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Abstract

Purpose: The aim of this study is to evaluate the
association of blood 25-hydroxy vitamin D levels with
fibrocystic breast masses and breast patterns.

Materials and Methods: The study included 612 patients
who presented with breast complaints or referred for
routine screening between 2018-2021 and were requested
to have breast ultrasonography (USG) and mammography
(MG) examinations. Patients were divided into two
groups; group 1 consisted of women with fibrocystic mass
(BI-RADS 2-3) and group 2 consisted of women without
breast mass (BI-RADS 1). These two groups were
compared by age, breast USG, MG results, and blood 25-
hydroxy vitamin D levels.

Results: Of the 612 patients, 310 (51%) had fibrocystic
mass in their breasts, while 302 (49%) had normal breasts.
The mean age of both groups was similar. Those with
fibrocystic mass in the breast had lower vitamin D levels
and higher breast density than the control group. The
group with higher breast density had lower vitamin D
levels, and there was a negative correlation between
vitamin D level and breast density

Conclusion: Our study revealed that women with
fibrocystic masses in their breasts (BI- RADS2 and BI-
RADS3) had higher breast density and lower vitamin D
levels than women without breast mass.

Keywords:. Fibrocystic breast masses, breast density,
vitamin D

Oz

Amag: Bu caligmanin amact kan 25-hidroksi D vitamin
seviyesinin memenin fibrokistik kitleleri
paternleri ile olan iliskisini degerlendirmektir.
Gereg ve Yontem: Calismaya 2018-2021 yillart arasinda
meme sikayeti veya rutin tarama icin bagvuran, meme
ultrasonografi (USG) ve mamografi (MG) tetkiki istenen
612 hasta dahil edildi. Memede fibrokistik kitlesi olanlar
(BI-RADS 2-3) grup 1 ve memede kitlesi olmayanlar (BI-
RADS 1) grup 2 olmak tizere hastalar iki gruba ayrildi. Her
iki grup; yas, meme USG, MG sonugclart ve kan 25-hidroksi
D vitamin seviyeleri actsindan karsilastirildi.

Bulgular: Calismaya dahil edilen kadinlarin 310 (%51)’da
memede fibrokistik kitle tespit edilirken, 302 (%49)’sinin
memesi normaldi. Her iki grubun yas ortalamasi benzerdi.
Memede fibrokistik kitlesi olanlarin kontrol grubuna gbre
D vitamin seviyesi daha disik ve meme yogunlugunun
daha fazla oldugu tespit edildi. Meme yogunlugu fazla olan
grubun az olan gruba gére D vitamini seviyesinin daha
disiik oldugu ve D vitamin seviyesi ile meme yogunlugu
arasinda negatif korelasyon oldugu bulundu.

Sonug: Calismamizda memesinde fibrokistik kitlesi (BI-
RADS2 ve BI-RADS3) olan kadinlarda, memesinde kitle
olmayan kadinlara gére meme yogunlugunun daha fazla ve
D vitamini seviyesinin daha diigiik oldugu bulundu.

ve meme

Anahtar kelimeler: Memenin fibrokistik kitlesi, meme
yogunlugu, D vitamini
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INTRODUCTION

Breast masses constitute a concern for patients and
physicians since breast cancer is the most common
cancer in women. Fortunately, the majority of breast
masses are benign'. The most common benign breast
masses are fibrocystic breast masses (FBM)2.
Gopalani et al. reported that fibrocystic breast
changes are most common in women between the
ages of 30-50, and 30-60% of women of all ages may
have a fibrocystic mass in the breast’. Estrogen and
progesterone change cyclically with each menstrual
cycle. Since the breast is one of the target organs for
estrogen and progesterone, it is exposed to the effects
of these hormones in each menstrual cycle. During
these cyclical fluctuations, unusual changes occurring
in the stroma, milk ducts, and lobules of the breast
have  been  suggested to FBM*.
Hyperestrogenism  and  anovulation are also
considered among the main causes of FBM
development’. Women with FBM often present with
the complaint of a mass and physical examination
usually reveals a painless, smooth mass with discrete
bordersS. The mass is classified into 3 subgroups
histopathologically;  hyperplastic ~ fibrous  cyst,
adenosis, and papillomatosis’. In addition to physical
examination, ultrasonography and mammography are
frequently used as imaging modalities in the diagnosis
of FBM2. They are the most common methods for
screening breast masses The parenchymal structure
of the breast and the detected pathological conditions
are characterized by the Breast Imaging Reporting
and Data System (BI-RADS) classification systems®.
Benign and malignant lesions of the breast can be
categorized more easily with BI-RADS classification®.
BI-RADS  classification  system  enables the
categorization of images obtained by ultrasonography
(USG) and mammography (MG) into seven main
categories numbered 0 to 6. BI-RADS 0 indicates
masses requiring additional imaging, BI-RADS 1
indicates normal breast, BI-RADS 2-3 indicates
benign masses, BI-RADS 4 indicates masses with
suspected malignancy, BI-RADS 5 indicates masses
with high suspicion of malignancy and BI-RADS 6
indicates masses with known biopsy-proven
malignancy'. Additionally, BI-RADS classification
also classifies 4 categories of fibroglandular density
patterns described as almost entirely fatty (ta),
scattered fibroglandular density (tb), heterogeneously
dense  (tc), and extremely dense  (td)'.
Mammographic breast density is a reflection of the
amount of epithelial and stromal tissue in the breast,
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and high breast density is one of the strongest
predictors of breast cancer risk!2.

Serum Vitamin D levels have been reported to be
below the normal limit in approximately one billion
people indicating that Vitamin D deficiency is a
widely prevalent health hazard worldwide!. The
importance of vitamin D, long-known for its crucial
role in calcium homeostasis, and bone metabolism, is
better understood recently by subsequent publication
of several studies demonstrating the association of
vitamin D levels with many organ cancers, heart
disease, diabetes mellitus, and fertility rates!4!>. It has
long been speculated that vitamin D deficiency would
accelerate the cellular proliferation of breast tissue in
women and lead to the formation of breast masses!®.
Garland et al demonstrated a relation between serum
vitamin D levels and breast cancer in 2007 which
accelerated the studies on this subject subsequently.
They reported a relative risk of 50% increase in
women with serum Vitamin D levels <13ng/ml
when compared to women with serum Vitamin D
levels > 52ng/ml for breast cancer!’.Mote recently,
experimental and clinical studies of Lgpes et al.
revealed that normal levels of vitamin D may play a
role in preventing the formation of malignant masses
of the breast!s.

The aim of this study is to evaluate the relationship
of serum Vitamin D levels with fibrocystic masses
and breast pattern.

MATERIALS AND METHODS

Women who applied to Nigde Omer Halisdemir
University Medical Faculty Training and Research
Hospital General Surgery Clinic between January
2018 and January 2021 for breast disease or for
routine breast screening were retrospectively
evaluated. The study was conducted in accordance
with the principles of the Declaration of Helsinki,
after receiving approval from the ethics committee of
Nigde Omer Halisdemir University (date: 12.08.2021,
number: 2021/73).

Study population

Women who underwent breast USG and MG
imaging and also had their vitamin D levels checked
within the last 1 month before the date of admission
were enrolled to the study. Patients whose 25-
Hydroxy vitamin D levels were not checked in the
last month, who took oral 25-Hydroxy vitamin D
supplements in the last 1 year, aged under 35 or over
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80 years, have a malignant or suspicious mass in the
breast, have a solid mass such as fibroadenoma and
lipoma in the breast, had breast surgery for any
reason, have mastitis, and classified BI-RADS 4, 5, 6
on USG and MG were excluded from the study.

Among 612 patients who underwent breast USG and
MG after a physical examination, 310 patients with a
fibrocystic breast mass constituted the study group,
and 302 patients with no breast pathology formed the
control group.

Further the study population was divided as study
group and control group. The study group included
women aged 35-80 years who applied to the general
surgery outpatient clinic for control purposes or due
to a complaint of a breast mass and diagnosed with a
fibrocystic breast mass classified as BI-RADS 2-3 on
breast USG and BI-RADS 0-2-3 on MG. The control
group included women aged 35-80 years who applied
to the general surgery outpatient clinic for control
purposes or with breast pain or the suspicion of a
breast mass and were classified as BI-RADSI
category on breast USG and MG. Exclusively, both
groups included patients whose blood 25-Hydroxy
vitamin D levels were checked in the last 1 month
before the date of admission.

Technical description of variables

Patient information regarding age and serum 25-
Hydroxy-vitamin D levels of the individuals who met
the study criteria were retrieved from the computer-
based electronic archive system of our hospital and
recorded. The presence of a mass in the breast USG
and MG reports, its category in the BI-RADS
classification, the diameter of the detected mass, and
the breast pattern (breast density) classification in
MG were also recorded. Electrochemiluminescence
immunoassay analysis used to measure vitamin D
levels and the reference range was 20-100 ug/ml.

Statistical analysis

For power analysis calculations G*Power 3.1 (ref;
Faul et al. 2007, Erdfelder ef a/. 2009) was used. A
posthoc power analysis was conducted to test the
difference between two independent group means
using a two-tailed test, a strong effect size (d=0.80),
and an alpha of 0.05. Result showed that a total sample
of 612 participants (310 study group and 302 control
group) for diagnosis achieve a power of 1.001%-20,

The descriptive statistics were expressed —as
mean*SD for continuous variables and as %(range)

Relationship between breast and 25-Hydroxy vitamin D level
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for categorical variables. The confidence intervals
(95% C.I) were expressed in tables for VAS scores.
The normality of the vatiables was tested by Shapiro-
Wilk test. USG BI-RADS categories were analysed
using the Pearson Chi-square test. Age, serum
vitamin D levels and cyst diameter were compared
with the Student's t-test. MG BI-RADS categories
and breast patterns were compared by using One-
Way-ANOVA test. For posthoc analysis LSD was
used to test the differences between the groups.
Spearman correlation coefficient was used in the
non-parametric correlation test of breast patterns and
serum vitamin D levels. In order to calculate the
Spearman’s Rho for ordinal variables, Vitamin D
levels were convetted to ordinal values (£13ng/ml,
13-52ng/ml, >52ng/ml) according to cut-off values
proposed by Garland et al '7. SPSS 22.0 (SPSS, Inc,
Chicago, 1L, A.B.D.) software was used for statistical
calculations and a p < 0.05 was considered statistically
significant.

RESULTS

A total of 612 patients, 310 with breast cysts and 302
without breast cysts, were examined in the study. The
descriptive characteristics of the study and control
groups are shown in Table 1. There was no significant
age difference between the study and control groups
(p=0.787).

Vitamin D levels in women with breast cysts were

significantly lower than the control group
(17.53£0.70 IU/ml; 95% CI 16.14-1891 and
24.87£0.73; 95% CI 23.42-26.31; p<0.0001,

respectively). The groups were significantly different
in the distribution of 4 different breast patterns
(p<0.0001). The percentages of women with USG
and MG BI-RADS categories and localization of the
breast mass in women with cysts are shown in Table
2.

Vitamin D levels by USG and MG BI-RADS
categories are shown in Table 3. According to the
USG BI-RADS classification in patients with cysts,
the vitamin D levels were significantly higher in
women with BI-RADS 2 than with BI-RADS 3
(p<0.0001). Similarly, women with mammographic
BI-RADS 3 had statistically lower vitamin D levels
than women with BI-RADS 2 (p<0.0001). Vitamin D
levels according to breast pattern in the study and
control groups are shown in Table 4. In both groups,
Vitamin D levels were significantly different in each
breast pattern. Post hoc analyses ascertained that
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vitamin D levels were statistically different in each of
the 4 breast patterns in the study group (p<0.0001 for
BI-RADS 2 and BI- RADS 3 categories, p=0.252 for
BI-RADS 0 and BI-RADS 2 categories, p=0.78 for
BI-RADS 0 and BI-RADS 3). The correlation
between breast pattern and vitamin D level in both
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groups is shown graphically in Figure 1. There was a
moderate negative correlation between breast
patterns and vitamin D levels in both study groups
(Spearman's tho= -0.338, p<0.0001 in control group
and Spearman's tho=-0.424, p<0.0001 in study

group).

Table 1. Descriptive characteristics and vitamin D levels of the study groups

Total Study Group Control Group

meantSE** | 950 CI*** | meantSE| 95% ClI. meantS.E 95% C.I. P
Age 47.4410.36 46.72-48.16  |46.1310.43| 45.27-46.98 | 46.28%0.58 | 45.64-47.93 | 0.787
Cyst diameter*
(mm) 5.53%£0.30 4.93-6.12 10.931£0.41| 10.12-11.74 0 0
Vitamin D 21.15%0.53 20.12-22.19 |17.53+0.70| 16.14-1891 | 24.87£0.73 | 23.42-26.31 | <0.0001
(1U/ml)
*Pattern n Yo n Yo n % p
ta 10 1.6 3 1.0 7 2.3
tb 246 40.1 92 29.7 154 50.8

<0.0001

tc 285 46.5 170 54.8 114 38
td 72 11.7 45 14.5 27 8.9

*Maximum diameter, **Pattern: Fatty (ta), scattered fibroglandular density (tb), heterogeneously dense (tc), and extremely dense (td)

*wkS H:Standard error, ****C.1.:Confidence interval

Table 2. Ultrasonographic and mammographic BI-RADS categories and localization of the breast mass in

women with cysts

ILocalization n %
Unilateral 99 319
IBilateral 211 68.1
USG *BI-RADS n %
1 0 0
2 171 55.2
3 139 44.8
IMammography *BI- RADS n Yo
0 5 1.6
2 159 51.3
3 146 47.1

*BI- RADS: Breast Imaging Reporting and Data System

Table 3. Vitamin D levels in women with breast cysts according to ultrasonographic and mammographic BI-

RADS classification

USG BI-RADS Mean * S.E** 95% C.L¥** p
2 20.88+1.14 18.63-23.13
3 13.39£0.53 12.36-14.44 <0.0001
IMammography Mean * S.E** 95% C.L***
*BI- RADS p
0 15.07£1.85 9.92-20.23
2 21.24%1.21 18.83-23.64
3 13.57+0.51 12.55-14.59 <0.0007 ¢

*BI- RADS: Breast Imaging Reporting and Data System, **S.E:Standard error, ***C.1.:Confidence interval, ****Post Hoc analysis (LSD)
p-value was calculated as p<<0.0001 between BI-RADS 2 and BI- RADS 3 categories. BI-RADS 0 and BI-RADS 2 p=0.252; BI-RADS 0

and BI-RADS 3 p=0.78.
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Table 4. Vitamin D levels according to breast pattern in the study and control groups

*Breast Study Group Control Group

Pattern Mean + SE** 95% C.L¥¥ b Mean + S.E 95% C.1. b

ta 65.86112.06 13.94-117.78 | <0.0001%%* | 2337+2.59 17.01-29.73 <0.0001e
tb 23.73%1.47 20.81-26.65 27.67%1.01 25.66-29.68

tc 14.95+0.7 13.56-16.33 23.92+1.17 21.59-26.24

td 11.36+0.68 9.98-12.74 13.28+1.43 10.34-16.21

*Breast Pattern: Fatty (ta), scattered fibroglandular density (tb), heterogeneously dense (tc), and extremely dense (td), **S.E:Standard error;
*##*C.1:Confidence interval, ****Post Hoc analysis (LSD) p-values were calculated as; p<0.0001 between ta and tb; p<0.0001 between ta
and tc, p<0.0001 between ta and td, p<0.0001 between tb and tc, p< 0.0001 between tb and td, and p=0.043 between tc and td.;

Post Hoc analysis (LSD) p-values were calculated as; p=0.36 between ta and tb, p=0.908 between ta and tc, p=0.051 between ta and td,
p=0.013 between tb and tc, p <0.0001 between tb and td, and p<<0.0001 between tc and td.

ng'ml

Coetrd

60

Vitamin D levels

40 4

-

20 4

Breast pattern

Figure 1. Correlation between breast patterns and
vitamin D levels.

(Spearman's rho= -0.338, p<0.0001 in control group and
Speatman's tho=-0.424, p<0.0001 in study group).

DISCUSSION

Of the 612 patients included in the study, 51% had a
fibrocystic mass in their breasts, while physical
examination and imaging methods detected no
pathological findings in 49%. While the age and
gender of patients in both groups were similar, the
Vitamin D level of the group with BI-RADS 0, BI-
RADS 2, and BI-RADS 3 was significantly lower
women with BI-RADS1. In the study group, the
Vitamin D levels of BI-RADS 3 patients were
significantly lower than those of BI-RADS 2 patients.
In addition, there was a negative correlation between
the patients' breast fibroglandular density (pattern)
and Vitamin D levels.
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Nielsen et al. reported a strong relationship between
breast cancer and fibrocystic masses of the breast in
their study involving 84 female patients?!. Sappino et
al. showed in their experimental studies on mice that
changes in stromal cells seen in malignant masses of
the breast are also observed in fibrocystic diseases,
suggesting a possible relationship between fibrocystic
diseases and breast cancers?’. Studies have reported
that vitamin D levels are low in many cancers,
especially breast cancer?’. Welsh pointed out that
vitamin D receptor is highly expressed in the
glandular tissue of the breast, and vitamin D
deficiency is common in patients with breast cancer?*.
Furthermore, Hatun et al. reported that vitamin D
reduces the possibility of breast cancer and positively
affects the prognosis of patients with breast cancer,
and suggested the use of vitamin D preparations in
the prevention and treatment of breast cancer®. In
vitro studies have reported that by activating vitamin
D receptors in mammary gland tissue, vitamin D
slows down the cell cycle, increases cell death, and
induces both apoptosis and autophagy??’. Thus, it
has been shown that the binding of vitamin D to its
receptors suppresses various genes involved in mass
formation, thereby slowing down cellular growth
responsible  for mass development®?. The
experimental studies of Bikle et al. demonstrated that
fewer tumors were formed in the vitamin D group
than in the control group, and vitamin D reduced the
formation and growth of tumor cells by activating the
tumor suppressor genes P21, P27, and P53%.
Another study reported that, besides preventing
tumor formation and growth, vitamin D contributes
to patient survival by slowing down tumor
metastasis3!. .However, a Mendelian randomization
study of approximately 15000 breast cancer and
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22000 prostate cancer patients conducted by Jiang et
al. reported that vitamin D had no effect on these
cancer types®’. Nevertheless, the most recent meta-
analysis of 474 scientific articles reported that vitamin
D deficiency is quite common among breast cancer
patients compared to the normal population, and
therefore, it can be given for preventive purposes
against breast cancer®.

Although malign masses were not evaluated in this
study, high breast pattern and fibrocystic masses were
reported to be associated with malignant
transformation previously?!. Our results define a
significantly lower levels of serum vitamin D in
women with breast masses. Additionally, a moderate
negative correlation between vitamin D levels and
breast density was detected, which might further
enhance the relation between vitamin D deficiency
and malignant transformation.

Women with high breast density have more stromal
and epithelial tissue and less adipose tissue in their
breasts. Studies have shown that women with high
breast density have a higher risk of developing breast
cancer than women with low breast density®4. It has
been suggested that women with a breast density of
75% or more may be 4 to 6 times more likely to have
breast cancer than women with little or no breast
density®>*. In addition, clinical studies argued that
high breast density might reduce the sensitivity of
MG by concealing the masses in the breast and cause
false-positive and false-negative results?’-38. Besides,
many studies have reported that high breast density
may play a role in the development of benign and
malignant masses in the breast, independent of other
factors in the etiology*40:41,

In a clinical study involving 300 women of different
ethnicities with high breast density and vitamin D
deficiency, raising the serum vitamin D levels to the
normal range by giving vitamin D supplementation
for 1 year did not have a significant effect on breast
density*?. Yet, a case-control study by Brisson et al.
involving premenopausal women reported a decrease
in breast density in the vitamin D group compared to
the placebo group®. Duma et al., on the other hand,
reported in their clinical studies that women with low
vitamin D levels had higher breast density and higher
incidence of breast masses than women with normal
vitamin D levels*. Our study also detected a high rate
vitamin D deficiency in women with high breast
density. Similar to aforementioned studies the results
of this study demonstrated that Vitamin D levels
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were consistently lower in women with breast masses
as well as in women with high breast density.

The main limitation of our study is the retrospective
design. Besides, the discrimination between
premenopausal, perimenopausal or postmenopausal
periods of women was not possible due to the
retrospective design. On the other hand, its strength
is being the first study to assess the association of
vitamin D with fibrocystic breast disease of the breast
and breast density in women.

Our study determined that women with fibrocystic
mass in their breasts had higher breast density and
lower vitamin D levels than individuals with normal
breasts. This finding suggests that checking vitamin
D levels in women and recommending vitamin D
supplementation to those with low vitamin D levels
may be beneficial in reducing breast density and mass
formation in the breast, which are the etiological
causes of breast cancer. These findings need to be
supported by multicenter and prospective studies.
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