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Abstract

Objective: To study the efficiency of magnification views compared to standard digital mammograms (MMG)
on the detection rate, BIRADS grading, and effects on management of microcalcification.

Methods: 100 patients with the total of 136 microcalcifications were retrospectively reviewed on MMG and
the magnification view in a tertiary university hospital between January 2018 and December 2018. A breast
radiologist reviewed the images on two separated occasions. The number of lesions, microcalcification grading
by using the Breast Imaging Reporting and Data Systems (BIRADS), and diagnostic confidence levels were recorded.
The detection rate, statistical difference of BIRADS grading and diagnostic confidence level, and changes in
management were analysed.

Results: The number of lesions on MMG and magnification views were 121 and 136; magnification increased the
detection rate by 12.39%. A comparison between MMG and magnification view showed a statistically significant
difference of microcalcification grading by BIRADS (p < 0.001), in which 62.5% of the cases received different
gradings. This difference in grading resulted in a change in management in 21.33% of the cases. The magnification
view was also related to high diagnostic confidence levels (81.6% of the cases, p < 0.001).

Conclusions: Magnification increases the detection rate, diagnostic confidence level, and resulted in some

changes in management compared to MMG.

Keywords: magnification view, microcalcification, mammogram
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Introduction

Breast cancer is the most common cancer in
women worldwide and it is the leading cause of death
among women.' Breast cancer screening can be
performed by mammography (MMG). Microcalcification
is one of the key factors to diagnose breast cancer,
which can be found in one-third of invasive breast
cancer cases.”” With respect to the shape and
arrangement of microcalcifications, magnification
views are frequently used to enhance the detection
and characterization of the microcalcifications.®”
Particularly for equivocal microcalcifications,
magnification views can increase the diagnostic
accuracy which is consistent with pathological
diagnosis, and magnification images are better than
the zooming method for images in terms of improved
diagnostic accuracy, image quality and reliability
in diagnosis.’ Enhanced characterization of
microcalcifications has the potential to facilitate the
early detection of suspicious microcalcifications, thus
providing considerable diagnostic benefits in the
identification of ductal carcinoma in situ (DCIS). The
zooming method cannot replace magnification since
views have higher spatial resolution and better
signal-to-noise ratio, especially when used for
determining microcalcifications.'” There are
publications stating that magnified views can be
replaced by digital zooming '

To the best of current knowledge, there is no
definite consensus if digital zooming on digital MMG
or additional magnification views should be added in
case of microcalcifications. Therefore, this study
aimed to determine whether magnification views
would produce any differences in diagnosis, grading,
and management of breast calcifications compared
to standard digital MMG.

Material and Methods
The local institutional ethics committee for
Human Research approved this retrospective
analytical study with a waiver of informed consent.

Target population

All patients who underwent standard digital
mammograms with additional magnification from
January 2018 to December 2018 were recruited. The
duration between standard digital mammogram and

magnification had to be less than 30 days. Age, sex,
date of mammogram and magnification view, breast
density, morphology and distribution of microcalcification,
and BIRADS classification were recorded.

Image acquisition:

All digital mammography was performed by
Amorphous selenium TFT-based direct capture
technology with an 18 x 24 cm detector and 0.070
mm pixel size (Selenia Dimensions, Hologic,
Marlborough, Massachusetts, US).

Magnification views were performed using
a magnification factor of 1.80 with a magnification
paddle with a diameter of 10 cm.

All images were reviewed on a SecurView DX
Workstation, Hologic, Marlborough, Massachusetts, US,
with 5 megapixel thin film transistor monitors
(TFT monitors).

Image interpretation

One breast radiologist used visual analysis to
evaluate MMG and magnification images on two
separate occasions, one week apart. MMG can be
zoomed up to 2 to 3 times. Recorded data included
the number of lesions, morphology and distribution
of microcalcifications classified by BIRADS, and
a diagnostic confidence level.

Non-specific microcalcifications are small focal
lesions with increased density in mammographic
images that look like microcalcifications but with
blurred visualization.

The confidence level that was used ranged
from 1 to 5 for each lesion: 5, meaning absolute
confidentce, 4. meaning very confident, 3. meaning
somewhat confident, 2. meaning not too confident,
and 1. meaning not at all confident."

Statistical analysis

All data were analyzed with IBM SPSS statistics
software version 19. Demographic data and imaging
findings were interpreted by descriptive analysis.
The numbers of lesions detected on MMG and
magnification images were compared using paired
t-tests. BIRADS classification was analyzed by a
marginal homogeneity test. The diagnostic confidence
level was compared using McNemar’s test. The
p-values of less than 0.05 indicate the statistical
significance of all statistical tests.
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Results

Of 110 patients who underwent digital
mammograms with magnification views, the duration
between MMG and magnification images were more
than 30 days in 10 cases. Finally, 100 cases with 136
lesions were included.

All the patients were women. The mean age
was 50.7 years (range 27-84 years). Breast densities
were 0% of entirely fatty, 15.44% of scattered area
of fibroglandular tissue, 69.85% of heterogenous
density of fibroglandular, and 14.71% of extremely
dense.

Detection of microcalcification

One hundred and twenty-one microcalcifications
were detected with standard digital mammograms
and 136 microcalcifications were detected with
magnification views; overall the detection rate was
increased 12.39%. Increased detection rate of
microcalcifications were 14.57% for breasts with
heterogenous densities of fibroglandular tissue and
16.67% for breasts with scattered areas of fibroglandular
tissue. No increased detection rate was noted for
extremely dense breasts. (Table 1 and Fig 1)

Microcalfication grading base on BIRADS classification.

The BIRADS gradings were recorded for MMG
and magnification views. Fifty-one microcalcifications
(37.5%) have the same grading from both MMG and
the magnification view. Of them, 17.65% were BIRADS
3 and 16.91% were BIRADS 4. (Fig 2)

There were 85 microcalcifications (62.5%) that
have different gradings between MMG and
magnification views, which were classified into three
groups. First, the non-specific microcalcification
(41.18%) was changed to BIRADS 2 (0.74%), BIRADS 3
(25%), BIRADS 4B (15.44%) after magnification.
Second, the downgraded group (14.71%), most of
them were changing from BIRADS 4B to 3. (Fig 1
and 3) Third, the upgraded group (6.62%) was changed
from BIRADS 3 to 4. (Fig 4)

There was a statistically significant difference
of microcalcification grading by BIRADS between MMG
and the magnification view (p < 0.001). (Table 2)

Management changing

Due to changing in BIRADS grading, overall
management of 21.33% of microcalcifications were
changed. After magnification view, the management
recommendation of 14.71% microcalcifications were
changed from tissue diagnosis to short interval
follow-up and 6.62% were changed from short
interval follow-up to tissue diagnosis.

Diagnostic confident level

On MMG, 6.7% of microcalcifications were
diagnosed with a high confidence level and 93.3%
with a low confidence level. On the magnification
views, there was increased high confidence level and
decreased low confidence level to 81.6% and 18.4%,
respectively.

There was a statistically significant difference
of diagnostic confidence levels between MMG and
the magnification view (p < 0.001). (Table 3)

Table 1 Detection rate between standard digital mammogram and magnification view.

Standard MMG Magnification

Total number of lesions

Breast density
Entirely fatty
Scattered area of fibroglandular tissue
Heterogenous density of fibroglandular

Extremely dense

121 136
0 0

18 21
83 95
20 20
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Fig 1 Downgrade group and increase number of visualized calcification. A group of amorphous calcification
on MMG and regional amorphous calcification (right). On magnification view (left), the group of amorphous
calcification (arrowhead) appears more well define and was interpreted as a group of round and punctate

calcification and increase visualization of several round/oval shape calcification scattered in this area (arrows).

Fig 2 Calcification with spiculated mass (BIRADS 4C) by standard digital mammogram (right) and magnification
view (left), there is unchanged BIRADS grading.

Fig 3 Downgrade group, group of amorphous calcification on MMG (right) and regional amorphous calcification

on magnification view (left).
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Fig 4 Upgrade group, regional punctate and amorphous calcification on MMG (right) and group of fine

pleomorphic calcifications on magnification view (left). The patient underwent tomosynthesis-guided biopsy

and pathology report showed chronic xanthomatous inflammation with fibrotic stroma.

Table 2 Microcalcification grade base on BIRADS between MMG and magnification view.

Magnification

Probably
Benign beni Suspicious  Suspicious  Suspicious  Non-specific
enign
BIRADS calcification, $ calcification, calcification, calcification, microcalcifi-
calcification,
BIRADS 2 BIRADS 4B  BIRADS 4C BIRADS 5 cation
BIRADS 3
Benign calcification, 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
BIRADS 2
Probably benign 0(0) 24 (17.65) 8 (5.88) 1(0.74) 0(0) 0(0)
MMG calcification,
BIRADS 3
Suspicious 0(0) 19 (13.97) 23 (16.91) 0(0) 0(0) 0(0)
calcification,
BIRADS 4B
Suspicious 0(0) 1(0.74) 0(0) 2 (1.47) 0(0) 0(0)
calcification,
BIRADS 4C
Suspicious 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
calcification,
BIRADS 5
Non-specific 1(0.74) 34 (25) 21 (15.44) 0(0) 0(0) 2(1.47)
microcalcifi-cation
p-value of marginal <0.001
homogeneity test
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Table 3 Diagnostic confidence level between MMG and magnification view.

Magnification

Diagnostic confidence level High Low
MMG High 8(5.93) 1(0.74)
Low 103 (76.30) 23 (17.04)

p-value of McNemar’s test.

<0.001

Discussion

According to this study, magnification helps
increase the detection rate and there are statistically
significant differences in diagnosing calcifications when
grading by BIRADS between MMG and magnification
views leading to changes in treatment and also
enhancing diagnostic confidence.

The study has found that magnification helps
increase the detection rate by 12.39% in heterogeneous
density of fibroglandular tissue and scattered
fibroglandular tissue. Since it is difficult to identify the
breast tissue background and microcalcifications,
magnification can differentiate between calcification
and micro objects more clearly. Similarly, according
to Sickles.”, magnification improves the quality of
images due to increased resolution and reduced
noise, hence clearer calcifications, more sharp margins
of lesions and breast backeround images are obtained.
The sharper images, in two patients with cancer
lesions were found compared to using MMG and were
also useful in distinguishing malignant from benign
breast disease.

The quality of magnification views is better than
MMG images for breast cancer diagnosis. Statistically,
there are significant differences in diagnosing
microcalcifications according to BIRADS when
compared to MMG images in terms of the detailed
characteristics of calcifications, especially non-specific
microcalcifications. In this present study, 62.5% of
microcalcifications changed BIRADS classification
following magnification views because of better image
quality, i.e. higher spatial resolution and better
signal-to-noise ratios, resulting in sharper images for
identification of micro lesions more effectively.

This satisfies the study of Fallenberg, et al’, in
that magnification views are important for detecting
and correct categorizing calcifications in terms of
quantities and characteristics, which are better than

MMG images. Additionally, in the study of Sickles’
there were 117 pathologically proved cases for which
concurrent convential contact (1X, microcalcifications
have improved visibility, improved diagnostic accuracy
for 55%, and reduced the number of biopsies for
benign breast lesions in patients whose conventional
mammograms were interpreted as equivocal. As same

L13

as the study of Moraux-Wallyn et al.”, magnification
images are better than zoomed images in terms of
sensitivity, specificity, positive predictive values and
negative predictive values, but no statistical differences
are found, which may be due to the small number
of lesions in the study, i.e. 88 lesions.

With regard to treatment, there were changes
in the management that accounted for 21.33% in this
study. The downgrade group of patients results from
probably more visible calcifications and hence an
increased amount of calcification, including the
arrangement of calcifications such as in group to
regional distribution. The upgraded group of patients
results from a more noticeable group of
microcalcifications in the large number of
calcifications in wide regions. From the fact that
calcifications are more distinct in magnification views,
including an increased diagnostic confidence level,
which satisfies the work of Kim et al.'* that
magnification views can provide better diagnostic
performance in terms of image quality and confidence
rate for diagnosis than zoomed images. In this study,
there were no differences between BIRADS diagnosis
and treatment for those who have calcifications
together with masses.

On the other hand, there were no statistically
significant differences between zoomed images and
magnification views when used for a level of suspicion
of breast cancer according to Kim et al."* which
consisted of digital magnification mammograms (MAGs
The number of subjects in that study was small,
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and two-thirds of radiologists in the research team
worked at the same hospital as the patients;
therefore, they might have seen the data. But, based
on statistics in this study, magnifications views are
significantly better than zoomed image in terms of
image quality and confidence level.

The limitations of this study are that it is a
retrospective study. There is a small number, and the
data of patients who have had biopsies which may
have resulted in a false negative diagnosis.

The suggestion of this research is that lesions
with calcifications are more clearly noticeable in
magnification views, particularly the patients who
have a large number of calcifications and a group of
calcifications in a thick breast background.

Conclusion
Magnification views significantly increased the
detection rate resulting in 21.33% changes in
management recommended according to the BIRADS
classification. Additionally, magnification views
increased the diagnostic confidence level.
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