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Real-time US elastography
in the differentiation of suspicious
microcalcifications on mammography

Abstract The purpose of this study
was to retrospectively evaluate the use
of US elastography in the differentia-
tion of mammographically detected
suspicious microcalcifications, using
histology as the reference standard.
Between May 2006 and April 2007,
real-time US elasticity images were
obtained in 77 patients (age range, 24–
67 years; mean, 46 years) with 77
mammographically detected areas of
microcalcifications (42 benign and 35
malignant lesions) prior to needle
biopsy. Two experienced radiologists
reviewed cine clips of elasticity and B-
mode images and assigned an elastic-
ity score of 1 to 3 in consensus, based
on the degree of strain in the hypo-
echoic lesion without information of
mammography and histology. For the
elasticity score, the mean ± standard
deviation was 1.5±0.7 for benign and
2.7±0.7 for malignant lesions (P<

0.001). When a cutoff point between
elasticity scores of 1 and 2 was used,
US elastography showed 97% (34/35)
sensitivity, 62% (26/42) specificity,
68% (34/50) PPV, and 96% (26/27)
NPV with an Az value of 0.852
(0.753–0.923, 95% confidence inter-
val) in the differentiation of benign
and malignant microcalcifications.
Our results suggest that US elasto-
graphy has the potential to differenti-
ate benign and malignant lesions
associated with microcalcifications
detected at screening mammography.
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Introduction

Mammography has been accepted as the only modality for
the detection and characterization of microcalcifications
which are often the only sign of early breast cancer [1].
However, as the specificity of mammography for the
differentiation of benign and malignant microcalcifications
remains low, ranging from 10–60% [2], approximately 67–
78% of percutaneous or surgical biopsies have ultimately
proven the microcalcifications to be benign [3–6]. The role
of ultrasound (US) for the evaluation of microcalcifications
detected at mammography remains controversial, although
several studies have shown that microcalcifications can be
identified by US in 23–93% of cases and can be sampled by
US guidance with a 78–100% success rate [7–9]. The most

common US features of lesions corresponding to both
benign and malignant mammographic microcalcifications
are ill-defined or microlobulated hypoechoic masses or
ductal irregularities [8, 9].

US elastography was developed to depict the relative
stiffness of tissue. US echo signals are obtained from a
tissue before and after compression, and the amount of
displacement relative to the surroundings is converted to an
image display [10]. It was reported in a basic study of
breast tissue stiffness that fat, normal glandular tissue,
fibrous tissue, ductal carcinoma in situ (DCIS), and
infiltrating ductal carcinoma (IDC) of the breast had
different elastic moduli according to the strain level [11].
Several clinical studies have reported that US elastography
had the potential to differentiate between benign and
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malignant breast lesions [12–19] and showed similar or
inferior diagnostic performance compared with conven-
tional US with a sensitivity of 78.0–86.5% and specificity
of 80.9–98.5% [14, 17, 19]. In theory, US elastographic
evaluation can be applied for lesions associated with
microcalcifications if the lesions are visible at US.
However, the literature contains no reports regarding the
use of US elastography in the evaluation of microcalcifica-
tions on mammography.

The purpose of this study was to retrospectively evaluate
the use of US elastography for the differentiation of
mammographically detected suspicious microcalcifica-
tions, using histology as the reference standard.

Materials and methods

Patients and lesions

Between May 2006 and April 2007, elastographic evalua-
tion of nonpalpable breast lesions was performed for the
patients undergoing US-guided percutaneous breast biop-
sy. Informed consent was obtained from each patient prior
to biopsy. The institutional review board approved our
study and waived informed consent to perform this
retrospective analysis of the cine clips obtained during
the prior study.

Eighty-five consecutive women who had been sched-
uled to undergo US-guided vacuum-assisted biopsy based
on suspicious microcalcifications detected at screening
mammography were examined using real-time US elasto-
graphy. Lesions associated with microcalcifications were
visualized in previous US images as hypoechoic lesions in
all patients and US-guided 11-gauge vacuum-assisted
biopsy was performed. Eight women were later excluded
due to the absence of calcifications on specimen radio-
graphs (n=2), absence of follow-up at least 1 year in
women with benign lesions (n=5), or no subsequent
surgical excision in women with atypical ductal hyperpla-
sia upon needle biopsy (n=1). Finally, 77 breast lesions of
microcalcifications in 77 women (age range, 24–67 years;
mean age, 46 years) were included in this study. A 24-year-
old woman underwent screening mammography because
her mother and sister were diagnosed with premenopausal
breast cancer.

Mammography was performed using a dedicated digital
mammography unit (Senographe 2000D FFDM; GE
Medical Systems, Milwaukee, WI). Standard mediolateral
oblique, craniocaudal mammograms, and additional true
lateral, spot compression magnification images of areas
containing microcalcifications were obtained from all
patients. Mammographic features were retrospectively
assessed by a radiologist with 6 years of experience in the
interpretation of mammography without information of
the histology or elastographic findings. According to the
American College of Radiology (ACR) breast imaging

reporting and data system (BI-RADS) [20], three (4%)
women had homogeneously fatty breasts (BI-RADS 1
density), 13 (17%) women had scattered fibroglandular
tissue (BI-RADS 2 density), 46 (60%) women had
heterogeneously dense breasts (BI-RADS 3 density),
and 15 (20%) women had extremely dense breasts (BI-
RADS 4 density). The mean lesion size of a micro-
calcification cluster, defined as the greatest diameter on
either mediolateral oblique or craniocaudal mammogra-
phic image, was 18 mm (range, 4–53 mm). The lesion size
was 4–10 mm for 28 lesions, 11–20 mm for 23 lesions,
21–30 mm for 14 lesions, and 31–53 mm for 12 lesions.
The morphologies and distributions of calcifications were
classified as punctate in 19 lesions, amorphous in 23
lesions, coarse heterogeneous in 9 lesions, pleomorphic in
9 lesions, linear in 5 lesions, and fine-linear branching in
12 lesions; and as clustered in 61 lesions, segmental in 9
lesions, and regional in 7 lesions, respectively. The final
assessment of the 77 breast microcalcifications prior to
biopsy was category 4a (low suspicion) for 48 (62%)
lesions, category 4b (intermediate suspicion) for 24 (31%)
lesions, category 4c (moderate suspicion) for 3 (4%) lesions,
and category 5 (highly suggestive of malignancy) for 2 (3%)
lesions.

Characterization of all lesions seen at US elastography
was confirmed by either US-guided vacuum-assisted
biopsy alone (n=37) or subsequent surgical excisions
(n=40) which were performed for all lesions with malig-
nant findings, three lesions with atypical ductal hyperpla-
sia, and four lesions with benign findings at needle biopsy
histology due to the request of a clinician or a patient.
Three atypical ductal hyperplasia lesions at needle biopsy
were proven to be low grade DCIS in two lesions and
benign ductal epithelial hyperplasia in one lesion on
subsequent surgical excision, respectively. In the end, of
the 77 lesions, 42 (55%) were benign and 35 (45%) were
malignant. Benign lesions were then divided into prolifer-
ative and nonproliferative lesions. Proliferative lesions
(n=15) included six epithelial hyperplasias, five scleros-
ing adenoses, and four fibroadenomas. Nonproliferative
lesions (n=27) included 25 fibrocystic changes and two
duct ectasias. Malignant lesions included 25 DCIS and 10
IDC with DCIS. Of the ten IDC with DCIS, the initial
biopsy histology was DCIS alone in seven cases which
were later demonstrated to have IDC components based on
surgical histology. Of the 25 DCIS, six lesions were low
grade and 19 lesions were high grade. The histological
diameters of the lesions, which had been measured at
surgical histology without inclusion of the tissue excised
by vacuum-assisted biopsy, were 1–70 mm (mean,
23.3 mm) for DCIS and 7–48 mm (mean, 25.7 mm) for
IDC with DCIS. The histological diameters of the IDC
components alone were 1–10 mm (mean, 6.4 mm). All of
the patients with benign lesions underwent follow-up for at
least 12 months (mean, 15.9 months; range, 12–23 months)
and lesion stability was confirmed.
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US data acquisition

A radiologist with 6 years’ experience in the interpretation
of mammography and breast US obtained US strain images
for microcalcifications by using an EUB-8500 scanner
(Hitachi Medical, Tokyo, Japan) with a 14–6 MHz linear
transducer. US lesions associated with microcalcifications
that corresponded to mammographic lesions were first
searched with B-mode imaging. The lesion size, shape,
depth, and subcutaneous fat arrangement around calcifica-
tions seen on mammography were carefully correlated with
the findings seen on US. Subsequently, US elastography
was performed for the most prominent hypoechoic lesion
around the hyperechoic foci. A region of interest (ROI) box
was set to include the area from the subcutaneous fat layer
to the superficial portion of the pectoralis muscle layer and
to focus on the target lesion. The target lesion was
vertically compressed by the transducer with light pressure.
The elasticity image was displayed by 256 color mapping
for each pixel according to the degree of strain within the
ROI, using a scale from red (greatest strain; softest
component), green (average strain; intermediate compo-
nent) to blue (no strain; hardest component). The pressure
and speed of compression were adjusted to depict the
subcutaneous fat layer as mixed red and green and the
muscle layer as blue. Real-time monitoring of images and
feedback on manual compression were performed to avoid
interruption of color encoding during data acquisition
using a split screen display showing both B-mode and
strain images. The data acquisition procedure took
approximately 2–3 min per case. Real-time imaging files
were saved as cine clips of at least 10 s (270 frames) per
case in the avi format on a hard drive for later review.

US-guided vacuum-assisted biopsy

Immediately after elastographic data acquisition, a histo-
logical diagnosis was obtained for all women through US-
guided 11-gauge vacuum-assisted biopsy (Mammotome;
Ethicon Endo-surgery, Cincinnati, OH). All biopsy speci-
mens underwent specimen radiography (at 22 kVp, 8 mAs,
×1.8 magnification) using a digital mammography unit
(Senographe 2000D FFDM; GE Medical Systems, Mil-
waukee, WI) to confirm calcification retrieval. After the
biopsy, a localizing clip (MicroMark II; Ethicon Endo-
surgery, Cincinnati, OH) was deployed and post-biopsy
mammography was performed to confirm accurate acqui-
sition of elastographic images and sampling of biopsy
specimens for the target lesion.

Image evaluation

Two dedicated breast radiologists who had not performed
the US examinations analyzed the randomly ordered cine

clips including B-mode and strain images by the split
screen method. The radiologists classified the elasticity
score in consensus without information of the histological
or mammographic findings. B-mode US findings were
evaluated with masking of the elastographic images. The
examining radiologists had 5 and 11 years of experience in
the interpretation of mammography and performing US
examinations. The elasticity score was classified from 1 to
3, based on the degree of strain in the hypoechoic lesion.

Table 1 Patient age, mammographic findings, US findings, and
final assessment categories of the 77 lesions with suspicious lesions
with microcalcifications

Features Benign lesions
(n=42)

Malignant lesions
(n=35)

Mean patient age ± SD
(years)

43.4±9.0 48.2±8.1

Breast composition

Density 1 0 (0) 3 (100)

Density 2 5 (39) 8 (62)

Density 3 26 (57) 20 (44)

Density 4 11 (73) 4 (27)

Lesion size (mm)

4–10 13 (46) 15 (54)

11–20 12 (52) 11 (48)

21–30 8 (57) 6 (43)

31–53 9 (75) 3 (25)

Calcification morphology

Punctate 15 (79) 4 (21)

Amorphous 12 (52) 11 (48)

Coarse heterogeneous 7 (78) 2 (22)

Pleomorphic 4 (44) 5 (56)

Linear 3 (60) 2 (40)

Fine-linear branching 1 (8) 11 (92)

Calcification distribution

Clustered 32 (53) 29 (48)

Segmental 3 (33) 6 (67)

Regional 7 (100) 0 (0)

US finding

Ductal irregularity with
echogenic foci

26 (57) 20 (43)

Mass with echogenic foci 16 (52) 15 (48)

Final assessment category

4a 37 (77) 11 (23)

4b 5 (21) 19 (79)

4c 0 (0) 3 (100)

5 0 (0) 2 (100)

Data are numbers of lesions, numbers in parentheses are rounded
percentages
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When the entire lesion was depicted as red to green
(greatest to average strain) without blue (no strain) area, it
was classified as score 1. When a lesion had both green
(average strain) and blue (no strain) areas, it was classified
as score 2. A score 3 was assigned when a lesion had a blue
(no strain) area over the entire lesion.

Data analysis

Patient age, mammographic features (breast composition,
lesion size, shape, and distribution), and the final
assessment category were compared between benign and
malignant lesions as determined by the histology. B-mode

ba

Fig. 1 Images obtained in a 34-year-old woman with microcalci-
fications detected by screening mammography in the right breast. a
Magnified mediolateral oblique mammogram demonstrates a 16-
mm-diameter cluster of pleomorphic microcalcifications (arrow).
The final assessment was BI-RADS category 4b. b US strain and B-
mode images on split screen mode. Right B-mode image shows an
ill-defined, hypoechoic lesion (white arrows) with internal echo-
genic dots (arrowheads) corresponding to the microcalcifications.

Left With elastography, the entire lesion appears shaded in green
(black arrows) with focal red spots, indicating greatest to average
strain and an elasticity score of 1 (high strain). The subcutaneous fat
shows a mixed red and green color. The color bar indicates the
degree of strain within the ROI box and the number bar indicates the
speed of compression. Histologic analysis yielded a diagnosis of
fibrocystic change

ba

Fig. 2 Images obtained in a 48-year-old woman with microcalci-
fications detected by screening mammography in the left breast. a
Magnified craniocaudal mammogram demonstrates an 11-mm-
diameter cluster of pleomorphic microcalcifications (arrow). The
final assessment was BI-RADS category 4b. b US strain and B-
mode image on split screen mode. Right B-mode image shows an
ill-defined, hypoechoic lesion (white arrows) with internal echo-

genic dots (arrowheads) corresponding to the microcalcifications.
Left With elastography, the entire lesion is blue (black arrows),
indicating no strain and an elasticity score of 3. The subcutaneous
fat shows a mixed red and green color. The color bar indicates the
degree of strain within the ROI box and the number bar indicates the
speed of compression. Histologic analysis yielded a diagnosis of
high grade ductal carcinoma in situ
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US findings were compared between the two groups by
using Fisher’s exact test.

To evaluate the difference in strain between US lesions
associated with benign and malignant microcalcifications,
the elasticity score was compared according to the
histological diagnosis using the Student’s t test. To evaluate
the performance of elastography for the differentiation of
benign and malignant histology, rate of malignancy
according to the elasticity score, the sensitivity, specificity,
positive predictive value (PPV), negative predictive value
(NPV), and the area under the receiver operating charac-
teristic (ROC) curve (Az) were calculated. Statistical
analyses were performed using the Statistical Package for
the Social Sciences (SPSS version 12.0 for Windows,
Chicago, IL). P values of less than 0.05 were considered to
indicate significant differences.

To identify if there was a subgroup of lesions that had
suspicious mammographic findings but were able to be
followed-up with a more than 98% of NPV based on US
elastography, the malignancy rates according to the
elasticity score were analyzed with respect to the lesion
size and final assessment category.

Results

Patient age, mammographic findings, B-mode US findings,
and the final assessment category between benign and
malignant calcifications are compared in Table 1. Women
with benign calcifications were younger than those with
malignant calcifications (mean age, 43.4 versus 48.2 years;
P=0.018). However, no difference was found in the mean
lesion size (19.9±13.7 versus 15.8±9.2 mm; P=0.122) and
B-mode US findings (P=0.816) between benign and
malignant calcifications.

In terms of strain difference according to the histology,
the mean elasticity score of benign calcifications was lower
than that of malignant calcifications (1.5±0.7 versus 2.7±
0.7; P<0.001) (Figs. 1 and 2). No difference was found in
the mean elasticity score between benign nonproliferative
(1.5±0.8) and proliferative lesions (1.5±0.6) (P=0.831),
DCIS (2.6±0.8) and invasive cancers (2.8±0.6) (P=0.469)
and low grade DCIS (2.7±0.5) and high grade DCIS (2.6±
0.8) (P=0.812) (Table 2). All invasive cancers (n=10) and
96% (24 of 25) of DCIS lesions showed elasticity scores of
2 or 3.

Table 2 Histological outcome of the 77 lesions according to the elasticity score

Elasticity scorea Benign (n=42) Malignancy (n=35)

Nonproliferative disease
(n=27)

Proliferative disease
(n=15)

DCIS, low grade
(n=6)

DCIS, high grade
(n=19)

IDC (n=10)

1 17 (63) 9 (33) 0 1 (4)b 0

2 7 (28) 5 (20) 2 (4) 9 (36) 3 (12)

3 3 (13)c 1 (4)d 4 (13) 9 (39) 7 (30)

Data are the numbers of lesions, numbers in parentheses are rounded percentages
aA score was assigned according to the degree of strain in the hypoechoic lesion. When the entire lesion was red to green without a blue
area, the score was 1. When the entire lesion was blue, the score was 3. When the lesion had both green and blue areas, the score was 2
bSurgical histology revealed a 0.7-cm-sized high grade DCIS
cBiopsy histology revealed fibrocystic changes
dBiopsy histology revealed a 0.7-cm sized fibroadenoma

Table 3 Malignancy rate of the elasticity score with respect to lesion size

Lesion size (mm)a Elasticity score Total

1 2 3

4–10 (n=28) 1/7 (14) 5/11 (45) 9/10 (90) 15/28 (54)

11–20 (n=23) 0/7 (0) 4/8 (50) 7/8 (88) 11/23 (48)

21–30 (n=14) 0/6 (0) 3/4 (75) 3/4 (75) 6/14 (43)

31–53 (n=12) 0/7 (0) 2/3 (67) 1/2 (50) 3/12 (25)

Data are the numbers of lesions, numbers in parentheses are rounded percentages
aLesion size was defined as the greatest diameter on either a mediolateral oblique or craniocaudal mammographic image
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The rate of malignancy according to the elasticity score
was 4% (1 of 27) for score of 1, 54% (14 of 26) for score of
2, and 83% (20 of 24) for score of 3. When a cutoff point of
the elasticity score between 1 and 2 was used, the US
elastography showed a sensitivity of 97% (34 of 35),
specificity of 62% (26 of 42), PPVof 68% (34 of 50), and
NPV of 96% (26 of 27). Of the lesions with an elasticity
score of 1, there was only one case of a malignancy, which
was a 0.7-cm-sized DCIS. The area under the ROC curve
(Az value) of the elasticity score was 0.852 (95%
confidence interval, 0.753–0.923).

With respect to the lesion size, the highest sensitivity and
NPV were achieved for lesions larger than 1 cm in diameter
(n=49); a sensitivity of 100% (20 of 20), specificity of 69%
(20 of 29), PPVof 69% (20 of 29), and NPVof 100% (20 of
20). For lesions less than 1 cm in diameter (n=28), the US
elastography showed a sensitivity of 93% (14 of 15),
specificity of 46% (6 of 13), PPV of 67% (14 of 21), and
NPV of 86% (6 of 7) (Table 3).

With respect to the final assessment category, for low
suspicious (category 4a) lesions (n=48), the US elasto-
graphy showed a sensitivity of 91% (10 of 11), specificity
of 62% (23 of 37), PPVof 42% (10 of 24), and NPVof 96%
(23 of 24). For intermediate (category 4b), moderate
suspicious lesions (category 4c), or highly suggestive of
malignant lesions (n=29), the US elastography showed a
sensitivity of 100% (24 of 24), specificity of 60% (3 of 5),
PPVof 92% (24 of 26), and NPVof 100% (3 of 3) (Table 4).

Discussion

In this study, lesions associated with benign microcalcifi-
cations (n=42) showed a significantly lower elasticity
score (softer) than lesions associated with malignant
microcalcifications (n=35) (1.5±0.7 versus 2.7±0.7; P<
0.001). For the microcalcifications larger than 1 cm in
diameter, 41% (20 of 49) showed strain over the entire
hypoechoic lesion (score 1) on US elastography and all of
these lesions were found to be benign. In contrast, all
cancers, except for a 0.7-cm-sized DCIS lesion, showed no
strain areas within the lesion (score 2 or 3) on US
elastography.

Our findings are in concordance with in vitro and clinical
studies where US elastography was able to differentiate
benign and malignant breast lesions and where the use of
US elastography avoided the need for a biopsy in some
cases [12–19]. The focus of our study, however, was
elastographic evaluation of suspicious microcalcifications,
which were seen as ill-defined or microlobulated, hypo-
echoic masses, or ductal irregularities on B-mode US for
both benign and malignant lesions without significant
difference (P=0.816). As we included lesions with
calcifications alone without an obvious mass on mammog-
raphic images, 71% (25 of 35) of the malignant lesions
were DCIS and the remaining 29% (10 of 35) were IDC
that mainly consisted of DCIS components. In our study, a
direct elastographic–histologic correlation was made
possible through US-guided biopsy of microcalcifications.

An initial in vitro study of breast tissue specimens has
demonstrated that DCIS have more complex elastic
modulus than other breast tissues. DCIS was softer than
normal glandular and fibrous tissues at low strain levels,
but much stiffer than normal glandular and fibrous tissues
at high strain levels. The elastic moduli of DCIS were less
than those of IDC (five times greater than normal glandular
tissues for DCIS versus eight times for IDC) even at high
strain levels [11]. We used a three-point scale scoring
system instead of a five-point scale system used in previous
clinical studies [14, 19] because lesions with microcalci-
fications tend to show less strain difference from
surrounding parenchyma contrary to solid mass lesions.
So, a smaller scale scoring system was thought to be
adequate for the evaluation of microcalcifications. In
addition, a larger scale system might have increased
interobserver variability. Previous studies, including six
and nine cases of DCIS, respectively, showed that the
elasticity score of DCIS was between those of benign and
invasive cancers [14, 19]. Our study, however, showed that
invasive cancers had a similar mean elasticity score (2.8±
0.6) as DCIS (2.6±0.8) (P=0.469), which was probably
due to the relatively small size of IDC cases in our study
and the different criteria of the elasticity scoring system.

Our results showed a relatively high sensitivity (97%, 34
of 35), NPV (96%, 26 of 27), and Az value (0.852) of US
elastography for the differentiation of benign and malignant

Table 4 Malignancy rate of the elasticity score with respect to the final assessment category

Final assessment categorya Elasticity score Total

1 2 3

4a (n=48) 1/24 (4) 6/16 (38) 4/8 (50) 11/48 (23)

4b (n=24) 0/3 (0) 6/8 (75) 13/13 (100) 19/24 (79)

4c (n=3) 0 2/2 (100) 1/1 (100) 3/3 (100)

5 (n=2) 0 0 2/2 (100) 2/2 (100)

Data are the numbers of lesions, numbers in parentheses are rounded percentages
aThe final assessment category was based on mammographic findings
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microcalcifications. In the subgroup analysis, 100% sensi-
tivity andNPVwere achieved for lesions larger than 1 cm in
diameter and for intermediate (category 4b), moderate
suspicious (category 4c), or highly suggestive of malignant
(category 5) calcifications. In our study, real-time image
evaluation using a cine clip enabled continuous monitoring
of the strain contrast changes during compression, which
could have increased the sensitivity for the evaluation of
subtle strain differences. One false negative case at US
elastography was found in our study, which was a 0.7-cm-
sized DCIS. In recent studies [14, 19, 21], 0 (0 of 111) to 3%
(5 of 146) of cancers were found among lesions showing
strain over the hypoechoic lesion (elasticity score of 1)
determined using the same equipment used in our study.
Histologically, DCIS, mucinous carcinoma, and IDCs less
than 1 cm in diameter were found as common causes of false
negative interpretations with the use of US elastography.
Since these tumors have less of a fibrosis component
compared with typical spiculated cancers, it is crucial that
compression must be carefully performed to depict small
strain differences.

This study has some limitations. First, we only included
calcified lesions visible on B-mode US. Thus, we cannot
generalize our results for the evaluation of all ranges of
suspicious microcalcifications at screening mammography.
The sample size was also insufficient to reach a solid
conclusion. Second, microcalcifications usually had an ill-
defined margin or a discontinuous distribution, and the
whole extent of the lesion might not be evaluated by

elastography. We only acquired elastographic data focused
on the most prominent area on B-mode US. Also, if some
lesions were not biopsied on the basis of this study, there
would not be evidence other than what was examined by
US elastography. Third, interobserver variability was not
assessed in our study. Significant observer variability was
observed in reader studies using strain images for the
classification of breast masses [15, 16]. Last, we performed
the study using only one type of commercially available
equipment, and the results might have varied according to
the type of equipment and algorithm used for elastography.

In conclusion, benign lesions associated with micro-
calcifications show more strain than malignant lesions
associated with microcalcifications at real-time US elasto-
graphy. All invasive cancers and 96% of DCIS showed no
strain area within the hypoechoic lesion at US elastogra-
phy. Notably, for lesions larger than 1 cm in diameter, the
NPV for an elasticity score of 1 was 100% (20 of 20).
Therefore, when a lesion associated with low suspicious
microcalcifications larger than 1 cm in diameter is visible
on B-mode US and shows strain over the entire hypoechoic
lesion on US elastography, the need for a biopsy may be
averted. Significant observer variability should be con-
sidered for the application of B-mode and strain US for the
evaluation of breast microcalcifications.
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