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Figure 5. a-d. (a) Left breast MLO radiography dated 07.09.2017 of a 48-year-old female patient is seen. There was no feature
in the dense breast parenchyma, except for benign nodular opacity with smooth contours in the upper part. (b) Mammographic
examination dated 06.12.2019 of the case revealed newly developed pleomorphic microcalcifications suspicious for
malignancy around this cyst, showing a segmental distribution in an area of approximately 5 cm?. (c) In the sonographic
examination, heterogeneity not accompanied by mass formation was noted in an area of approximately 5 cm? in the upper
outer quadrant of the left breast in a localization compatible with this area. (d) In the MRI examination, asymmetric non-mass
enhancements were observed in the breast parenchyma with respect to the right breast in a large area of approximately 7 cm?,
adjacent to the cyst in the upper outer quadrant of the left breast, and extending to the pectoral muscle in the posterior.
Histopathological diagnosis by biopsy was reported as high-grade DCIS (grade 3). DCIS, ductal carcinoma in situ; MLO,

mediolateral oblique; MRI, magnetic resonance imaging.

and malignant cases is type 2 pattern. It was seen in 47% of
benign cases and 60% of malignant cases. The presence of
axillary lymph nodes was significantly higher in the malig-
nant group, but was not detected at all in the benign group (P
=.013). The most common histopathological subtype in the
malignant group was luminal A (56%), then Her2 (+) (32%)
and luminal B (12%) (Table 2). In total, 28% (n = 7) of all
malignant lesions are low grade (grade 1), 72% (n = 18) of
them were high grade (grade 2-3), and 95% of high-grade
lesions had an invasive component (17/18), whereas only
14% of low-grade lesions had invasive component (1/7).

Patients with microcalcifications that were not accompa-
nied by a mass on MMG were included in the study. A non-
mass enhancement pattern was observed in patients with
MRI, too. No enhancement was detected with MRI in 3 of
the patients; 2 of these were benign (non-proliferative fibrocys-
tic change) and 1 was malignant (DCIS). Among 39 patients,
the most common non-mass enhancement patterns was
41% (n = 16) focal; others were 26% (n = 10) regional, 26%
(n = 10) linear, and 7% (n = 3) segmental contrast enhance-
ment (Figure 2).

According to histopathological subtypes, the largest patho-
logical area was seen in the invasive lobular carcinoma (ILC)
(60 mm?) and DCIS accompanying with IDC (IDC+ DCIS)
(46 mm?). The largest areas in all lesions except ILC and
IDC were detected by MRI. (Table 3). For benign lesions,
the mean pathological area was 37.53 + 21.71 mm? in
MRI, 28.41 + 9.79 mm?in MMG, and 23.23 + 9.48 mm? in
US (Table 3). For malignant lesions, the mean pathological
area was 32.13 + 19.22 mm?in MRI, 40.96 + 22.63 mm?in
MMG, and 27.48 + 15.37 mm? in US (Table 3).

Although the sizes of malignant lesions on MRI and US
were larger than benign ones, no significant difference was
found (P> .05) (Table 4). There was a statistically significant
moderate correlation between MMG and US in showing
both benign and malignant lesions, but no correlation was
observed with MRI (in benign lesions: P=0.658, P=.004; in
malignant lesions: P=0.519, P =.008).

Discussion

Contrast-enhanced breast MRI is an imaging method based
on immature neovascularization of tumor tissues.® They are
diagnosed with the rapid staining of the immature vascular
structures after injection of contrast agent and its leak-out into
the extravascular area, which was named as the wash-out
phenomenon.® Magnetic resonance imaging is a very sensi-
tive method especially useful in the diagnosis of high-grade
DCIS.” Rapid contrast enhancement or wash-out phenom-
enon may not be seen in low-grade DCIS because neovas-
cularization is insufficient. This means that even if there is
no pathological enhancement on MRI, there is a possibility
of DCIS if there are suspicious findings on MMG and/or US.
Therefore, low-grade DCIS can be diagnosed only by mam-
mographic examination in the presence of calcification. On
the contrary, in the diagnosis of DCIS that does not show cal-
cification, false negativities can be seen in MMG.%” Another
important issue is that in the presence of invasive compo-
nents, contrast enhancement tends to be more in the form of
a mass in DCIS.® This explains why pathologically enhanced
areas on MRI in malignant cases were smaller than those in
MMG in our study. While there is contrast enhancement in
a wider area in DCIS, enhancement can be seen in a smaller
focal area only if there is an invasive component. The largest
forehead size seen in ILC in this study can be explained by
the spread of lobular carcinoma in a wider area than ductal
carcinomas.

Non-mass enhancements on MRI are classified as focal,
linear, segmental, regional, or diffuse in the ACR-BI-RADS
MRI lexicon, just as stated in the MMG lexicon.>® With
MRI, the distribution of the tumor in the breast is deter-
mined with higher accuracy than MMG."*"® The presence
of additional foci and the condition of the contralateral
breast are also evaluated with MRI taken before the opera-
tion. This situation is very important in preoperative local
staging and making the operation decision.'>'* In our study,
cases with suspected microcalcification in the category of
BI-RADS 4-5 on MMG were evaluated by both US and MRI.
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Table 2. General Features of Patients and Lesions According to

Benign/Malignant Status

Table 3. Evaluation of Pathological Areas in MRI, US, and
Mammography According to Histopathological Findings

Benign/Malignant

Benign Malignant P
Age (mean + SD) 4417 +7.56 44.64 +11.32
Contrast-enhancement .651
kinetics in MRI
Type 1 6 4
Type 2 10 13
Type 3 1 5
Diffusion restriction .963
Yes 6 9
No 11 16
Morphology of mcc <.001
A 7 4
RH 2 6
P 8 15
Distribution of mcc .037
R 8 8
C 8 9
L - 1
S 1 8
Axillary involvement .013
Yes - 8
No 17 17
Molecular subtype <.001
Her 2(+) - 8
Luminal A - 14
Luminal B - 3
Necrosis .002
Yes 2 15
No 15 10
BI-RADS <.001
4a 7 1
4b 9 9
4c - 8
5 1 7

mcc, microcalcifications; A, amorphous; RH, rough heteroge-
neous; P pleomorphic; R, regional; C, clumped; L, linear; S,

segmental.
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Pathological Areas (mm?)

Number
(n) Min Max Mean SD

IDC

MRI 6 20.00 84.00 42.33 23.30

MMG 7 20.00 60.00 34.86 13.50

us 7 15.00 35.00 24.71 8.56
DCIS

MRI 6 15.00 66.00 38.67  20.42

MMG 7 14.00 80.00 37.14 21.19

uUs 7 10.00 25.00 17.14 5.18
IDC+DCIS

MRI 9 10.00 50.00 22.00 11.61

MMG 10 7.00 90.00 46.00 28.92

us 10 6.00 60.00 34.40 19.11
NPFCD

MRI 7 15.00 83.00 42.29  23.29

MMG 9 15.00 50.00 28.22 11.11

us 9 14.00 50.00 24.22 11.12
PFCD

MRI 8 10.00 64.00 33.38  20.85

MMG 8 16.00 45.00 28.63 8.83

us 8 14.00 32.00 22.13 7.85
ILC

MRI 1 23.00 23.00 23.00

MMG 1 60.00 60.00 60.00

us 1 50.00 50.00 50.00

MRI, magnetic resonance imaging; MMG, mammography; US,
ultrasonography; DCIS, ductal carcinoma in situ; IDC, invasive
ductal carcinoma; ILC, invasive lobular carcinoma; PFCD, prolif-
erative fibrocystic disease; NPFCD, non-proliferative fibrocystic
disease.

There was a moderate correlation between MMG and US
dimensions.

DCIS, which are considered to be the precursor of invasive
carcinomas, are usually asymptomatic and diagnosed with
screening using MMG and may present as mass and non-
mass enhancement on MRL.'° Those seen as mass are usually
accompanied by an invasive component.”'! In our study, in
which non-mass enhancements in MRI were included, 72%
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Table 4. Pathological Area Distribution According to MRI, Mammography, and US in Benign and Malignant Lesions

Benign (n = 17)

Malignant (n = 25)

Mean + SD (mm?) Range (mm?) Mean + SD (mm?) Range (mm?) P
Mean SD Min Max Mean SD Min Max
MRI 37.53 21.71 10 83 32.13 19.22 10 84 312
MMG 28.41 9.79 15 50 40.96 22.63 7 90 192
us 23.23 9.48 14 50 27.48 15.37 6 60 .285

*Mann-Whitney U test; P < .05.

of malignant cases were high grade, and almost all of them
had invasive components (17/18; 95%).

The relationship between the nuclear grade of DCIS
and calcification has been shown in many studies up to
now.'>'® Necrosis as a result of malnutrition of fast-growing
aggressive tumor cells gives an appearance as microcalci-
fication on MMG, and this is most common in the high-
grade comedo type." Therefore, it is concluded that DCIS
detected as microcalcification in MMG is higher grade.
In our study, 60% of the BI-RADS 4-5 microcalcifications
detected and biopsied were malignant microcalcifications
and 72% of malignant microcalcifications were high grade,
too. The type and distribution pattern of microcalcifica-
tions are also important in terms of malignancy predictiv-
ity and can change the BI-RADS classification and biopsy
decision."?

Microcalcification evaluation by US is very difficult.
Today, technological progress has been made in detecting
mammographic microcalcifications with high-resolution
low-frequency ultrasonographic devices.” However, even
if microcalcifications are not seen by US, accompanying
findings such as heterogeneous hypoechoic area, mass for-
mation, parenchymal distortion, irregular ductal ectasia,
microcyst cluster formed by obstructed ducts can be evalu-
ated with US.° Despite all this, the ultrasonographic exami-
nation is still limited compared to other methods, especially
in the diagnosis and prevalence of DCIS.

The major limitation of our single-center retrospective
study is the small number of patients. The most important
technical limitation is that lesions that could be seen by
ultrasound underwent US-guided core biopsy, but those
that could not be seen underwent excisional biopsy after
the MMG-guided wire localization. This situation may
cause many unnecessary surgical procedures of histo-
pathological benign cases. Another limitation is that it is
not known whether patients who underwent biopsy diag-
nosed with benign histopathology turn into malignancy
in the future since we cannot follow patients for a long
time.

As a result, MRI is the gold standard radiological method
in breast imaging as well as in providing information about
the real tumoral extension, additional focus and the condi-
tion of the contralateral breast, and in guiding the clinicians
in terms of treatment and surgical procedure. It should be
kept in mind that contrast enhancement may not be seen
with MRI in low-grade or early-onset DCIS cases; therefore,

in the presence of suspicious sonomammographic findings,
even if MRl examination is negative, further histopathologi-
cal evaluation should be performed.
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