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ABSTRACT

Accumulation of calcium or calcium salts in breast parenchyma; where it does not belong naturally leads to an
abnormality known as Breast Calcification. When such calcifications occur due mineral deposits in individuals with
normal calcium levels, these are called as dystrophic calcifications. As against this, metastatic calcification is the term
used when calcification occurs in otherwise normal tissue with elevated calcium levels.

Although calcifications in breasts are reported with breast cancers; they can also be seen in benign conditions. They
cannot be directly seen by the naked eye. Although sonomammography can demonstrate them many times; often the
microcalcifications can go un-noticed. X-ray mammography is the best diagnostic tool to show them reliably; on which
they appear as white specks or dots. This article puts forth a Pathologist’s purview of breast calcifications.

OZET

Meme parenkimasinda biriken kalsiyum ya da kalsiyum tuzlari dogal olmadigi gibi Meme Kalsifikasyonu olarak bilinen
anormallije yolacar. Boyle kalsifikasyonlar normal kalsiyum dizeyleriyle mineral depolarinda ortaya ¢iktigi zaman
bunlara distrofik kalsifikasyon adi verilir. Bundan farkli olarak normal dokularda kalsiyum dulzeyinin artmasiy iginse
Metastatik Kalsifikasyon terimi kullanilir.

Meme Kalsifikasyonlari meme kanseriyle birlikte bildirilmelerine ragmen iyi huylu olarakda gorilebilir. Bunlar giplak gézle
farkedilemeyebilir. Sonomamografiyle bir ok kez goriilmelerine ragmen, mikrokalsifikasyonlar farkedilmez. Bu durumlar
icin en iyi tan1 X-RAY Mamografidir ki burada beyaz leke ya da nokta seklinde gorilirler. Bu makalede bir Patologun

Meme Kalsifikasyonuyla ilgili gérlistine yer verilmistir.

INTRODUCTION

No calcifications are present in normal human
breast. But when calcium or calcium salts get
deposits inside the mammary tissue, the term
Breast calcifications is employed.

calcifications have been reported that may signify
the presence of cancer***,

These calcifications are not visible to naked
eye. X- ray mammograms enable us to see them
by the images of the soft tissues of breast at high
resolution; on which they appear as tiny white
speckss. Sonomammography may miss the micro
calcifications. A pathologist can see calcific
deposits under a microscope only when
representative breast tissue is biopsied.

T he onset of breast calcifications is in the form
of microscopic calcium deposits, which represent
changes of ageing due to wear and tear in the
breast as a woman gets older. Different patterns of
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Depending upon their appearance on x-ray
mammography, these calcifications are divided into
two types:
1) Macrocalcifications®® are bigger bits of calcium,
occuring in chunks or groups and are not usually
seen in breast cancer. Figure 1 shows
macrocalcifications in a benign breast lesion like
fiboroadenoma on X-ray mammography. Figure 2
shows this lesion on the sono-mammography as a
multi lobulated hyperechoic lesion with posterior
acoustic shadowing. Masses diagnosed as
probably benign on ultrasound also need periodic
follow up and tissue diagnosis for confirmation™".
2) Microcalcifications® are very tiny bits of calcium,
and may be seen in clusters or in patterns like
circles or lines and are associated with extra cell
activity in breast tissue. Usually the extra cell
growth is not cancerous, but sometimes tight
clusters of microcalcifications can indicate early
breast cancer. Figure 3 shows microcalcifications
in a malignant breast cancer proved on biopsy as
intraductal carcinoma of breast (DCIS).

Calcification in breast lesions: A radio-
pathological correlation

A pathologist's perspective on breast
calcification’**® throws some light on the

occurrence and different appearances of breast
calcifications. It is believed that the morphology
and distribution of the calcification are related to
the histology of the lesions.
Vascular Calcifications

These occur due to calcification of the media
of small arteries common, particularly in older
patients. These are usually recognized as vascular
from the X-ray mammographic appearances of
tubular radio-opacities having tram-track like
appearance. This calcification is also seen on
pathology sections as in Figure 4. A study™ has
shown regression of vascular calcification in a
patient treated with cinacalcet.

On mammography, multiple linear radio-
opacities indicative of vascular calcifications in a
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patient of chronic renal failure secondary to tubule-
interstitial disease that developed secondary
hyperparathyroidism; were found to regress after
adding cinacalcet to her treatment with vitamin D
derivatives and phosphate-binding agents, which
resulted in a good control of mineral metabolism.
Follow up mammography also showed regression
of the vascular calcification. Hence it is believed
that cinacalcet may have potential for regression of
vascular calcification in patients with secondary
hyperparathyroidism™*.

Duct ectasia

Calcification in breast can also be seen in
ecstatic ducts. These are coarse and luminal are
shown in Figure 5.

Calcification in old fat necrosis

Coarse stromal calcifications in an area old fat
necrosis are shown in Figure 6.

Old fibroadenomas

Old sclerosed fibroadenomas show coarse
calcifications. They form a common cause of
calcifications in the setting of screening
mammography. Radiologically if the underlying
rounded mass lesion is not obvious one may be
confused. These calcifications are usually coarse
and stromal. It is uncommon in the more cellular
fibroadenomas seen in younger patients.
Malignant Microcalcifications

Calcification in DCIS may occur with any
grade. Finer calcifications are associated with low
grade DCIS. Coarse Iluminal calcifications
associated with comedo DCIS. Periductal stromal
calcification may be seen alone or in groups as
well.

As a result of the widespread utilization of
screening mammography a shift has been seen in
the stage of breast cancer diagnosis in the United
States of America’®. Out of the newly diagnosed
breast cancer cases of ductal carcinoma in-situ;
the diagnosis is made, in at least 90% of patients,
with mammography. Barely 10% have a palpable
mass. Often magnification of mammographic
imaging depicts calcifications in a better form.
Round and uniform shapes are more likely to be
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benign, while linear and
morphologies are associated
Carcinoma in situ (DCIS).

DCIS is now diagnosed more as more women
opt for screening mammography'®'’. There are
specific mammographic findings most associated
with shapes (amorphous, fine and coarse
pleomorphic, and fine linear) and distributions
(linear and segmental) of the calcifications that
permit a reasonable sensitivity for detection of
DCIS without an unreasonable decrease in
specificity. It must however be remembered that
some DCIS may never progress to invasive
disease, at this time, we cannot make that
separation.

Thus DCIS represents a challenge
mammographic screening due to its unknown
progression into invasive cancer. In a study from
Norway'’; although DCIS presented overlapping
groups of morphology, fine pleomorphic and fine
linear branching calcifications with grouped and
segmental distributions were associated with high
grade DCIS. Seeking for further knowledge that
allows separation of non-high grade from high
grade DCIS has to continue to improve the quality
of mammographic screening.

Hence mere clustering of calcification alone
may not be an accurate predictor for malignancy,
but when there are associated features like
pleomorphism, branching, architectural distortion,
and associated mass or density, the predictive
value for malignant increases. Hence, adequate

heterogeneous
with  Ductal

in

sampling of calcification in the biopsy is crucial in
the management of patients. Needle core biopsy
or mammotome biopsy achieves satisfactory
calcification retrieval. To minimize the potential of a
false negative investigation in a benign biopsy that
fails to identify the calcifications visible in the
mammography, further evaluation or cutting of the
histologic block is recommended.

It can therefore be concluded that now-a-days
breast biopsies are commonly performed for
abnormal calcifications seen on mammography. In
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a study to determine the composition of
calcifications™ it was concluded that calcium
phosphate was typically medium to high density,
whereas calcium oxalate was characterized as
amorphous, low to medium density. Other low-
density calcifications were almost always benign,
unless pleomorphic in shape. Calcium phosphate
which is the predominant form of calcium seen in
breast tissue is frequently associated with
malignancy; whereas calcium oxalate has been
exclusively associated with benign lesions. Hence
it is proposed that if mammography could
distinguish calcium phosphate from calcium
oxalate, biopsy could be avoided in some patients.

As establishing correlation between histologic
and imaging findings is required for accurate
diagnosis; there is now an appreciable shift from
surgical to image-guided core needle biopsies
(CNBs). Currently, there are no standardized
multidisciplinary protocols for evaluating such
lesions. In recent attempts'’® to correlated
histologic and radiologic findings
mammographically detectable calcified lesions in
CNBs using specially designed Path/Rad Tissue
Trays (patent pending, University of Kansas) ;
images of CNBs with calcifications are marked by
the radiologists and sent to the pathologist along
with the biopsies. This group has advocated a
systematic approach to standardize reporting of
calcifications. It is believed that the use of
Path/Rad Tissue Trays would create a better level
of concordance between pathologists and
radiologists. Thereby it would improve diagnostic
reliability, encourage communication between
pathologists and radiologists, and minimized false
diagnoses and/or delays in cancer diagnosis.

In a study from Japan®, mammographic
findings were evaluated with an emphasis on mass
shape, margin, density, calcification, and the
presence of architectural distortion; these findings
were correlated with histopathological
as intrinsic  subtype,
histological grade, lymphovascular invasion, and

in

characteristics  such
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the Ki-67 labeling index. There was significant
differences between between tumors with a

punctate and amorphous or pleomorphic
calcification shape (P = 0.030 and 0.038).
Significant differences were noted in the

mammographic features of different primary breast
cancer subtypes.

It has now been proved that ryanodine
receptor 3 gene (RYRS3), which encodes a large
protein that forms a calcium channel, is important
for the growth, morphology, and migration of
breast cancer cells®. A putative binding site for
microRNA-367 (miR-367) exists in the 3'UTR of
RYRS3, and a genetic variant, rs1044129 A—G, is
present in this binding region. Also, miR-367
regulates the expression of a reporter gene driven
by the RYR3 3'UTR and the regulation is affected
by the RYR3 genotype. A thermodynamic model
based on base pairing and the secondary structure
of the RYR3 mRNA and miR-367 miRNA showed
that miR-367 had a higher binding affinity for the A
genotype than for the G genotype. The rs1044129
SNP was genotyped in 1,532 breast cancer cases
and 1,600 healthy Chinese women. The results
showed that compared with the AA genotype, G
was a risk genotype for breast cancer development
and was also associated with breast cancer
calcification and poor survival. Thus, rs1044129 is
a unique SNP that resides in a miRNA-gene
regulatory loop that affects breast cancer risk,
calcification, and survival.
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Thus calcifications in breast are very
important for diagnosing breast lesions. Therefore,
recently high-resolution computed tomography of
single breast cancer microcalcifications has been
attempted in vivo?’. As microcalcification is a
hallmark of breast cancer and a key diagnostic
feature for mammography a robust animal model
of breast cancer microcalcification was described.
It was hypothesized that high-resolution computed
tomography (CT) could potentially detect the
genesis of a single microcalcification in vivo and
quantify its growth over time. By optimizing
acquisition and reconstruction parameters, they
were able to image a single 300 ym x 100 pym
hydroxyapatite crystal. In a rat model of breast
cancer, the genesis of a single microcalcification in
vivo was detected and its growth was followed
longitudinally over weeks. Thus, this study
provides an in vivo "gold standard" for the
development of calcification-specific contrast
agents and a model system for studying the
mechanism of breast cancer microcalcification.

Thus, as shown in this pathologist’s purview,
mammographic features of calcifications are
associated with clinico-pathological characteristics
in invasive breast cancer’®. Hence these can be
used as the pathological and mammographic
prognostic factors for screen detected cancers as
has been shown in a multi-centric randomized,
controlled trial®*.

Figure 1. Macrocalcifications in a benignbreast lesion like fibroadenomaare seen as popcorn calcifications on x-ray

mammaogram.
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Figure 2. Sono-mammography shows this calcified benign mass as a multi lobulated hyperechoic lesion with posterior
acoustic shadowing.

Figure 3. X-ray mammogram shows microcalcifications in a malignant breast cancer proved on biopsy as intraductal
carcinoma of breast. These were not visualized on ultrasound.)
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Figure 5. X-ray Mammography and H&E stained slide shows coarse macrocaIC|f|cat|ons of ecstatic ducts)

418



Cilt/Volume 39 Yil/Year 2014 Breast Calcifications

ey »

Figure 6. X-ray Mammography and H&E stained slide shows macrocalcifications with lucent centers in patient having
fat necrosis in breast.

Figure 7. X-ray Mammography and H&E stained slide shows coarse macrocalcifications.
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