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Basic Preferences of Breast 
Imaging

Rahmi Cubuk

12.1  Introduction

Breast cancer has been reported to be the most 
common leading type and cause of cancer deaths 
among women by global cancer statistics, 
accounting to 23% of total cancer cases and 
14% of cancer deaths. An estimate of 266,120 
new cases of invasive breast cancer and 40,920 
women deaths from breast cancer in the United 
States has been found in 2018 by the American 
Cancer Society (ACS) [1]. Overall, in the United 
States, the risk of developing breast cancer is 
1 in 8 (12%) [2]. Breast cancer is a common dis-
ease, and the survival has been greatly improved 
in recent years. In the United States, the rate of 
breast cancer death has declined with the wide-
spread use of screening mammography since 
1990. However, some advances in systemic 
treatment options have increased the survival 
rates of breast cancer patients. Improved sur-
vival has been largely linked to screening. 
Screening mammography that allows diagnosis 
at an earlier stage of the disease may have an 
important role in the decrease of mortality rates 
[3–7].

So many breast cancers are determined by 
screening abnormal mammograms. Additional 
mammographic technique (spot-compression 
magnification views or tomosynthesis views) 

and ultrasonography are sometimes needed for 
more accurate diagnosis or indication of biopsy. 
Furthermore, it is impossible to detect all cancers 
with the use of mammography. Mammographic 
occult lesions have been reported to be nearly 
15% in such cases [8]. Clinical observation is 
very important at this point. If there is a sus-
picious mass lesion clinically, it should be 
biopsied. The aim of the biopsy is to obtain 
maximum profit with minimum invasive tech-
nique, that is, to prevent unnecessary surgery to 
benign masses.

Diagnosis of breast cancer are required mul-
tidisciplinary approaching amongst clinicians 
with different specialties. In the same way, 
multidisciplinary care by breast and recon-
structive surgeons, radiation and medical 
oncologists, radiologists, and pathologists is 
necessary to treatment planning and patient 
care after breast cancer is diagnosed [9]. This 
chapter aims to review the diagnostic workup 
of women with suspected breast cancer clini-
cally. By the end of this article, the reader will 
be better equipped to have informed basic pref-
erences of breast imaging for diagnosis of 
breast cancer.

12.2  Mammography

Diagnostic evaluation of women with suspected 
breast cancer begins with mammography gen-
erally. Breast carcinoma usually presents with 
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a palpable breast mass which may be detected 
on clinical breast examination by a physician 
or during breast self-examination [10, 11]. In 
this  situation, clinicians need further evalua-
tion in order to find out the etiology of a palpa-
ble breast mass lesion. Mammography usually 
is the first step in diagnostic evaluation of 
women with suspected breast cancer depend-
ing on their age.

Mammographic exam can be classified as 
screening mammography and diagnostic mam-
mography depending on intended purpose. Both 
of them are used by clinicians as imaging meth-
ods for breast cancer diagnosis. Screening mam-
mography is used to find breast cancers when 
early stage (small size and no lymphatic involve-
ment, etc.) and also to decrease breast cancer spe-
cific mortality in asymptomatic women. 
Diagnostic mammography is used to evaluate 
suspicious clinical abnormalities and breast com-
plaints of women distinct from screening 
mammography.

Breast cancer is determined largely from 
abnormal mammographic findings [12, 13]. 
The Breast Cancer Detection Demonstration 
Project follow-up study showed that mam-
mography detects breast cancer about 90% 
[13]. Diagnostic mammography detects breast 
cancer in nearly 35 per 1000 patients, higher 
compared to screening mammography (5 per 
1000 patients) [14, 15]. Because, the patient 
group of diagnostic mammography has some 
clinical signs and symptoms in terms of breast 
cancer. Diagnostic mammography is used to 
evaluate not only symptomatic younger women 
but also symptomatic women who have had a 
negative screening mammogram. For young 
women (generally under 30–40 years old) who 
present clinical findings and any symptom, 
diagnostic mammography is thought to be the 
initial workup beside ultrasonography (US). 
A routine mammographic study includes two 
views of each breast, craniocaudal (CC) and 
mediolateral oblique (MLO) projections, by 
compression. Additional spot compression and 
magnification views may be needed prior to 
making a final recommendation for manage-
ment (Fig. 12.1a–d).

12.2.1  Type of Mammographic 
Technique (the Pros and Cons)

12.2.1.1  Digital Mammography
The imaging used for mammography has evolved 
from film screen mammography (conventional 
mammography) to digital mammography (full- field 
digital mammography) since the 1990s [16]. Digital 
mammography is favorable for two main groups, 
women who are perimenopausal and women with 
heterogeneously dense or extremely dense breasts 
[14–16]. The use of digital mammography also sig-
nificantly increased the referral rate as well as can-
cer detection rate. However, there is a lower positive 
predictive value of referral and biopsy [2].

12.2.1.2  Digital Breast Tomosynthesis
Digital breast tomosynthesis (DBT) creates a 
three-dimensional image of the breast and was 
approved by the Food and Drug Administration in 
2011 for breast cancer screening. DBT differs 
from digital mammography in that the x-ray tube 
is motorized and able to move through a limited 
arc to obtain multiple low-dose images. DBT pro-
vides thin-section reconstructed images different 
from conventional mammography. Sectional thin 
images reduce summation artefact or the lesion-
masking effect of overlapping normal tissue and 
may prevent potential false- positive findings. 
Studies have shown increased detection rates with 
DBT in dense breasts as well as a higher average 
true-positive rate compared with two-dimensional 
mammography [17, 18]. The sensitivity and spec-
ificity are higher, and the overall recall rate has 
been shown to be lower (Fig.  12.2a–c). 
Additionally, there was a higher detection of 
Breast Imaging-Reporting and Data System 5 
lesions; however, there was no difference between 
the detection of benign lesions patient [17, 18].

12.2.1.3  Contrast-Enhanced Digital 
Mammography

Contrast-enhanced digital mammography 
(CEDM) or contrast-enhanced spectral mammog-
raphy is a novel technique based on the same prin-
ciple as MR imaging by imaging blood flow 
associated with neovascularity. CEDM uses the 
platform of digital mammography and is obtained 
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Fig. 12.1 While MLO position (a) of mammography 
demonstrates focal asymmetry (arrows) like spiculated 
margin mass within right breast upper quadrant, the spot 
compression MLO view (b) demonstrates that suspected 
spiculated margin area is dissolved and is not seen like 

mass. Final diagnosis is parenchymal summation. Before 
taking spot compression mammography, there is suspi-
cious area within CC view (c); the spot compression CC 
view (d) showed a normal intramammary vascular 
structure
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Fig. 12.2 However digital breast tomosynthesis (DBT) 
demonstrates a mass (arrow) with an irregular shape on 
left axillary tail (a). MLO view shows only faint suspi-
cious appearance within the same localization (b). In 

addition, breast ultrasonography shows round-shaped, 
smooth margin lesion (arrow) with posterior acoustic 
shadowing (c). Pathology revealed tubular cancer
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with mammography before and after intravenous 
administration of iodinated contrast agent. The 
radiation dose is approximately 20% more than 
screening mammogram. CEDM may determine 
breast cancer through increased contrast uptake of 
malignancies which show enhanced findings over 
the normal un-enhancing breast tissue. A group of 
reviews suggest that CEDM is a potential alterna-
tive to MRI in some clinical settings such as recall 
workup, preoperative staging, and monitoring the 
effect of neoadjuvant therapy [19].

12.2.2  Suspicious and Malign 
Features for Breast Cancer 
on Mammography

Breast cancer has some mammographic features 
which involve the four main findings shown 
below:

 1. Mass
 2. Asymmetry
 3. Architectural distortion
 4. Microcalcification

The first three of the mammographic features 
are generated by mass effect of lesion. Typical 
malign mass lesion has some imaging features 
which are irregular in shape and have spiculated 
margins and high density on mammography. The 
positive predictive value of a mass with irregular 
shape is 73% with a spiculated margin of 81% 
(Fig. 12.3a, b) [20, 21]. Approximately one third 
of noncalcified cancers appear as spiculated 
masses; 25% as irregularly outlined masses; 25% 
as less specific round, oval, or lobulated masses; 
and less than 10% as well-defined round, oval, or 
lobulated masses [22]. A noncalcified mass with 
high density is an important indicator in predict-
ing malignancy on mammography. A study has 

a b

Fig. 12.3 (a, b) MLO and CC views show a mass (arrow) with irregular-shape and spiculated margin lesion on the left 
breast. Pathology revealed invasive ductal carcinoma
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shown that 70% of masses with high density 
were malignant and 22% of masses with low den-
sity were malignant [21].

In the Breast Imaging-Reporting and Data 
System (BI-RADS) atlas, calcifications were classi-
fied by morphology either as benign or suspicious 
[23]. Suspicious calcifications (BI-RADS 4B or 
4C) are shown as an amorphous, coarse heteroge-
neous, fine pleomorphic, fine linear, and fine linear 
branching calcification. The last two, fine linear and 
fine-linear branching calcifications, have high prob-
ability for malignancy and are classified as 
BI-RADS 4C. Furthermore, probability of malig-
nancy is changed depending on distribution of 
microcalcification. Distribution type of microcalci-
fication such as grouped, segmental, and linear dis-
tribution is a significant indicator in predicting 
malignancy on mammography (Fig.  12.4). 
Clustered microcalcifications are described calcium 
particles of various sizes (between 0.1 and 1 mm) 
and shapes, which are more than 4–5 per cubic cen-
timeter, seen in approximately 60% of cancers 
detected mammographically (Fig. 12.5a, b).

12.2.2.1  Breast Imaging-Reporting 
and Data System

At the end of the imaging workup, the radiologist 
communicates to the referring physician by using 
the tool Breast Imaging-Reporting and Data 
System (BI-RADS) clearly and consistently, with 
a final assessment and specific management rec-
ommendations. BI-RADS has been developed by 
the American College of Radiology (ACR); the 
fifth edition has been used since 2013 [23]. The 
BI-RADS atlas provides standardized breast 

Fig. 12.4 MLO view shows segmental distribution of 
fine pleomorphic and fine-linear branching calcification 
(arrows) within the right breast. Pathology revealed inva-
sive carcinoma

a b

Fig. 12.5 Preoperative MLO shows pleomorphic clustered calcification (a); postoperative specimen radiography dem-
onstrated that all of them was excisioned (b). Pathology revealed ductal carcinoma in situ with high grade
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imaging terminology, report organization, assess-
ment structure, and a classification system for 
mammography, ultrasound, and magnetic reso-
nance imaging (MRI) of the breast. BI-RADS 
assessment categories are shown in Table  12.1. 
The BI-RADS assessment Category 0 
(Incomplete) is used when additional imaging 
workup is required to make a final assessment, 
primarily from screening examinations and rarely 
from a diagnostic study. BI-RADS Category 1 
(Negative) and BI-RADS Category 2 (Benign 
finding) should only be used when the mammog-
raphy report describes benign findings. BI-RADS 
Category 3 (Probably benign finding) is used if a 
patient has less than 2% likelihood of  malignancy. 
This group of patient is followed up in short 
intervals (6 months) or undergoes continued sur-
veillance mammography. When BI-RADS 
assessment categories 4 and 5 are reported, a 
biopsy should be performed in the absence of 
clinical contraindication to tissue diagnosis.

12.2.2.2  Breast Density-Related 
Issues and Preferences

Increased breast density is associated with an 
increased risk of breast cancer and also decreased 
mammographic sensitivity, thereby increasing the 
risk of interval cancers. Studies show that mam-

mographic sensitivity is low in women with 
extremely dense breasts (30–64%) in comparison 
with fatty breast (76–98%) [24, 25]. Some adjunct 
screening modalities like US, DBT, and MRI have 
been used result from the limitation of mammog-
raphy in selected cases [26]. Breast density is 
notified into BI-RADS reporting and also is taken 
into account while reading of mammographic 
report to pave way for good management option. 
The 2013 BI-RADS density terminology is used 
to classify levels of breast density which involve 
four categories (“a” to “d”) as shown below [23]:

 (a) Breast tissue is almost entirely fatty 10%.
 (b) Breast tissue with scattered areas of fibro-

glandular density 40%.
 (c) Breast tissue is heterogeneously dense, 

which may obscure small masses 40%.
 (d) Breast tissue is extremely dense, which low-

ers the sensitivity of mammography 10%.

12.3  Breast Ultrasound

Breast ultrasonography is widely used as an adjunct 
modality to mammography for the detection and 
also staging of breast cancer. Ultrasound is fre-
quently performed to confirm correlation of imag-

Table 12.1 BI-RADS assessment categories

Assessment Management Likelihood of cancer
Category 0 Incomplete Recall for additional imaging and/or 

comparison with prior examination(s)
N/A

Category 1 Negative Routine mammography screening Essentially 0% likelihood of 
malignancy

Category 2 Benign Routine mammography screening Essentially 0% likelihood of 
malignancy

Category 3 Probably benign Short-interval (6-month) follow-up or 
continued surveillance mammography

>0 but ≤2% likelihood of 
malignancy

Category 4 Suspicious Tissue diagnosis >2 but <95% likelihood of 
malignancy

Category 
4A

Low suspicion for 
malignancy

>2 to ≤10% likelihood of 
malignancy

Category 
4B

Moderate suspicion for 
malignancy

>10 to ≤50% likelihood of 
malignancy

Category 
4C

High suspicion for 
malignancy

>50 to <95% likelihood of 
malignancy

Category 5 Highly suggestive of 
malignancy

≥95% likelihood of 
malignancy

Category 6 Known biopsy-proven 
malignancy

Surgical excision when clinically 
appropriate

N/A
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ing and clinical findings, as well as lesion 
characterization. Since younger women have lower 
mammographic sensitivity depending on dense 
breast tissue and the theoretically increased radia-
tion risk for mammography, US is the first- line 
option for women below 30 years age [27–29].

Breast US has some special roles in evaluating 
breast tumors that are palpable or detected mam-
mographically. And also, US provides detecting 
of axillary lymphadenopathy and guiding of 
some breast interventional procedures. Purposes 
of breast US in diagnosis of breast cancer are 
summarized briefly below.

12.3.1  To Further Evaluate Focal 
Palpable Findings Which Are 
Detected on Clinical Breast 
Examination

• If ultrasound demonstrates a simple cyst, clin-
ical follow-up is sufficient without imaging 
surveillance.

• If ultrasound reveals solid masses with benign 
imaging features (oval shape, circumscribed, 
etc.), short-term (6 months) follow-up and then 
periodic surveillance are a reasonable alterna-

tive to biopsy particularly for young women 
with probable fibroadenoma. One study showed 
a less than 2% likelihood of malignancy for 
solid masses with benign features [30].

• Even if the ultrasound finding is negative, 
mammography is still recommended as a pre- 
biopsy assessment in patients in whom cancer 
is strongly suspected clinically [31].

• Even if the results of ultrasound and mam-
mography are negative, tissue sampling is 
necessary in women aged 40 years and whose 
physical examination is highly suspicious.

12.3.2  To Further Evaluate 
Suspicious Findings Which Are 
Detected on Mammography

Mammography always doesn’t distinguish 
between benign and malignant lesion. US is used 
as the next step especially in women 40 years old 
as a problem-solving modality. US may be able 
to detect the lesion which is mammographically 
occult or may further characterize it (Fig. 12.6a, 
b). To decide on which management is favorable, 
US and mammography findings are evaluated 
simultaneously.

a b

Fig. 12.6 CC position mammogram view shows oval- 
shape, high-density lesion with some suspicious margin 
lobulation (arrow) (a). US demonstrated that there is a 

solid lesion with margin lobulations precisely and also 
lesion with a non-parallel orientation to the breast skin 
(b). Pathology revealed invasive carcinoma
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12.3.3  To Evaluate Axillary Region 
in Order to Reveal Lymph 
Node Involvement Status

Preoperative axillary US provides additional 
information about axillary lymph node involve-
ment status. And also, US with fine needle aspira-
tion or core biopsy demonstrates whether lymph 
nodes are involved. This information steers the 
management of breast cancer.

12.3.4  As Guide in the Performance 
of Breast Biopsy and to Place 
Clip into a Lesion 
for Localization Prior 
to Neoadjuvant 
Chemotherapy

See Chap. 13.

12.4  Breast Magnetic Resonance 
Imaging

Magnetic resonance imaging of the breast is a 
useful and a problem-solving tool for the detec-
tion and characterization of breast disease, 
assessment of local disease extent, evaluation of 
treatment response, and guidance for biopsy and 
localization. MR imaging is the most sensitive 
imaging method for breast cancer detection. The 
sensitivity of MRI ranges from 71% to 100% 
compared to 35% to 50% for mammography in 
high-risk women with dense breasts. It is in large 
part due to the ability of MRI to image neovascu-
larity [32–34]. The specificity of MR imaging 
has been demonstrated to be lower than that of 
mammography in many studies, resulting in 
more recalls and biopsies [32–34]. With the 
improvement of specificity, to some extent, MRI 
findings should be correlated with clinical his-
tory, physical examination findings, and results 
of mammography and any other prior breast 
imaging such as US. Roles of breast MRI in diag-
nosis and screening of breast cancer are summa-
rized below.

12.4.1  Preoperative Breast MRI

12.4.1.1  Assessment of Ipsilateral 
Breast (Extent of Disease 
Within Ipsilateral Breast)

After diagnosis of breast cancer, some situa-
tions are taken into consideration which are 
extent of disease within ipsilateral breast and 
whether the presence disease of contralateral 
breast before deciding of management. Breast 
MRI may be used in patients with invasive car-
cinoma and DCIS as a preoperative imaging 
modality in order to evaluate the presence of 
multifocality and multicentricity and also tumor 
extension. Studies show that MRI can detect 
occult disease in the ipsilateral breast (contain-
ing the index malignancy) in approximately 
15% of patients, with ranges reported from 
12% to 27% [35, 36]. Breast MRI is a useful 
device to evaluate tumor invasion depth to the 
chest wall. Preoperative MRI assessment of 
breast carcinoma may be useful to evaluate the 
relationship of the tumor to the chest wall such 
as the pectoralis major, its muscular fascia, and 
others [37].

12.4.1.2  Assessment of Contralateral 
Breast

Bilateral breast MRI for patients with a newly 
diagnosed breast malignancy can detect synchro-
nous malignancy in the contralateral breast in at 
least 3–5% of patients [35, 36]. The incidence of 
metachronous contralateral cancer may be 
reduced by using of breast MRI.

12.4.1.3  Assessment of Response 
of Neoadjuvant 
Chemotherapy

Breast MRI may be useful before, during, and/
or after neoadjuvant chemotherapy for evaluat-
ing treatment response. Evaluation of response 
to neoadjuvant chemotherapy with breast MRI 
can predict subsequent adjuvant chemotherapy 
response (Fig. 12.7a, b). In order to find tumor 
location during breast surgery in the event of 
complete response, MRI-compatible markers 
should be placed within the tumor prior to neo-
adjuvant chemotherapy [37, 38].

12 Basic Preferences of Breast Imaging
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12.4.1.4 Guiding of MRI 
Interventional Procedures

When a breast cancer lesion isn’t seen with mam-
mography and US, MRI can be a useful tool with 
guidance of vacuum-assisted biopsy and place-
ment of marker wire.

12.4.1.5  Further Evaluation 
and Characterization 
of Inconclusive Breast Lesion

In daily radiology practice, US and mammogra-
phy and physical examination findings are not 
enough to reach a satisfactory final diagnosis for 
some inconclusive breast lesions like nipple dis-
charge with unknown origin and some mammo-
graphic suspicious appearance (architectural 
distortion, one-view suspicious appearance, etc.). 
In these cases, breast MRI can be used as a 
problem- solving modality [39, 40].

12.4.2  Postoperative Breast MRI

12.4.2.1  Postoperative Evaluation 
of Patients with Recurrent 
Breast Cancer

In the postoperative setting, if clinical and radio-
logic findings are inconclusive to evaluate sus-
pected recurrence, breast MRI may be used in 
women with previous breast cancer history [41].

12.4.2.2  Postoperative Evaluation 
of Tissue Reconstruction 
and Breast Augmentation

Breast MRI is used in differentiating between 
recurrence and fat necrosis in patients with his-
tory of breast cancer reconstructed by autolo-
gous fat grafting. Non-contrast breast MR is 
sufficient almost all the time when evaluating the 
integrity of silicone implants.  Contrast- enhanced 
breast MRI is needed to evaluate patients who 
have undergone implant reconstruction follow-
ing lumpectomy or mastectomy for breast 
cancer.

12.4.3  Other Roles of Breast MRI

12.4.3.1  Metastatic Cancer 
with Unknown Primary 
Origin

Breast MRI is taken into consideration to evalu-
ate patients presenting with axillary or distant 
metastatic disease. This group of patients 
doesn’t have any sign of breast cancer within 
mammography or physical exam for primary 
breast carcinoma. Some studies showed that 
occult primary breast tumor can be found in 
nearly half of women presenting with meta-
static axillary lymph adenopathy with breast 
MRI [42].

a b

Fig. 12.7 While breast magnetic resonance imaging 
shows a large mass lesion (arrow) with axillary lymphade-
nopathy (asterix) on the right breast during timely diagno-

sis (a), after neoadjuvant chemotherapy, size of lesion 
(arrow) and axillary lymphadenopathy (asterix) decreased 
prominently (b)
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12.4.3.2  Screening of High-Risk 
and Intermediate-Risk 
Patients for Breast Cancer

Since 2007, the American Cancer Society has 
recommended annual screening mammography 
and supplemental screening MR imaging for the 
following women [43]:

• Estimated lifetime risk of 20% for breast 
cancer

• BRCA mutation carriers
• First-degree relatives of BRCA mutation car-

riers who remain untested
• Mediastinal irradiation between the ages of 10 

and 30
• Certain genetic syndromes (Li-Fraumeni, 

Cowden, Bannayan-Riley-Ruvalcaba)

The NCCN guidelines advice that screening 
of high-risk patients is to begin 10 years prior to 
the youngest family member (the first-degree 
relative) with breast cancer with MR imaging at 
age 25 and with mammography at age 30 [43].

12.5  Nipple Discharge

Nipple discharge is the third most common com-
plaint (nearly 7% of all breast complaints) after 
breast pain and breast masses [44]. Nipple dis-
charge can result from pathologic or benign or 
physiologic causes [45].

Selection of imaging method in patients with 
nipple discharge is summarized below according 
to ACR Appropriateness Criteria [44]:

• Imaging is not necessary for evaluation of 
physiologic nipple discharge.

• For women 40  years of age or older, mam-
mography or DBT should be the initial exami-
nation. US is usually added as a complementary 
examination. Mammography should be 
repeated if prior mammography was per-
formed >6 months ago. MRI or ductography 
may be useful when the initial imaging evalu-
ation is negative.

• For women 30–39  years of age, US can be 
used as an initial examination in place of 

mammography. Further evaluation can be 
done with mammography or DBT depending 
on US findings.

• For women 30  years of age or younger, US 
should be the initial examination. 
Mammography or DBT may be complemen-
tary depending on US findings or if the patient 
has a genetic mutation predisposing to breast 
cancer.

12.6  Age-Related Preferences 
and Sceneries for Palpable 
Breast Masses

12.6.1  For Women 40 Years of Age or 
Older

Diagnostic mammography is indicated as the ini-
tial examination in the evaluation of a palpable 
breast finding for women aged 40 years.

12.6.1.1  Scenery 1: Mass 
with Probably Benign 
Features (BI-RADS 3) 
on Mammography

Depending on the outcome of the mammographic 
exam, if the mass lesion has probably benign fea-
tures (BI-RADS category 3), further evaluation is 
needed by US. After evaluation of US, mass is 
categorized using BI-RADS classification. 
Finally, if a lesion is categorized as BI-RADS 
category 3, follow-up and then periodic surveil-
lance may be the appropriate management in lieu 
of biopsy. If the mass is new on imaging, then 
biopsy is indicated [18].

12.6.1.2  Scenery 2: Suspicious or 
Malignant Findings (BI-RADS 
4 or 5) on Mammography

If the radiologist notifies suspicious (BI-RADS 
category 4) or malignant findings (BI-RADS cat-
egory 5) after review of mammographic exam, 
patient has to be further evaluated by US. Biopsy 
planning and performing can be done with US. If 
it is necessary, MRI can be selected to evaluate 
extent of disease before deciding on the manage-
ment plan [18].
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12.6.1.3  Scenery 3: Less Concerning 
Finding on Clinical 
Examination

If the patient has less concerning evidence 
according to clinical exam, after negative or 
benign imaging findings, further evaluation is not 
required. US can be opted to confirm correlation 
of imaging and clinical findings as an adjunct 
modality.

12.6.2  For Women 30–39 Years 
of Age

The term “young” is usually described in ages 
less than 30  years old [11]. In young women, 
many lesions can be not visualized on mammog-
raphy due to increased breast density [31]. Since 
the sensitivity of ultrasound is higher than mam-
mography, ultrasound is selected as the initial 
imaging modality in women aged <40 years.

12.6.2.1  Scenery 1: Solid Mass 
with Probable Benign 
Features

If a palpable breast mass is certainly classified as 
benign on US (simple cyst, duct ectasia, lipoma, 
etc.), short clinical follow-up is preferred in lieu 
of imaging follow-up or tissue sampling.

12.6.2.2  Scenery 2: Suspicious or 
Malignant Findings (BI-RADS 
4 or 5)

If ultrasound demonstrates a suspicious finding 
in a younger woman, bilateral mammography is 
recommended to evaluate for additional ipsilat-
eral and contralateral lesions. Mammogram with 
radiopaque marker over palpable finding and spot 
compression views or DBT with or without spot 
compression is preferred to further characterize 
the lesion, to assess for extent of disease, and to 
evaluate contralateral breast [18].

12.6.2.3  Scenery 3: If Less Concerning 
Finding on Clinical 
Examination

If the patient has less concerning evidence 
according to clinical exam, firstly, US exam is 

preferred to find out the cause of palpable find-
ings. When any typical benign lymph node or 
cyst is detected, the patient is classified BI-RADS 
2, and further evaluation isn’t necessary. When 
there is no correlation between imaging and clin-
ical findings, further evaluation with mammogra-
phy and DBT is needed.

12.6.3  For Women 30–39 Years 
of Age

A large series study shows that ultrasound has 
higher sensitivity than mammography (95.7% vs 
60.9%, respectively), in women with complaints 
of focal breast symptoms 30–39  years of age 
[46]. So, ultrasound or mammography is opted to 
evaluate focal palpable clinical findings in this 
women age group.

12.6.3.1  Scenery 1: Management 
of Palpable Findings 
in Women

First option of imaging can be mammography or 
US according to clinical findings. If the patient 
has less concerning evidence according to clini-
cal exam, after negative or benign imaging find-
ings, further evaluation is not required.

12.7  Preoperative 
and Postoperative 
Preferences

12.7.1  Assessment of Preoperative 
and Perioperative Breast 
Cancer Patient (In Terms 
of Extent of Disease)

Accurate delineation of tumor size and extent of 
disease are too significant to plan the appropriate 
surgery especially breast-conserving surgery 
(BCS) depending on patient’s age and clinical 
findings. Preoperative extent of disease is usually 
evaluated with mammography and/or US and 
sometimes MRI in selected cases only. Specimen 
radiography can be used to determine intraopera-
tive resection margin during BCS.  It has been 
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reported in literature that the diagnostic accuracy, 
sensitivity, and specificity are 60–84, 55–60, and 
60–92%, respectively [47].

12.7.2  Assessment of Postoperative 
Breast Cancer Patient (In 
Terms of Residue 
and Recurrence of Disease)

After BCS, patients are closely monitored at 
variable intervals up to 5 years with mammog-
raphy and physical examination [48]. Annual 
mammograms are appropriate for the surveil-
lance of breast cancer patients who have had 
BCS and radiation therapy. There is no clear 
benefit in shorter-interval imaging. At the end 
of radiation therapy, patients should wait 
6–12  months to begin their annual mammo-
gram surveillance. Any suspicious findings on 
physical examination or surveillance imaging 
might warrant a shorter interval between mam-
mograms [48].

In recent years, usage of breast MRI has 
increased in breast cancer diagnosis in the pre-
operative and postoperative setting [49]. 
Currently, the use of breast MRI is helpful 
when mammography and ultrasound are equiv-
ocal especially differentiation recurrence and 
postoperative changes (scar tissue, fat necro-
sis, etc.). Postoperative scar tissue usually is 
not enhanced. One study showed that the 
absence of enhancement in breast MRI was 
associated with an 88% negative predictive 
value for cancer [50].

12.8  Conclusion

Although breast cancer is a common disease, and 
the survival has been greatly improved in recent 
years, this success has been achieved by multidis-
ciplinary care. In the future, breast imaging and 
its diagnostic roles will further increase in daily 
medical practice. As mentioned in the above 
chapters, clinical team is worked coordinately, 
and attention should be paid to two messages as 
mentioned below:

• Any highly suspicious breast mass detected by 
imaging should be biopsied, irrespective of 
clinical findings.

• Any highly suspicious breast mass detected by 
clinically should be biopsied, irrespective of 
imaging findings.
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