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Purpose: To investigate the clinical significance and pathologic outcome of coarse
heterogeneous calcifications (CHCs) detected on a mammography.

Materials and Methods: A retrospective review of our institutional mammographic
database revealed 65 women with CHCs. Of these, we included 27 with pathologic
verification (n = 27; benign in 13, malignancy in 14). Mammograms were interpreted
in terms of CHC distribution (clustered, linear, segmental, regional, or diffuse), the area
of CHCs, and associated findings. We also evaluated the presence of mass, ductal
change, or change of parenchymal echogenicity on ultrasound images (n = 26). We
correlated and statistically analyzed the radiologic features with pathologic findings.
Results: The individual distributional descriptors of CHCs predicted the risk of malig-
nancy as follows: clustered (8/22); linear (1/2); regional (0/1); segmental (5/5). The
segmental distribution predicted malignancy (p < 0.05). The CHC area in malignant le-
sions was larger than that of benign lesions (p < 0.05). Mammography revealed an as-
sociated mass in 2 out of 13 benign and 5 out of 14 malignancies. However, an in-
creased risk of malignancy was not shown by the presence of an associated mass and
its larger size. Ultrasound findings were not significant for predicting malignancy.
Conclusion: CHCs were verified as malignancy in 52% of cases, especially when
characterized by segmental distribution and larger CHC areas on mammography.
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INTRODUCTION

Mammography is widely used as a screening and diagnostic
tool for detection and characterization of breast lesions. Ameri-
can College of Radiology (ACR) recommends the breast imag-
ing reporting and data system (BI-RADS) for adequate cate-
gorization and management of findings on mammography.
The BI-RADS lexicon contains guidelines for characterizing
microcalcifications based on their morphology and distribu-
tion on mammography (1).

In 2003, the BI-RADS 4th edition was published and a pre-
vious pleomorphic descriptor was divided in two-coarse het-

erogeneous and fine pleomorphic. The coarse heterogeneous
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descriptor is defined as “irregular, conspicuous calcifications,
generally larger than 0.5 mm” and they are included in the in-
termediate concern category with amorphous microcalcifica-
tions. By contrast, the fine pleomorphic descriptor describes
microcalcifications that “vary in sizes and shapes, usually less
than 0.5 mm in diameter” and are considered to have a higher
probability of malignancy (2).

Burnside et al. (3) studied the risk of malignancy of the mi-
crocalcification morphological descriptors. The results in in-
creasing risk order were benign, coarse heterogeneous, amor-
phous, fine pleomorphic, and fine linear. However, according to
the study by Chan et al. (4), coarse heterogeneous calcifications
had a higher risk of malignancy than amorphous calcifications.
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Although microcalcification distribution descriptors are not
divided into specific risk categories in the BI-RADS (2), the
distribution of calcifications has been reported to be associat-
ed with the risk of malignancy, with increasing levels of risk
proceeding from diffuse or scattered, regional, clustered lin-
ear to segmental distribution (5).

Despite previous studies on microcalcification morphology with
or without distribution descriptors, the data focusing on coarse
heterogeneous calcifications (CHCs) are sparse. To date, there have
been no published reports dedicated to this subject, to our knowl-
edge. The purpose of this study was to investigate the clinical sig-
nificance and pathologic outcomes associated with coarse hetero-

geneous microcalcifications detected on mammography:

MATERIALS AND METHODS

A retrospective review of our institutional database was
performed to identify all mammographic examinations with
CHC:s noted in the radiologic report. A total of 76 screening
or diagnostic mammograms showing CHCs were identified
during this period.

Two experienced breast radiologists (10 years and 13 years),
both of whom were blinded to the pathologic results, reviewed
the shape of the microcalcifications by consensus. Of the 76
cases, 11 cases were excluded because they showed dystrophic
or mixed pleomorphic morphology rather than CHCs. A to-

tal of 65 mammograms were finally included in this study.

Patient Selection

Inclusion criteria for this study consisted of all CHCs detected
on mammography that subsequently underwent pathologic con-
firmation by image guided core needle biopsy or excisional biopsy.
From a total of 65 patients, we included 27 with pathologic verifi-
cation in this study. Pathologic diagnoses were obtained by imag-
ing-guided biopsy (n = 19) or excisional biopsy (n = 8). Among
them, mammograms were available from all 27 women and a
breast ultrasonography was performed in 26 cases. A detailed pa-
thology of each lesion was extracted from the clinical data base.

In this study, malignancy was defined as the pathologic diagno-
sis of invasive carcinoma, ductal carcinoma in situ, or metastasis.
High risk lesions, including atypical ductal hyperplasia, atypical

lobular hyperplasia, and lobular carcinoma in situ, were consid-
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ered benign for the statistical analysis. All patients with these high
risk lesions were followed up with an excisional biopsy and their
surgical results were used as a reference standard.

For patients with microcalcifications identified as benign on
biopsy, a follow up by subsequent mammography was per-
formed at least 12 months after the biopsy to ascertain wheth-

er a patient had carcinoma.

Imaging and Evaluation

Digital mammographic examinations were performed with ei-
ther a Lorad/Hologic Selenia Full Field Digital Mammography
System (Lorad/Hologic, Danbury, CT, USA) or a Senographe
200D (General Electric Medical Systems, Milwaukee, W1, USA)
full field digital mammography unit. Two experienced breast ra-
diologists (10 years and 13 years), both of whom were blinded to
the pathologic results, interpreted the digital mammograms of
these patients for distribution (clustered, linear, segmental, re-
gional, and diffuse), size of the CHCs (recorded as the longest di-
ameter of the CHC lesion areas), presence of the associated mass,
and mass size by consensus. BI-RADS final assessment categori-
zation of each lesion was performed by the review of two radiol-
ogists by consensus. We also reviewed the ultrasound findings
performed consecutively (within 1 month from mammography)
at the corresponding area of CHCs on mammography and ana-
lyzed for the following criteria: presence of mass, ductal change
at or adjacent to the lesion, and change in parenchymal echo-
genicity. According to the BI-RADS (2), ‘ductal change’ was de-

fined as an abnormal caliber and/or arborization.

Statistical Analysis

We used the statistical program SPSS (version 12.0; SPSS Inc.,
Chicago, IL, USA) to conduct the statistical analyses. Tests for sta-
tistical significance were performed using Fisher’s exact test (cate-
gorical values) or the Mann-Whitney test (continuous variables).
The population proportion test was later used to assess the CHC
distribution descriptor. Statistical significance was defined as a
two-tailed p-value of < 0.05. The statistical analysis of the data was

supervised by a biostatistician from our institution.

RESULTS

The age of the 27 patients ranged from 28 to 72 years (mean,
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47.0 years). Lesions included in this study were identified on
mammographies conducted for clinical indications as follows:
screening in 7, palpable mass in 4, nipple discharge in 1, change
in annual imaging follow up in 5, and an abnormal finding on
the outside mammography in 10 patients.

Opverall results are shown in Table 1, and this includes the 27
cases with pathologic results. The 14 (52%, 14/37) “pathologi-
cally proven” malignancies consisted of 5 (36%) invasive ductal
carcinomas, 8 (57%) ductal carcinomas in situ (DCIS) and 1
metastatic carcinoma (adenocarcinoma from the stomach). Of
the 13 (48%, 13/27) pathologically proven benign lesions, there
were 7 (54%) with fibrocystic change, 3 (23%) with atypical
ductal hyperplasia, 1 with papilloma, 1 with fibroadenoma and
1 with focal fibrosis.

Mammographic Characteristics
The mammographic features of benign and malignant CHCs

from our study population are summarized in Table 1.

Distribution and Size of CHCs

From our results, CHCs were associated with malignancy
in 52% of cases. Eight (42%) of 19 clustered, (50%) of 2 linear,
and 5 (100%) of 5 segmental CHCs represented malignancy.
Of the 13 benign lesions, clustered distribution was most fre-
quent (11, 84%). On a side note, 1 linear (8%) and 1 regional dis-
tribution (8%) were also observed in the benign cases. The

population proportion method was used to assess the differ-
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ences among the CHC distribution descriptors with respect
to the risk of malignancy. The segmental distribution was sig-
nificantly predictive of malignancy (p = 0.048) in this study.
The longest diameter of the CHC area was also measured on
mammography. The mean diameter was 1.8 cm (range: 0.3-7.2
cm) in benign and 3.7 cm (range: 0.6-8.7 cm) in malignant le-
sions. The Mann-Whitney test showed a statistically signifi-
cant difference in size of CHC area between benign and ma-

lignant lesions (p = 0.022, range: 3.4-87.0).

Associated Mass, Mean Size, Margin, Shape

Of the 13 benign lesions, only 2 (15%) were accompanied by
a mass on mammography with a mean diameter of 0.75 cm
(range 0.5-1.0 cm) (Fig. 1). Among 14 malignant lesions, there
were 5 (36%) with a mass on mammography with a mean di-

ameter of 2.7 cm (range 1.5-5.1 cm). Comparison of these mass-

Table 1. Mammographic Findings in 27 Cases with Coarse Heteroge-
neous Calcifications

Mammographic Findings Benign Malignant
(n=27) (n=13) n=14)
Presence of an associated mass 2 (15%) 5 (36%)
Mean mass size 0.75¢cm 30cm
Distribution of calcifications
Clustered 11 (849%) 8 (57%)
Linear 1 (8%) 1 (7%)
Regional 1 (8%) 0 (0%)
Segmental 0 (0%) 5 (36%)
Diffuse 0 (0%) 0 (0%)

Fig. 1. A 50-year-old woman with pathologically proven fibrocystic change.

A. Mammogram shows an approximately 1 cm sized relatively oval-shaped isodense mass with clustered coarse heterogeneous calcifications
(arrows) in the upper central portion of the left breast.
B. On breast sonography, this lesion is about 1.2 cm in size with an indistinctly margined hypoechoic mass (arrow).
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es showed substantial differences between shape and margins,
in terms of benign versus malignant. An irregular shape and/
or obscured, spiculated margins were more characteristic of a
malignant lesion.

According to the assessment with Fisher’s exact test, the pres-
ence of a mass did not predict malignancy (p = 0.385). Also, results
of the Mann-Whitney test suggested that larger mass size does not

Table 2. Breast Ultrasonographic Findings of 26 Cases with Coarse
Heterogeneous Calcifications

Ultrasonographic Findings Benign Malignant
(n =26) (n=13) (n=13)
Presence of an associated mass 5 (38%) 6 (46%)
Ductal change 1 (8%) 2 (15%)
Hypoechoic parenchymal change 1 (8%) 3 (23%)

A

indicate a significantly increased risk of malignancy (p = 0.095).

Ultrasonographic Characteristics

Table 2 lists results from 26 patients in which consecutive
ultrasonographic evaluations were available. Of the 13 benign
lesions seen on ultrasonography, 5 (38%) presented with associ-
ated mass, 1 with focal ductal ectasia accompanied by micro-
calcifications (which was proven to be fibrosis on biopsy) and
1 with parenchymal echo change.

Among 14 patients with malignant pathology, breast ultra-
sonography was performed in 13 of them. Further, 6 (46%) were
accompanied by a mass (Fig. 2) and 2 revealed ductectasia

with periductal infiltration (15%). Parenchymal distortion or ill

defined hypoechoic areas were noted in 2 cases (23%), which

Fig. 2. A 41-year-old woman with pathologically proven ductal carcinoma in situ.
A. On mammogram, linear and clustered coarse heterogeneous microcalcifications (arrows) are seen in the right mid inner portion.
B. On breast ultrasonography, an indistinct oval-shaped hypoechoic mass with associated calcifications (arrows) is seen in the right breast.

Fig. 3. A 47-year-old woman with pathologically proven microinvasive ductal carcinoma in situ.
A. On magnification mammogram, coarse heterogeneous microcalcifications (arrows) are found to be clustered in right upper inner quadrant.
B. On breast sonography, a 1.1 x 0.8 cm-sized hypoechoic mass (arrows) is seen at a corresponding location.
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were confirmed as DCIS (Fig. 3). However, the Fisher’s exact
test showed that differences in ultrasonographic findings were

not statistically significant in predicting malignancy.

DISCUSSION

Microcalcifications are a very important finding in asymp-
tomatic patients with early breast cancer. Approximately 30%
to 50% of nonpalpable breast cancers present only as micro-
calcifications (6, 7). According to Elmore et al. (8), a mam-
mography is able to detect approximately 90% of cancers in
asymptomatic women up to 2 years before the cancers became
symptomatic. It is well known that mammography is the most
useful modality for detecting microcalcifications within the
breast and it has been increasingly used worldwide for breast
cancer screening. Because microcalcifications can also be ob-
served in benign diseases of the breast such as fibrocystic dis-
ease, and a correlation is less specific in the detection of breast
cancer (6).

To standardize the assessment and reporting of breast le-
sions identified on mammograms, ACR has developed the
BI-RADS. The lexicon provides recommendations for action
to be taken, facilitates research, and quality assessment by fol-
low-up study of the final assessment categories (1, 9).

Because the coarse heterogeneous descriptor was only in-
troduced in 2003, relatively few studies have been performed
analyzing its predictive power. Burnside et al. (3) reported a
positive predictive value of CHCs as 7% and Bent et al. (10) re-
ported that 20%. Bent et al. (10) proposed that CHC in a clus-
tered, linear, ductal, or segmental distribution should be classi-
fied as intermediate suspicion of malignancy (positive predictive
value 36%). However, there has been no study dedicated to
CHCs as far as we know. Compared with these previous re-
sults, the risk of malignancy in our study is relatively high 52%
among the 27 pathologically proven lesions (14/27). In our
results, 57% of the cases were DCIS, whereas the other 36%
represented invasive carcinoma. The frequency of DCIS is
similar to previously reported findings.

Although microcalcification distribution descriptors are not
divided into specific risk categories in the BI-RADS (2), it has
been suggested that the use of combined descriptions (mor-
phology and distribution) may improve the predictability of
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mammography (3). Also, it is known that progression or sta-
bility of microcalcifications in the number or morphology on
follow up is important.

Tanaka et al. (11) suggested that benign calcifications with-
in a breast mass are not diagnostic of a benign process if the
imaging characteristics of the mass are suspicious. In our study,
we examined the clinical data with respect to the likelihood of
malignancy in biopsies from CHCs on breast mammograms.
We found a relatively high percentage (52%) of malignancy in
such lesions. We evaluated whether the distribution of micro-
calcification, the presence of accompanying mass and its size
on mammography help predicting the risk of malignancy and
the histopathological results correlated with the mammo-
graphic findings in all cases.

Taken broadly, our result fits with the suggestion by Bent et
al. (10) that CHCs in a clustered, linear, ductal or segmental
distribution should be classified as BI-RADS 4b. However,
our results further emphasize that special attention is needed
when interpreting CHCs with a segmental distribution which
in our study which showed a significant relationship to malig-
nant rather than benign lesions (p < 0.05). The size of the CHC
area correlated with the possibility of malignancy in our study.
The area of malignant CHCs had a significantly larger diame-
ter than that of benign lesions (p < 0.05). On mammography;,
masses were accompanied with both benign and malignant
types of CHCs, while the presence of mass and its size were
not a statistically significant predictor of malignancy. Howev-
er, further evaluation with a larger patient population is need-
ed to confirm its clinical value, considering the intermediate
significance (p-value of 0.385 and 0.095).

There are some limitations to our study; first, is its retro-
spective nature. Second, from a practical point of view, pure
CHC morphology was not common and many cases showed
a mixed pattern of morphology. Because we selected cases with
predominantly CHCs, a relatively small sized study group was
available. Cases without pathological confirmation were ex-
cluded in our study and only 27 patients with radiologic-patho-
logic correlation were included. The overall malignancy rate is
relatively high (52%) in this study, largely because of the above
mentioned reasons. Third, we did not account for inter-ob-
server variability in our study design, even though the radio-

logic findings were reviewed by only two experienced breast
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radiologists. It is well known that there are considerable in-
consistencies in agreement between observers in the classifi-
cation of microcalcification descriptors in BI-RADS usage
(12). It would be valuable to further evaluate such informa-
tion in a prospective way with a larger number of patients and
with a correction for inter-observer variability.

In conclusion, the probability of malignancy was 52% in
CHC lesions from our study. Results of our work demonstrate
that the segmental distribution of CHCs and larger size of
CHC area on mammography can help further stratify the risk
of malignancy with statistical significance (p < 0.05). Even
though there is considerable overlap between the mammograph-
ic features of benign and malignant lesions, considering the
distribution of the CHCs, their size and accompanying find-

ings can contribute to decision-making in practice.
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