, patients’ age, parity, body mass index

and use of hormone replacement therapy. Results: Age, parity and body mass index showed a negative correlation

with breast density pattern, while use of hormone replacement therapy showed a positive correlation. Supplementary

breast ultrasonography was performed in 103 (43.2%) patients. Alterations which could not be visualized at

mammography were found in 34 (33%) of them, most frequently in women with breast density patterns 3 and 4.

Conclusion: The authors concluded that breast density patterns were influenced by age, parity, body mass index and

time of hormone replacement therapy. Despite not having found any malignant abnormality in the studied cases, the

authors have observed a predominance of benign sonographic abnormalities in women with high breast density patterns

and without mammographic abnormalities, proving the relevance of supplementary ultrasonography to identify breast

lesions in such patients.
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Objetivo: Avaliar a densidade mamográfica de mulheres menopausadas, assintomáticas, correlacionando com dados

clínicos e ultrassonográficos. Materiais e Métodos: Foram analisados, retrospectivamente, as mamografias e os dados

clínicos e ultrassonográficos de 238 pacientes assintomáticas, no período entre fevereiro de 2002 e junho de 2006.

As variáveis analisadas foram: padrões de densidade mamográfica, achados ultrassonográficos, idade, paridade, ín-

dice de massa corporal e uso de terapia de reposição hormonal. Resultados: Idade, paridade e índice de massa corporal

apresentaram relação inversa com os padrões de densidade mamográfica, enquanto o uso de terapia de reposição

hormonal apresentou relação direta. Foram realizados exames ultrassonográficos complementares em 103 (43,2%)

pacientes, sendo constatadas alterações em 34 (33%) delas. Os nódulos ultrassonográficos foram mais frequentes

nas mulheres com padrões mamários 3 e 4 e sem expressão mamográfica. Conclusão: Concluímos que os padrões

mamográficos de densidade foram influenciados pela idade, índice de massa corporal, paridade e tempo de uso de

terapia de reposição hormonal. Apesar de não termos encontrado alterações malignas nos casos estudados, eviden-

ciamos alterações ultrassonográficas benignas nas mulheres com padrões mamários de alta densidade e que apre-

sentaram mamografias sem alterações, demonstrando a importância da ultrassonografia complementar para a detec-

ção de lesões mamárias nessas pacientes.

Unitermos: Mamografia; Densidade mamária; Menopausadas; Ultrassonografia.
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INTRODUCTION

Screening mammography is aimed at
the early detection of breast cancer in as-
ymptomatic women and it is a routine ex-
amination for women aged over 50(1). The
interpretation of mammographic images
may become more difficult because of the
breast tissue density pattern, and hence the
higher rate of false negative results ob-
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served in dense breasts. In such cases,
supplementary ultrasonography (US)(2)

may be indicated.
As the estrogen and progesterone lev-

els decreases in the female body, an in-
crease in the amount of fat tissue may be
observed in relation to the fibroglandular
tissue of the breast. The greater the adipose
tissue ratio in the breast, the lower is the
breast density found at mammography.
Some factors may be associated with breast
density, such as age, body mass index
(BMI), parity and time on hormone re-
placement therapy (HRT)(3,4). Some authors
have demonstrated that age may influence
the breast density pattern in women(5,6).
Other authors have reported that nulliparity
may be correlated with increased breast
density, particularly in women aged under
55, while parity 2 and over has a contrary
effect(6,7). Additionally, BMI may present
an inverse relationship with the breast den-
sity pattern(6). Studies have demonstrated
HRT may responsible for increased breast
density, because of changes resulting from
the increase in estrogen and progesterone
serum concentrations(8,9).

The present study was aimed at evalu-
ating the mammographic breast density in
asymptomatic menopausal women, and es-
tablishing correlation with clinical and
sonographic findings.

MATERIALS AND METHODS

The present descriptive and retrospec-
tive study was developed in the Centro de
Atenção Integral à Saúde da Mulher
(CAISM), at the Faculdade de Ciências
Médicas da Universidade Estadual de
Campinas (FCM-Unicamp), Campinas, SP,
Brazil, comprising the review of mammo-
grams of 238 asymptomatic women as-
sessed in the Menopause Clinic of the
author’s institution in the period from Feb-
ruary 2022 to June 2006. Clinical records
and sonographic data (as indicated) were
also reviewed.

The analyzed variables were the follow-
ing:
• Breast density patterns (according to the

Breast Imaging Reporting and Data
System – BI-RADS® classification): 1
– breasts with a predominance of adi-
pose tissue (fibroglandular tissue <

25%); 2 – breasts with sparse fibro-
glandular densities (fibroglandular tis-
sue percentage between 25% and 50%);
3 – heterogeneously dense breasts
(fibroglandular tissue percentage
between 51% and 75%); 4 – dense
breasts (fibroglandular tissue percent-
age > 75%)(10–12).

• BMI: the index corresponding to the
squared weight/height ratio, the weight
being considered as normal with BMI
between 19 and 25 kg/m2; overweight,
between 25 and 30 kg/m2, and obesity,
> 30 kg/m2.

• Age: the patients were classified accord-
ing to the following age groups: < 40
years, 41–50 years, 51–65 years and
≥ 66 years.

• Parity (number of live births): women
with parity 2 and over were considered
as being multiparous.

• HRT: only women under combined
HRT, with daily oral intake, for a maxi-
mum period of five years, were in-
cluded.

• Sonographic findings: the US images
were described as per the BI-RADS-US.
The present study included women with

no known breast disorder who underwent
mammographic screening in the Meno-
pause Clinic of CAISM. A Mammomat
3000 Nova equipment (Siemens AG, Medi-
cal Solutions; Erlangen, Germany) was
utilized for acquisition of craniocaudal and
mediolateral oblique images. Exclusion
criteria were the following: previous breast
cancer surgery and mammographic abnor-
malities.

The mammographic images were inde-
pendently reviewed by two experienced
specialized radiologists. Mammographic
findings and breasts density were classified
according to the BI-RADS. The divergent
findings were reviewed one more time,
with a view on reaching an interobserver
consensus.

The collected data were analyzed with
the software Epi. Info 6 and Excel 2010
worksheets. The mammographic density
patterns 1 and 2, as well as the patterns 3
and 4, were grouped for analysis as de-
scribed on the results table. The chi-square
(χ2) and logistic regression tests were per-
formed, with a confidence interval of 95%
and p < 0.05 as significance level.

The project was approved by the Com-
mittee for Ethics in Research of FCM-
Unicamp under protocol No. FR238725,
CAAE 0023.0.146.000-09.

RESULTS

The data found according to the ana-
lyzed variables are organized on Table 1 as
follows: patient distribution according to
breast density pattern; χ2 test; contingency
coefficient and correlation coefficient uti-
lized for logistic regression; and p-value.
Amongst the 238 patients, the ages ranged
from 36 to 78 years, with a mean age of
56.8 years and standard deviation of 10.8
years. The distribution by age group was
the following: a) up to 40 years, 43 patients
(18%); b) 41 to 50 years, 72 patients
(30.2%); c) 51 to 65 years, 66 patients
(27.7%); d) 66 years and over, 57 patients
(23.9%). As regards mammographic den-
sity according to the BI-RADS classifica-
tion, 158 patients (66.4%) presented pat-
terns 1 and 2 (fatty and predominantly fatty
breasts) and 80 (33.6%) presented patterns
3 and 4 (heterogeneously dense and dense
breasts).

Inverse relationship was observed in the
correlation between the variables age and
breast density pattern, with p < 0.05 (p =
3.44E-6). Upon BMI evaluation, 20% of
the patients presented BMI < 20; 36% pre-
sented BMI between 20 and 25, 28% pre-
sented overweight, while 16% were obese.
Inverse relationship was observed between
breast density and BMI, with p < 0.05 (p =
6.43E-12).

Parity presented inverse association
with breast density pattern, with p < 0.05
(p = 2.12E-9). The inverse relationship can
be confirmed by logistic regression, since
there was a predominance of fatty breasts
in women with parity 2 and over as com-
pared with uniparous and nulliparous
women.

Direct relationship was observed be-
tween HRT and mammographic density
pattern, with increased breast density with
the longer utilization of HRT, with p < 0.05
(p = 0. 0180).

Supplementary US was performed in
103 women, 39 (38%) of them with mam-
mographic density patterns 1 and 2, and 64
(62%) with mammographic density pat-
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terns 3 and 4. In the patient group with
patterns 1 and 2, three women had simple
cysts smaller than 1 cm in diameter, and
one had simple cysts between 1 cm and 2
cm. In the patient group with mammo-
graphic patterns 3 and 4, 16 (25%) had
simple cysts smaller than 0.5 cm, 11
(17.2%) had cysts between 0.5 cm and 1
cm, one presented an image compatible
with a circumscribed solid mass while one
presented a complicated cyst (BI-RADS

category 3). In one patient, a complex cyst
(BI-RADS category 4) was found. Mam-
mography did not demonstrate findings
corresponding to the lesions detected at
ultrasonography in the patients with den-
sity patterns 3 and 4 (Figures 1 and 2). The
cases classified as BI-RADS 3 were fol-
lowed-up according to the routine of the
CAISM Mastology Service. The patient
with complex cyst classified as BI-RADS
4 was submitted to US-guided percutane-

ous biopsy of a fragment whose anatomo-
pathological result demonstrated intraduc-
tal papilloma without atypias and with apo-
crine metaplasia (benign lesion). A supple-
mentary excision biopsy of the lesion was
performed according to the service proto-
col and confirmed the diagnosis.

The odds ratio calculation for the
sonographic diagnosis was 7.72, with 95%
confidence interval (2.46–24.26), demon-
strating that breasts with mammographic
density patterns 3 or 4 present a higher
probability of findings at US than breasts
with 1 and 2 density patterns.

DISCUSSION

According to the Instituto Nacional de
Câncer (National Cancer Institute), mam-
mography is the method of choice for the
breast cancer screening in women aged
over 50(1). However, patients with dense
breasts may present false negative mammo-
graphic results, so supplementary US is
indicated for being a low cost, easily acces-
sible and well tolerated imaging method(2,13).
Moreover, the association between mam-
mography and US presents a sensitivity >
90% in the detection of breast changes in
breasts made up of less fat content(14–18).

Table 1 Distribution of patients according to mammographic density pattern and clinical variables.

Variable

BMI

Age

Parity

HRT

VP

< 20

20–25

25–30

> 30

< 40 years

41–50 years

51–65 years

≥ 66 years

0

1 child

> 1 child

0

1 year

> 1 year

MP 1 and 2

16

47

59

36

32

43

31

52

14

35

109

58

72

28

MP 3 and4

31

39

8

2

36

19

20

5

33

20

27

21

32

27

χ2 test

55.132

29.167

39.940

8.032

CC

0.43

0.33

0.37

0.18

r

–0.29

–0.82

–0.16

0.26

p

6.43E-12

3.44E-6

2.12E-9

0.018

VP, variable parameters; MP, mammographic pattern; CC, contingency coefficient; r, correlation coefficient.

Figure 1. Asymptomatic, 56-year-old patient, menopausal for three years, under combined HRT for the past two years, BMI = 26.2, parity = 1 child. A,B:

Mammogram showing dense breasts (mammographic density pattern 4), according to the BI-RADS classification. C: Supplementary US demonstrating the

presence of hypoechoic mass, with circumscribed contour, parallel orientation with posterior acoustic shadowing, located in the superomedial quadrant of the

right breast, measuring 12 × 10 × 6 mm, classified as BI-RADS 3.

A B C

R-mlo L-mlo

R-cc L-cc
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The present study has found that asymp-
tomatic women with dense breasts have a
higher probability of findings at US than
those with predominantly fatty breasts,
confirming the findings reported by other
authors(14–19). According to Houssami et al.,
the performance of US in women aged =

45 – an age range where women generally
present greater breast parenchyma density
because of the high estrogen and progest-
erone serum levels –, is important for de-
tecting breast lesions(16). Besides the de-
creased sensitivity of mammography for
detecting lesions in dense breasts, studies

also report a positive association between
such density pattern and a higher incidence
of breast neoplasias, with a three- to six-
fold increase in the risk for development of
breast cancer(17–19).

In the present study sample comprising
238 cases, no case of breast cancer was de-
tected. Studies with larger casuistries report
that for every 1000 normal mammograms,
3 to 4 cases of cancer are detected at
supplementary US(20,21). At the American
College of Radiology Imaging Network
(ACRIN 6666), Berg et al. have evaluated
the benefits from combined mammogra-
phy/ultrasonography for breast cancer
screening in high-risk patients with dense
or heterogeneously dense breasts, and
found an increased rate of detection of
breast cancer in spite of the increase in the
number of false positive results(22). Most
recently, Youk & Kim reviewed the litera-
ture on the subject and confirmed the rel-
evance of the early detection of breast can-
cer in women with dense breasts. However,
in such a review, the argument that US pre-
sents a higher rate of false positive results
than mammography also came up, addi-
tionally to its operator-dependence and
limitations in the detection of microcal-
cifications(23).

The present study has also assessed the
relationship between breast density and
BMI, age, parity and use of HRT. The pres-
ence of a high BMI results in greater
amount of adipose tissue in the breast and
greater number of adipocytes, the cells re-
sponsible for the peripheral conversion of
cholesterol into estrogen, besides produc-
ing several other hormones, which favors
the increase in breasts size and decrease of
mammographic density(24,25). Sung et al.
have evaluated the relationship between
BMI and breast constitution, and observed
a increase in adipose tissue in the breasts
with the increase of BMI(26). Figueira et al.
have evaluated 849 patients at different
stages of their reproductive life and dem-
onstrated that the breast density pattern is
affected by certain factors such as the BMI
and age, observing a significant inverse
relationship (p < 0.05) between such fac-
tors and mammographic density(6).

Aging brings physiological changes to
the female body, influencing breast density
because of menopause that causes involu-

Figure 2. Asymptomatic, 53-year-old patient, menopausal for the last 4 years, under combined HRT for

3 years, BMI = 23.8, nulliparous. A,B: Mammogram shows density pattern 4 according to the BI-RADS

classification. C: Supplementary US demonstrating anechoic, sparse round images measuring between

8 and 6 mm in diameter, besides oval image with 6 × 4 mm (identified on the figure) with debris in the

superolateral quadrant of the right breast (complicated cyst – BI-RADS 3).

A B

C
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R-cc L-cc
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tion of the breast parenchyma(3,4). In a study
with pre- and postmenopausal women,
Figueira et al. have found an inverse rela-
tionship between age and breast density
pattern. As aging progresses, the female
hormonal production slows down until its
complete interruption at menopause which,
among the Brazilian population, occurs on
average at the 5th and 6th decades of life.
A progressive fatty replacement of the
breast parenchyma occurs even before
menopause, and such a process is enhanced
after menopause(6). Kelemen et al. have
demonstrated progressive decrease in the
breast density with aging(27). Siqueira et al.
have developed a similar study; but such
authors evaluated only post-menopausal
women, and have not found statistically
significant association between age and
mammographic density pattern. The au-
thors have explained such finding by the
high prevalence of breasts with lower den-
sity in the group of women included in their
study(24).

Mezzacappa & Mezzacapa Filho have
reported that breasts undergo profound
physiological changes during the gesta-
tional period; glandular differentiation is
the main of such changes. The specialized
glandular tissue presents a greater accumu-
lation of adipose tissue than the non-spe-
cialized tissue, as fat is a raw material for
the production of breast milk. Parity is re-
sponsible for the marked glandular differ-
entiation for milk production(28). El-
Bastawissi et al. have studied more than 25
thousand patients, demonstrating an in-
verse relationship between parity and
breast density(29).

Hormone replacement therapy has been
utilized in menopause to control climac-
teric symptoms. Consequently, the utiliza-
tion of exogenous hormones after ovarian
failure leads to changes in the female body,
breast changes for example. Hormone re-
placement therapy is responsible for the
increase in breast density because of the
changes resulting from elevation in the
estrogen and progesterone serum concen-
trations(8,9). Yaghjyan et al. have demon-
strated a direct relationship between HRT
and changes in breast density, with de-
crease in the mammographic sensitivity(30).
In the present study, the authors observed
association between mammographic den-

sity pattern and age, BMI, parity and HRT.
An inverse association was observed be-
tween mammographic density pattern and
age range, BMI and parity, besides the di-
rect relationship with HRT duration. Thus,
even after menopause, many women can
present dense breasts, reducing the mam-
mography sensitivity in the detection of
benign, probably benign lesions and le-
sions with varied degrees of suspicion for
malignancy. The utilization of US in this
group of patients is very important for the
early detection of such breast lesions,
which are hidden by the high density of the
fibroglandular tissue at mammography(31).

Thus, a more comprehensive study ap-
proaching menopausal women is required,
with a detailed analysis of each patient’s
clinical data associated with lower breast
density, such as age, BMI and parity, or
greater breast density with HRT dura-
tion(28,31), as the authors have found in the
present study. Despite the absence of ma-
lignant findings, the authors have observed
a predominance of sonographic alterations
in the women with mammographic density
patterns and normal mammograms, which
demonstrates the relevance of supplemen-
tary US for the detection of breast lesions
in such patients.
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