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INTRODUCTION

 Breast arterial calcification (BAC) is a benign 
finding of mammographic evaluation with a 
high prevalence on routine screening.1 BAC is 
recognized as medial calcific sclerosis of small to 
medium-sized muscular arteries of breast, and 
occurs more frequently in older women without 
association with breast cancer.2 Previous studies 
have shown the relationships between BAC and 
cardiovascular diseases (CVD), diabetes mellitus 
(DM), and hypertension (HT).3 It has speculated 
that BAC results from a complex process of 
biomineralization resembling bone formation.4 
Nevertheless, in English literature there is only 
one study reporting the relationship between bone 
mineral density (BMD) and BAC. In their study, 
Reddy et al.4 claimed that women with BAC were 
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ABSTRACT
Objective: Breast arterial calcification (BAC), medial calcific sclerosis of small to medium-sized muscular 
arteries, is a benign finding of mammographic evaluation. Previous studies have shown the relationships 
between BAC and systemic disorders such as cardiovascular disease, diabetes mellitus and hypertension. 
The aim of this study was to determine the association between reduced bone mineral density and BAC.
Methods: The study population consisted of 567 women who had both mammography and bone mineral 
density evaluation. BAC (+) and BAC (-) women were compared for age, body mass index, postmenopausal 
duration, number of deliveries, breastfeeding duration, DM, HT, lipid treatment, osteopenia, and 
osteoporosis.
Results: BAC was seen in mammographic evaluation of 179 women and 388 subjects without BAC accepted as 
the control group. There was a statistically significant relationship between age, postmenopausal duration, 
number of deliveries, history of DM, HT, lipid treatment and BAC. While the prevalence of osteopenia was 
higher in control group (52.8%), the rate of osteoporosis (48.7%) was higher in group with BAC.
Conclusion: There was statistically significant relationship between BAC and osteoporosis in postmenopausal 
women. Determination of BAC in routine screening mammography might be helpful in both identifying 
women with risk of cardiovascular disease and osteoporosis.
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more likely to have reduced BMD as compared 
with women without BAC. In the present study, 
we aimed to evaluate the association with BAC and 
osteoporosis.

METHODS

Study Population: This study involved all the women 
who concurrently visited the Ankara Numune 
Training and Research Hospital Department of 
Radiology for routine postmenopausal control 
between March and July 2009. Study protocol 
respected to the Helsinki Declaration principles, and 
our institutional ethics review board approved it. In 
this retrospective study, 567 subjects were enrolled. 
Age, height, weight, body mass index, menopause 
duration, number of deliveries, breastfeeding 
duration, presence of diabetes mellitus (DM) or 
hypertension (HT), lipid treatment were recorded 
for each subject. Body mass index was calculated 
by the ratio of weight (kg) and height square (m2).
Mammography: The mammography images 
of the subjects were obtained with full area 
digital mammography device (Selenia digital 
mammography system-Lorad HOLOGIC). In all 
the subjects, 4 images were obtained for both breasts 
in standard craniocaudal (CC) and mediolateral 
oblique (MLO) positions. BAC was defined based 
on the classification by Sickles (5), and breast 
pattern classification was made according to BI-
RADS (Breast Imaging Reporting And Data System) 
defined by American College of Radiology in BI-
RADS atlas of 2003.The evaluation was performed 
by the same radiologists (N.A) blinded to the 
clinical and bone density evaluation. Intraobserver 
variability of BAC assessment was performed by 
evaluating 40 mammographies (20 with BAC, and 
20 without BAC) 5 days apart.
BMD Evaluation: Dual-energy X-ray absorptiom-
etry method (HOLOGIC Discovery W, USA) was 

used for evaluation of osteoporosis. The measure-
ments were conducted from the anterior-posterior 
lumbal vertebra (L1-4) and right hip area of the 
subjects. BMD definitions were based on T scoring 
according to WHO classification.5 T score of – 1.0 
and above was considered as normal; -1.0 to -2.5 as 
osteopenia, and under -2.5 as osteoporosis (national 
osteoporosis foundation guided). The classification 
of bone mineral density was made on the lowest T-
score of the lumbar spine, total hip, or both.
Statistical Analysis: The data were analyzed with 
SPSS for Windows 11.5 statistical package program. 
Continuous variables were expressed as mean ± 
SD, and categorical variables were expressed as 
percentages. Analysis of normality of the continuous 
variables was performed with kolmogorov-
Smirnov test. Comparison of categorical and 
continuous variables between the two groups was 
performed using the X2 test or Fischer’s exact test, 
and independent sample t-test, respectively. P<0.05 
was considered statistically significant.

RESULTS

 BAC was seen in one or both breasts in 
mammographic screening [BAC (+)] (Fig.1) of 179 
women and 388 subjects without BAC accepted 
as the control group [BAC (-)]. The clinical, 
reproductive characteristics of BAC+ and BAC- 
groups are presented in Table-I. There was a 
statistically significant difference in the history of 
DM (21.8% of BAC+ group, 14.4% of BAC- group) 
(p=0.029), HT (57.3% of BAC+ group, 34.1% of BAC- 
group) (p<0.001), lipid treatment (20.8% of BAC+ 
group, 11.4% of BAC- group) (p=0.003) between 
two groups.
 BAC incidence was statistically significantly 
higher in those over 60 years of age (p<0.001), 
and with postmenopausal duration more than 10 
years (p< 0.001). The mean number deliveries was 

Table-I: The Demographic Data of BAC (+) and BAC (-) Groups.
Variables BAC (+) (n=179) BAC (-) (n=388) p

Age (years) 65.3 ± 4.1 55.4 ± 5.1 <0.001
Body Mass Index (kg/m2)  36.2 ± 3.1 33.8 ± 2.6 0.817
Menopause Status(years) 12.8 ± 3.4 5.4 ± 2.1 <0.001
Number of deliveries 6.1 ± 2.1 3.6 ± 3.4 <0.001
Breast feeding Time (months) 21±3.1 22±4.1 0.258
Diabetes History  39 (21.8%) 56 (14.4%) 0.029
Lipid Treatment History 37 (20.8%) 44 (11.4%) 0.003
Hypertension History  102 (57.3%) 132 (34.1%) <0.001
Osteopenia 24 (30.8%) 103 (52.8%) <0.001
Osteoporosis 38 (48.7%) 35 (17.9%) <0.001
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statistically significantly higher in BAC+ group than 
control group (6.1±2.1, and 3.6±3.4 respectively) 
(p<0.001). No statistically significant difference was 
found between the two groups for breastfeeding 
times (p=0.258), and BMI (p=0.817).
 The prevalence of osteopenia was higher in BAC 
(-) group (52.8%), while the rate of osteoporosis 
(48.7%) was higher in BAC (+) group. The 
differences between the groups for these parameters 
were statistically significant (p<0.001). The rates of 
osteoporosis, and osteopenia within BAC (+) and 
BAC (-) groups have been presented in Fig.2.

DISCUSSION

 The data of this study reveal a significant 
relationship between BAC and osteoporosis in 
elderly women. It was also shown that there was 
a statistically significant relationship between age, 
postmenopausal duration, number of deliveries, 
history of DM, HT, lipid treatment and BAC which 
was compatible with the previous studies.1,6

 In elderly women, cardiovascular disease and 
osteoporosis are important and frequent reasons 
for morbidity and mortality.1 Reduced BMD in 
postmenopausal women constitutes an increased 
risk factor for acute stroke and cardiovascular 
disease associated mortality in advanced ages.4 
Jorgensen et al.7 have found that women with low 
BMD have 4.8 times higher risk of stroke than 
those with high BMD levels. Similarly, Kiel et al.8 
have shown a higher incidence of coronary disease 
in 30-year follow-up of women with low BMD. 
Markovitz et al.9 have reported an independent 
relationship between BMD and angiography-
proven coronary artery stenosis and multiple artery 

coronary disease. Reduced BMD was also found 
to be associated with subclinical vascular disease 
markers (aortic artery calcification, coronary artery 
calcium score, and carotid artery atherosclerosis…
etc). Shulz et al.10 have determined a marked age-
dependent relationship between bone density and 
aortic calcification on CT of a group of healthy 
postmenopausal women. Uyama et al.11 have shown 
a significant relationship between the severity of 
atherosclerosis on ultrasound and bone density.
 Some responsible mechanism has been claimed 
for association of cardiovascular disease and 
osteoporosis. Molecular studies have showed 
that some factors and specific proteins that act 
in osteogenesis may also affect the formation 
of calcified atherosclerotic vascular lesions.4 
Moreover, osteoprotegerin, an effective protein 
in bone resorption may have a critical role in 
bone formation. It has been shown that lack of 
osteoprogerin in rats develops osteoporosis and 
medial calcification in the aorta.12

 BAC was first described by Sickles in 1985 
as two parallel calcified lines or calcified ring 
on mammography.13 BAC was defined as 
accumulation of calcium in the medial layer of the 
peripheral arterioles, called as Mönckeberg medial 
calcific sclerosis or medial arterial calcification.14 
Previous studies have shown the relationships 
between BAC and cardiovascular diseases (CVD), 
diabetes mellitus (DM), and hypertension (HT).3 
Reddy et al.4 has documented the relationship 
between reduction in BMD and BAC. In their 
study, a statistically significant relationship was 
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Fig.1: Vascular calcification is widely followed in
both breasts mediolateral oblique graphy.

Fig.2: The rates of osteoporosis, and osteopenia
within BAC (+) and BAC (-).
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found between BAC and osteopenia (p<0.01) and 
osteoporosis (p=0.006).4 In our study, a significant 
relationship was also found between osteoporosis 
and BAC (p<0.001). However, osteopenia was more 
common in our BAC (-) group (p<0.001).
 There are some limitations of our study. First 
limitation is small sample size, and secondly, we 
did not evaluate the effect of hormone replacement 
therapy (HRT). Despite it has been stated that 
HRT has anti-resorptive effect on bone and are is 
accepted as a useful for treatment of osteoporosis, 
significantly increased levels of BAC were also 
reported in women who had never used HRT.15 The 
unexplained relationship of BAC, BMD, and HRT 
may be considered in a novel study.
 In conclusion, determination of BAC in routine 
screening mammography might be helpful in both 
identifying women with risk of cardiovascular 
disease and osteoporosis. However, more 
clinical studies are needed to further clarify the 
pathophysiological correlation between BAC and 
osteoporosis.
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