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Objective: Breast cancer is the most common cancer type in women. High mammographic 
breast density is associated with an increased risk of breast cancer in women. The goal of 
this study was to investigate a possible association between mammographic breast density 
and hyperlipidemia.

Methods: This retrospective study was conducted using the records of patients from 
between January and December of 2016 who met the inclusion criteria: postmenopausal 
women between the ages of 50 and 65 years who did not have diabetes mellitus and who had 
a contemporaneous digital mammography performed and had the appropriate laboratory 
data. A total of 164 women were included.

Results: The mean age of the patients was 55.88±4.49 years. According to the Breast 
Imaging Reporting and Data System, 116 of the 164 patients (70.7%) were in the low-den-
sity group, and 28 patients (20.3%) were categorized as having a high-density result. The 
group with a high mammographic breast density had a significantly greater high-density 
lipoprotein (HDL) cholesterol level than the group with a low breast density (55.35±12.98 
vs 51.14±12.38 mg/dL, respectively; p=0.035). The low-density lipoprotein cholesterol level 
of the high-density tissue group was greater than that of the low-density group, but was not 
statistically significant (146.5±37.22 vs 133.73±33.97 mg/dL, respectively; p=0.052).

Conclusion: It was determined that a high HDL cholesterol level and older age were asso-
ciated with breast density. There is a need for prospective, large-scale studies in this area.
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INTRODUCTION

Breast cancer is the most common cancer type in women.
[1] The incidence was identified as 24.1/100,000 in a study 
conducted in 1997 in Turkey.[2] Unfortunately, it is known 
that this incidence is increasing.[3] Although it remains 
the second leading cause of cancer deaths, it is one of 
the screenable types of cancer seen in women.[1] Screen-
ing programs increase the detection rate of clinically un-
treated early-stage breast cancers.[4] Mammography is the 
most usable screening tool for breast cancer. The Amer-
ican Cancer Society recommends annual screening with 
digital mammography for women aged between 45 and 54 
years, and biennially after 55 years of age, as long as the 
woman is in good health.[5]

Greater mammographic breast density is associated with 
an increased risk of breast cancer in women.[6–8] There 
are few studies about an association between hyperlipi-
demia and mammographic breast density in the medical 
literature. The aim of this research was to investigate a 
relationship between mammographic breast density and 
hyperlipidemia.

MATERIAL AND METHODS

This retrospective study was conducted with the records 
of patients from between January and December of 2016 
who met the inclusion criteria. Postmenopausal women 
between the ages of 50 and 65 years who did not have 
diabetes mellitus and who had a contemporaneous digi-
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tal mammography performed and who had the appropri-
ate laboratory data in their records were included in the 
study. The mammographic examinations were performed 
using a GE Apollon 2004 digital mammography device (GE 
Healthcare, Inc. Chicago, IL, USA). Both breasts were eval-
uated with mediolateral oblique and craniocaudal projec-
tion. The patients were grouped according to the Breast 
Imaging Reporting and Data System (BIRADS) as low mam-
mographic density (A: predominantly fatty, B: scattered fi-
broglandular densities), or high mammographic density (C: 
heterogeneously dense, D: extremely dense). Laboratory 
parameters of triglycerides, low-density lipoprotein (LDL) 
and high-density lipoprotein (HDL) cholesterol, fasting 
blood glucose, glycated hemoglobin (HbA1c), calcium, 
and 25 OH vitamin D, as well as demographic data were 
collected from patient electronic records. The 25 OH vi-
tamin D value was determined using the chemilumines-
cent microparticle immunoassay method with an Abbott 
i2000 device (Abbott Diagnostics, Lake Forest, IL, USA). 
The HbA1c measurement was performed with a Tosoh g8 
model high performance liquid chromatography analyzer 
(Tosoh Bioscience, Tokyo, Japan), and other biochemical 
parameters were measured with an Abbott c16200i Archi-
tect photometric device (Abbott Diagnostics, Lake Forest, 
IL, USA).

Patients with known breast cancer or breast surgery for 
any reason were excluded from the present research. This 
study was performed with the approval of the scientific 
board of Fatih Sultan Mehmet Education and Research 
Hospital (approval number: 17073117-050.99, dated 
March 27, 2017).

IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp., 
Armonk, NY, USA) was used for the statistical analysis. 
Mean±SD was used for descriptive and continuous vari-
ables, and frequency and percent were used for categori-
cal variables. Parameters with a normal distribution were 
compared with Student’s t-test, and parameters with ab-
normal distribution were compared using the Mann-Whit-
ney U test. A chi-square test was used to compare quali-
tative data. P<0.05 was considered statistically significant. 

RESULTS
A total of 164 women who met the study criteria were 
included in the study. The mean age of the patients was 
55.88±4.49 years. According to the BIRADS, 116 of the 
164 patients (70.7%) were classified as having low mammo-
graphic breast density, and 28 patients (20.3%) were in the 
high-density group. Patients in the low-density group were 
older than those in the high-density group (56.49±4.60 vs 
54.39±3.85 years, respectively; p=0.003) (Fig. 1). The levels 
of HbA1c, fasting blood sugar, calcium, and 25-OH vitamin 

Figure 1. Mean ages of low density group and high density 
group.
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Figure 2. The mean levels of triglyceride, LDL and HDL cho-
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Table 1. Glucose, glycated hemoglobin, calcium, and 25-OH vitamin D levels of the low and high mammographic breast 
density groups 

 Low-density High-density p

 Mean±SD Mean±SD 

Glucose (mg/dL) 99.34±11.46 97.06±11.82 10.254

Glycated hemoglobin (%) 5.7±0.36 5.69±0.33 10.846

Calcium (median) (mg/dL) 9.67±1.76 (9.5) 9.47±0.6 (9.6) 20.759

25-OH vitamin D (median) (ng/mL) 19.13±14.61 (13) 19.82±12.8 (15) 20.505

1Student’s t-test; 2Mann-Whitney U test; p>0.05. SD: Standard deviation.
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D were not statistically significant between the 2 groups 
(Table 1). The group with a high mammographic breast 
density had a significantly higher HDL cholesterol level than 
the low-density group (55.35±12.98 vs 51.14±12.38 mg/dL, 
respectively; p=0.035). The LDL cholesterol level of the 
high-density tissue group was greater than that of the low-
density group, but the difference was not statistically sig-
nificant (146.5±37.22 vs 133.73±33.97 mg/dL, respectively; 
p=0.052). There was no statistically significant difference 
between the mean triglyceride values of the 2 groups. The 
mean and median levels of triglyceride and LDL and HDL 
cholesterol are presented in Table 2 and Figure 2.

DISCUSSION

Screening with mammography is recommended for all 
women with an average breast cancer risk. Magnetic 
resonance imaging and ultrasound are the other screen-
ing modalities available. They are more useful for further 
research, especially for high-risk women. A new meta-
analysis has demonstrated that breast cancer mortality is 
reduced with mammography screening.[9] In a study con-
ducted with 4257 women in Turkey between 2009 and 
2010, detection rates of stage 1 invasive breast cancer and 
carcinoma in situ were found higher in mammographic 
screening program.[4] 

There are many risk factors for breast cancer, such as 
early menarche,[10] late menopause,[11] ionizing radiation to 
the chest area at a young age,[12] use of estrogen-contain-
ing medication,[13] previous breast cancer (contralateral 
breast),[14] age,[1] and breast density.[6–8]

Breast density reflects the proportion of fibroglandular and 
connective tissue in the breast to fat tissue. Mammogra-
phy can help to detect the density of the breasts. It is now 
common to use the BIRADS to classify breast density.[15] 
There are 4 density categories used by radiologists accord-
ing to this classification system: A: predominantly fatty (0-
25% dense), B: scattered fibroglandular densities (25-50% 
dense), C: heterogeneously dense (51–75% dense) and D: 
extremely dense (>75% dense). In our study, we grouped 
patients as having a low density (0-50%) or a high density 
(>50%).

There are limited data on an association between hy-
perlipidemia and breast density in the literature, and the 
results are inconsistent. Caglayan et al.[16] found no rela-
tionship between lipid parameters and breast density in a 
study of 215 postmenopausal women, of whom 40 were 
classified as having dense tissue and 175 were categorized 
as having non-dense breast tissue. An association between 
mammographic density and some anthropometric and 
biochemical parameters, such as age, body mass index, 
cholesterol levels, and transaminases, was reported by Ji-
hyekim et al.[17] Boudreau et al.[18] found a correlation be-
tween statin usage and high mammographic breast density 
in their study, and Wei et al.[19] reported that women who 
had a breast cancer diagnosis had a higher LDL-cholesterol 
and triglyceride level and a lower HDL-cholesterol level 
than the healthy control group in their study. 

We found that the HDL-cholesterol level was significantly 
greater in the high-density breast group than in the low-den-
sity group. Although statistical significance was not reached, 
the LDL-cholesterol level was also greater in the group with 
more density. These results were consistent with the re-
sults reported by Ji-hyekim et al.[17] We also found that the 
low-density breast tissue group was older than the high-
density group. The increase in adipose tissue with age may 
be related to the reduction of density. Modifiable dietary 
factors, such as caloric intake and olive oil consumption, 
may also be associated with mammographic density.

A relationship between mammographic breast density and 
some medications has also been investigated. Bershteĭn et 
al.[20] analyzed the influence of metformin and N-acetyl-
cysteine on mammographic breast density and found that 
both agents decreased breast density independently of in-
sulin use. Further research of the effects of metformin and 
other antidiabetic medications on breast density may pro-
vide data supporting the use of metformin in cancer pre-
vention, as it may have a protective effect in breast cancer.

This was a retrospective study. We could not get any in-
formation on body mass index or past drug use, especially 
hormone replacement therapy, from the existing patient 
records. Another limitation was that our sample size was 
small. 

Table 2. Cholesterol and triglyceride levels of the low and high mammographic breast density groups

 Low-density High-density p

 Mean±SD Mean±SD 

High-density lipoprotein cholesterol (mg/dL) 51.14±12.38 55.35±12.98 10.035*

Low-density lipoprotein cholesterol (mg/dL) 133.73±33.97 146.5±37.22 10.052

Triglyceride (mg/dL) (median) 123.01±57.35 (105.5) 119±62.74 (109) 20.658

1Student’s t-test; 2Mann-Whitney U test; *P>0.05. SD: Standard deviation.

South. Clin. Ist. Euras.112



Öztürk. Hyperlipidemia and Mammographic Breast Density 113

CONCLUSION

In conclusion, we found that a higher HDL cholesterol 
level and older age were associated with greater breast 
density. There is a need for prospective, large-scale studies 
in this area.
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Amaç: Meme kanseri, kadınlarda en sık görülen kanser türüdür. Yüksek mamografik meme yoğunluğu, kadınlarda meme kanserine yakalan-
ma riski ile ilişkilidir. Bu çalışmada mamografik meme yoğunluğu ve hiperlipidemi arasındaki olası ilişkiyi araştırmayı amaçladık.

Gereç ve Yöntem: Bu geriye dönük çalışma Ocak–Aralık 2016 arasında dahil edilme kriterlerini karşılayan hastalarda yapıldı. Çalışmaya 
diabetes mellitus tanısı konmayan, eş zamanlı dijital mamografi ve uygun laboratuvar verileri olan, 50–65 yaş arası post-menopozal kadınlar 
dahil edildi. Çalışma kriterlerini karşılayan toplam 164 kadın çalışmaya alındı.

Bulgular: Hastaların yaş ortalaması 55.88±4.49 yıldı. BIRADS (Breast Imaging Reporting and Data System) sistemine göre 164 hastanın 
116’sı (%70.7) düşük yoğunlukta, 28’i (%20.3) yüksek yoğunluklu gruptaydı. Yüksek yoğunluklu grup düşük yoğunluklu gruba göre yüksek 
yoğunluklu lipoprotein (HDL) kolesterol düzeyini anlamlı derecede daha yüksek (sırasıyla, 55.35±12.98 ve 51.14±12.38 mg/dL, p=0.035) idi. 
Yüksek yoğunluklu grubun düşük yoğunluklu lipoprotein (LDL) kolesterol düzeyi, düşük yoğunluklu gruptan daha yüksekti, ancak istatistiksel 
olarak anlamlı değildi (sırasıyla, 146.5±37.22 ve 133.73±33.97 mg/dL, p=0.052).

Sonuç: Çalışmamızda daha yüksek HDL kolesterol ve ileri yaşın artmış meme yoğunluğu ile ilişkili olduğunu tespit ettik. Bu alanda ileriye 
dönük ve büyük ölçekli çalışmalara ihtiyaç vardır.

Anahtar Sözcükler: Hiperlipidemi; mamografi; yoğunluk.

Post-menopozal Kadınlarda Hiperlipidemi ve Mamografik Meme Yoğunluğu 
Arasındaki İlişki
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