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Preface

The breast oncology field is rapidly changing and smaller texts, which can be
updated more often, are of clinical value to practitioners, especially those who do
not have access to a multidisciplinary clinic. In this book, we have endeavored to
provide enough current and clinically useful information for all subspecialists who
routinely care for breast cancer and breast disease, and have included dedicated
breast and plastic surgery, radiation, and medical approaches, recognizing the fact
that the management should be multidisciplinary. We believe that this book struc-
ture will provide our readers with a balanced view of oncologic and non-oncologic
approaches routinely utilized in the field in the management of patients. This hand-
book has been written especially for younger practitioners involved in the care of
patients; in addition, we hope that experienced clinicians in all related fields will
also find it a handy, ‘on-the-go’ resource and can use it in their busy clinics while
they manage patients.

We do realize that given the smaller format of our handbook, we will not be
able to completely satisfy all readers and some may still want to pursue the online
search engines and larger textbooks when needed. We also recognize that not all
management viewpoints may have been included; and some may disagree with us
on certain, more controversial clinical issues; however, we have striven to point out
these controversies and provide enough useful and up-to-date information that is
relevant and clinically applicable, followed by the rationale behind the University
of Maryland approach. We sincerely hope you will enjoy reading and using the
Handbook of Breast Cancer and Related Breast Disease in your clinics, especially
when you need a quick look or reminder on the clinical management approaches
to the treatment of breast diseases. Finally, we would like to thank all the contribut-
ing authors for their time and effort, as well as Helen Spiker for her administrative
help during production of this book.

Katherine H. R. Tkaczuk, MD, FACP
Susan B. Kesmodel, MD
Steven ]. Feigenberg, MD
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Breast Imaging: Breast Cancer Screening, 1
Diagnosis, Staging, and Surveillance

Cristina Campassi, Lyn Ho, Jessica Galandak, Sergio Dromi, Divya Awal, Daniel Maver,
Jasleen Chopra, and Sonya Y. Khan

INTRODUCTION

Imaging is essential in detecting, diagnosing, staging, and providing surveillance of
diseases of the breast. Breast imaging plays a fundamental role, as clinical examina-
tion of the breast and surrounding regional lymph nodes is extremely challenging
and nonpalpable abnormalities in the breast are common.

Indications for Breast Imaging

Asymptomatic women undergo screening while women with clinical breast signs
and symptoms undergo a diagnostic evaluation.

SCREENING EXAM

Mammography is the main screening modality. Breast MRI is a supplemen-
tal modality in women at increased risk for breast cancer. Periodic screening
is recommended. The National Comprehensive Cancer Network (NCCN) rec-
ommends receiving an annual mammogram starting at age 40 for average-risk
women and earlier screening mammography supplemented with breast MRI for
high-risk women (1,2). Screening exams are performed by a technologist and
interpreted by a radiologist at a later time. The Food and Drug Administration
requires mammography providers to inform women of their screening mammo-
gram results within 30 days of the exam date. At our institution we batch-read
screenings that are usually interpreted within a few days unless prior mammo-
grams performed at another facility are unavailable for comparison. In such
cases, 2 weeks are allowed to receive the patients’ prior mammograms before
reading the current screening exam.

DIAGNOSTIC EXAM

Imaging evaluation is tailored to a specific clinical or imaging finding. The radiol-
ogist prescribes dedicated mammographic views and/or an ultrasound as needed
and monitors the exam while it is in progress. The patient is informed of the results
the same day.

Multimodality Breast Imaging

Breast imaging encompasses multiple modalities. Guidelines for the use of differ-
ent modalities are outlined in the American College of Radiology (ACR) Appropri-
ateness Criteria and Practice Guidelines (3-6).
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MAMMOGRAPHY AND ULTRASOUND

Mammography and ultrasound are established conventional imaging modalities.
In the screening setting, mammography is the only test proven to reduce mortality
in randomized trials (7) and ultrasound has been shown to increase cancer detec-
tion in a subset of women with increased risk for breast cancer and dense breast
tissue on mammography (8). In the setting of clinical symptoms, mammography
and ultrasound are the first-line exam in women over and under the age of 30,
respectively.

MRI

MRI is the best modality to detect silicone breast implant rupture. It is also the
most sensitive imaging tool for detecting breast cancer and may identify cancer
occult to clinical examination or conventional modalities such as mammography
and ultrasound. MRI is used to supplement screening mammography in women
with increased risk for breast cancer (2,9). In the setting of known breast cancer,
MRI is used to assess the extent of disease in selected cases and response to sys-
temic therapy in the neoadjuvant setting. In selected cases, it may be used for prob-
lem solving.

CONTRAST ENHANCED MAMMOGRAPHY (CEM)

Contrast enhanced mammography (CEM) is utilized in selected diagnostic cases,
mostly as an alternative to breast MRI.

NUCLEAR MEDICINE MODALITIES

Nuclear medicine modalities such as positron emission mammography (PEM) and
molecular breast imaging (MBI), also known as breast-specific gamma imaging
(BSGI), are used for rare selected high-risk women in the diagnostic setting.

Breast Imaging Reporting and Data System (BI-RADS)

A standardized set of guidelines was developed by international experts in breast
imaging with support from the ACR. The first edition, published in 1993, set guide-
lines for mammography. The most recent edition, published in 2013, provides
guidelines for mammography, breast ultrasound, and breast MRI (10). The goal
is to provide a common language for mammography and health care providers
to facilitate communication and patient care. Standardization of finding descrip-
tion, assessment, recommendation, and reporting allows for easy communications,
medical audit, and patient tracking.

BI-RADS PRINCIPLES

The guiding principle of BI-RADS is concordance. Finding descriptor, assess-
ment, and recommendation need to be congruent (eg, a finding with a suspicious
description cannot be classified as benign). Correlation of findings identified using
different imaging modalities or at clinical breast examination (eg, a mass seen
on mammogram correlated with ultrasound and clinical exam) is also required.
Finally, desired benchmarks (eg, recall rate, sensitivity, specificity) are established
and are reinforced through medical audit.
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BI-RADS ASSESSMENT CATEGORIES AND RECOMMENDATION

Atinterpretation, findings are identified, analyzed, described, and then classified
according to assessment categories. The assessment may be final or incomplete.
A final assessment may apply to a screening or diagnostic exam. An incomplete
assessment usually applies to a screening (eg, need comparison to prior mam-
mograms or additional mammographic views). By convention, the assessment
category is composed of a numeric code and a statement. Assessment category
0 is used for incomplete exams. The remaining six assessment categories, num-
bered from 1 to 6, are used for final assessment and span from negative exam
to known malignancy (Table 1.1). The degree of abnormality and likelihood of
malignancy are lowest with low BI-RADS assessment numeric code and high-
est for BI-RADS 5. The likelihood of malignancy for BI-RADS 3 is <2%, for
BI-RADS 4 the likelihood ranges between >2% and 95%, and for BI-RADS 5 it
is >95%. Notably, assessment category 4, used for suspicious findings, may be
subdivided into three groups (ie, 4A, 4B, and 4C) based on level of suspicion
(likelihood of malignancy is >2% to <10% for 4A, 10% to <50% for 4B, and
>50% to 95% for 4C). The recommendation should be in keeping with the find-
ing assessment category and clinical history. These guidelines ensure standard-
ization across radiologists.

BREAST CANCER SCREENING

Breast cancer is the most common cancer in women of all races and ethnicities and
a leading cause of premature mortality among U.S. women. Early detection is asso-
ciated with reduced mortality. Mammogram is the primary test recommended to
identify early breast cancer. Supplemental screening with other modalities, such as
breast MRI and ultrasound, in selected subgroups of women has shown increased
detection of breast cancer.

Table 1.1 BI-RADS Assessment Categories: Numeric Coding, Definition,

and Pertinent Recommendation

Assessment category Recommendation

0. Incomplete Need additional imaging evaluation
(recall) and/or prior mammograms
for comparison

1. Negative Routine mammogram

2. Benign Routine mammogram

3. Probably benign Initial short-term (6 months)
follow-up

4. Suspicious Tissue diagnosis

5. Highly suggestive of malignancy Tissue diagnosis

6. Known biopsy-proven malignancy Appropriate action

BI-RADS, breast imaging reporting and data system.
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Mammography and Digital Breast Tomosynthesis

A meta-analysis of seven randomized controlled trials of screening mammogra-
phy in women 39 to 74 years of age has demonstrated a 20% overall reduction in
mortality from breast cancer with a 22% mortality reduction in women aged 50 to
74 and 15% reduction in women aged 39 to 49 (11). Despite the well-documented
benefit of screening mammography, debate and uncertainty exist on the opti-
mal screening strategy because exposure to screening generates false positives
(ie, benign findings that require workup and biopsy to exclude cancer), identifies
subclinical cancers that may not become clinically significant if undetected, and
results in radiation exposure. As a result, recent screening strategies have deviated
from the previously unanimous recommendation for annual screening mammogra-
phy starting at age 40. The U.S. Preventive Services Task Force in 2009 and 2016 (12)
and the American Cancer Society in late 2015 (13) have suggested more restrictive
guidelines (Table 1.2). While recognizing the mortality reduction from screening
mammography across all ages, both organizations encourage women to decide with
their physician when to start and end, and how often to undergo screening mam-
mography (12,13).

TECHNOLOGY

Mammography utilizes ionizing radiation, which is captured on a detector after
passing through the breast. A major advancement in mammography technology
over the past decade has been the development of digital technology, called full
field digital mammography (FFDM) or 2D mammography. Compared to film
screen, digital mammography uses a lower radiation dose, has a digital rather than
film detector, and allows for separation of image acquisition, display, and archiving.
The most recent improvement in mammography is digital breast tomosynthesis
(DBT). While 2D mammography administers ionizing radiation through a sta-
tionary source perpendicular to the breast, DBT uses a moving x-ray source to
image the breast at different angles. Thus, DBT obtains multiple digital images that
can be reconstructed to obtain a quasi-tridimensional (3D) representation of the
breast as opposed to FFDM, which obtains a bidimensional (2D) image. As a result,

Table 1.2 Summary of Screening Strategies and Relative Mortality
Reduction According to the Guidelines of the American College of

Radiology (ACR), National Comprehensive Cancer Network (NCCN),
American Cancer Society (ACS), and U.S. Preventive Services Task
Force (USPSTF)

Screening strategy Mortality
Organization | When to start | When to stop | How often/when | reduction
ACR and 40 Life expectancy | Annual 40%
NCCN <10 years
ACS 45 Life expectancy | Annual 45-54, 31%
<10 years biennial >55
USPSTF 50 74 Biennial 22%
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while breast tissue is superimposed on a view obtained with FFDM, it is viewed
separately with DBT. This improves lesion detection and characterization while
decreasing superimposition of breast tissue and the rate of false positives.

TECHNIQUE

The same standard technique is used regardless of the technology utilized, film-
screen mammography, FFDM, or DBT. A mammogram is performed with the
patient standing or, if needed, sitting in a chair. The mammographic views are
acquired with the breast under compression. A screening mammogram includes
projections of each breast in two routine views: craniocaudal and mediolateral
oblique (Figure 1.1). Therefore, typically a bilateral screening mammogram
includes four views.

INTERPRETATION

The radiologist analyzes the mammographic views and classifies a screening mammo-
gram as negative, benign, or incomplete, using the BI-RADS assessment categories 1,
2,and 0, respectively. Approximately 10% of screening mammograms are incomplete
and require additional imaging with dedicated mammographic views and/or ultra-
sound in accordance with the ACR Practice Guidelines (4,5). Mammographic inter-
pretation and detection of breast findings depend on breast composition (Figure 1.2).
As the relative amount of fat decreases and glandular tissue increases, the breast
becomes dense on a mammogram and cancer detection becomes more challenging
(Figure 1.3). Additionally, dense breast tissue is considered an independent risk fac-
tor for breast cancer. Legislations to increase women's awareness of breast density and
its effect on screening mammography in the setting of dense breast tissue has been
passed in the majority of U.S. states since 2009. This state legislation requires mam-
mography providers to share information about breast density and/or inform women

(A) ®) ©) D)

Figure 1.1 Digital mammogram with 2D technique. Screening mammogram
includes two views of each breast: craniocaudal (CC) (A, B) and mediolateral
oblique (MLO) (C, D). For viewing and interpretation, the mammographic views are
displayed side by side to facilitate comparison of breast tissue and identification
of findings that may represent breast cancer.
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(A) (B) (©) (D)

Figure 1.2 Breast composition varies depending on the amount of fatty and
glandular tissue. Classification of breast composition ranges from almost entirely
fatty (A) to extremely dense (D). The majority of women have either scattered
fibroglandular elements (B) or heterogeneously dense breast tissue (C) while less than
20% of the female population has either fatty (A) or extremely dense breast tissue (D).

of their own breast density. Federal legislation may follow as the Breast Density and
Mammography Reporting Act introduced to the U.S. Congress in October 2013 and
to the U.S. Senate in February 2015 is under consideration.

FULL FIELD DIGITAL MAMMOGRAPHY (FFDM) AND DIGITAL BREAST TOMOSYNTHESIS (DBT)

Compared to film screen, FFDM has shown improved cancer detection of 15% in
women under the age of 50 years, women with radiographically dense breast tissue,
and premenopausal or perimenopausal women (14). DBT has further increased
breast cancer detection by 27% to 40% and decreased false-positive rates by 15% to
40% compared to FFDM (15).

(A) (B)

Figure 1.3 Breast composition influences breast cancer detection. A breast cancer
(circle)iseasierntodetechinasfattybreasty(A) compared to a dense breast (B).
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Breast MRI

Several trials performed throughout the United States, Canada, and Europe in the
mid- to late 1990s assessed the benefit of adding screening MRI to annual mam-
mography in women who were at increased risk of breast cancer. The consistent
finding was a much higher sensitivity for MRI when compared to mammography
with sensitivities between 71% and 100% with MRI and 16% and 40% with mam-
mography. The specificity of mammography remained higher than MRI, ranging
from 93% to 99% compared to 81% to 99% for MRI. While the combination of
higher sensitivity and lower specificity with MRI results in higher callback and
biopsy rates than mammography, it also results in a higher cancer detection rate
(1.04% vs. 0.46% in the Netherlands trial and 1.44% vs. 0.69% in the UK trial).

TECHNOLOGY

MRI utilizes magnetic fields to create multiplanar cross-sectional images through
the body. MRI does not utilize radiation and has extremely good soft tissue con-
trast resolution, making it an excellent imaging modality for evaluating the breast.
An intravenous gadolinium-based contrast agent is needed to reliably detect can-
cers, cancer extension, and other lesions.

TECHNIQUE

Patients are positioned prone. Both breasts are accommodated within an open pad-
ded platform (coil) that allows imaging without compression. The patient is placed
into the bore of the MRI machine. Claustrophobic patients may need open mag-
nets or premedication with anxiolytic. Multiple sequences are performed including
precontrast and postcontrast. The overall scan time is usually 15 to 25 minutes.
Although the scan requires that the patient be able to hold still during the entire
examination, sedation is not required. Contraindications to MRI include a prior
allergic reaction to contrast or severe renal insufficiency. The use of gadolinium
is not recommended if the glomerular filtration rate (GFR) is below 30 mL/min
due to the risk of nephrogenic systemic fibrosis (16). The use of gadolinium-based
agents for elective exams such as breast MRI is contraindicated during pregnancy
and is not needed if the examination is performed to evaluate for silicone breast
implant rupture only.

RECOMMENDATIONS

The American Cancer Society guidelines for screening breast MRI as an adjunct
to mammography (9), the NCCN (2), and the practice guidelines of the ACR (6)
are used as a reference across specialties in the medical community. In our prac-
tice, screening breast MRI is used for all groups of high-risk women listed in the
American Cancer Society guidelines (see Table 1.3). In particular, our experience
on breast cancer survivors has shown that when breast MRI is used in adjunct to
mammography, cancer detection rate increases compared to mammography alone;
see Figure 1.4.

Breast Ultrasound

Historically ultrasound has been used as a diagnostic problem-solving tool in
patientsswhospresentswitheither-asphysical finding (nipple discharge, palpable
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Table 1.3 American Cancer Society Guidelines for Supplemental

Screening Breast MRI

Evidence-based recommendation for annual screening MRI
BRCA mutation carrier
First degree relative of BRCA carrier, but untested
Lifetime risk for breast cancer >20% when evaluated with a model
dependent on family history

Consensus expert opinion recommendation for annual screening MRI
Radiation to the chest between age 10-30 years
Patients with Li-Fraumeni, Cowden, or Bannayan-Riley—Ruvalcaba
syndromes and their first degree relatives

Insufficient evidence for or against annual screening MRI

Lifetime risk for breast cancer of 15%-20% when evaluated with a model
dependent on family history

Lobular carcinoma in situ or atypical lobular hyperplasia

Atypical ductal hyperplasia

Heterogeneously or extremely dense breast on mammography

Women with a personal history of breast cancer, including ductal carcinoma
in situ

Consensus expert opinion recommendation against annual MRI screening
Lifetime risk for breast cancer <15%

lump), a mammographic finding (asymmetry, mass), or, less commonly, an MRI
finding (second look ultrasound for enhancing mass) (see “Imaging Assessment
After Breast Cancer Diagnosis”). It is also the main modality for image-guided
procedures (see “Image-Guided Breast Biopsies”). In addition, breast ultrasound
has been investigated as a modality for breast cancer screening (see this section).

(A) (B)

Figure 1.4 MRI detected, mammographically occult, local recurrence in a high-risk
woman with personal history of breast cancer treated 5 years earlier with partial
mastectomy and radiation therapy. (A) Postcontrast MR image shows a 5-mm
circumscribed homogeneously enhancing round mass (arrow) along the anterior
aspect of the operative bed (circle). Asymmetric size, contour, and skin thickening
of the left breast are due to prior treatment for breast cancer. (B) Subtracted
postcontrast MR image better shows the focal nature of the enhancing mass

i i tal carcinoma in situ (DCIS).
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TECHNOLOGY

Ultrasound is an imaging modality that uses sound waves to create cross-sectional
images through the body. Ultrasound does not use radiation, is portable and inex-
pensive, and produces excellent imaging of the breast.

a. Grayscale ultrasound shows the tissue in different shades of gray and is best
for anatomic evaluation and characterization of lesion morphology (Figure 1.5).

b. Color Doppler ultrasound is best for evaluating the presence of blood flow and
distinguishing venous and arterial flow.

c. Power Doppler ultrasound is best for detecting a subtle amount of blood flow
without the capability of differentiating between arterial and venous flow.

d. Ultrasound elastography allows quantitative and qualitative evaluation of
tissue deformation in response to an applied force. This is a simple and rapid
method that can improve the sensitivity and specificity of grayscale images.

TECHNIQUE

Patients are positioned supine with the ipsilateral arm raised above their head. The
ultrasound probe is placed on the breast with interposed conductive gel. Conven-
tionally, the exam is performed with a handheld transducer operated by an ultra-
sound technologist or a physician. Whole breast ultrasound may also be performed
with automated equipment positioned by a technologist. During handheld ultra-
sound, representative static images are saved for interpretation. During automated
breast ultrasound the entire breast is imaged, allowing for improved consistency
and reproducibility of images as well as decreased operator dependence.

SCREENING BREAST ULTRASOUND

The ACRIN 6666 trial (NCT00072501) was performed to compare screening
mammography alone to combined screening mammography and physician-per-
formed handheld screening breast ultrasound. The study was targeted at women

) ' B T ©

Figure 1.5 Ultrasound of three breast masses. (A) Anechoic mass (asterisk) with
imperceptible wall and posterior through transmission pathognomonic for simple
cyst. (B) Benign appearing solid mass (calipers) with circumscribed margins,
homogenous hypoechoic echotexture, orientation parallel to the chest wall, and
no posterior shadowing. Pathology: fibroadenoma. (C) Highly suspicious solid
mass (arrowheads) with irregular margins and shape, hypoechoic echotexture,
orientation not parallel to the chest wall, and with marked posterior shadowing.
Pathology: invasive ductal carcinoma.


https://clinicaltrials.gov/ct2/show/NCT00072501
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with dense breasts and increased risk of breast cancer. The addition of screen-
ing breast ultrasound to screening mammography resulted in an increased
cancer detection rate (4.2 additional cancers/1,000 patients screened). However,
the combination of screening breast ultrasound and mammography resulted in
a 250% increase in biopsy rate and a low positive predictive value for biopsied
findings (17).

SCREENING BREAST ULTRASOUND CONCEPTS FOR GUIDELINES

Although guidelines for screening breast ultrasound are currently not standard-
ized, there is agreement that screening breast ultrasound may be performed as
an adjunct to and in conjunction with screening mammography when indi-
cated. Given the superior sensitivity of screening breast MRI, this is the pre-
ferred supplemental screening modality in women at high risk for breast cancer.
There may be some role for the use of screening breast ultrasound in women
with >20% lifetime risk for developing breast cancer who have a contraindi-
cation to breast MRI, or women with 15% to 20% lifetime risk for developing
breast cancer (18).

DIAGNOSIS OF BREAST DISEASES BY IMAGING

In contrast to screening mammography, diagnostic breast imaging is a tailored
exam for evaluation of a specific clinical finding or an abnormality detected at
screening. Appropriate diagnostic imaging tests for common indications are out-
lined in the following text.

Palpable Breast Lump

Mammography and ultrasound are primarily utilized. Breast MRI is typically
not indicated as a first-line diagnostic exam due to cost, necessity of intravenous
contrast, and likely higher rate of incidental false-positive findings unrelated to
the palpable abnormality (19), although it may occasionally be used for problem
solving.

FEMALE PATIENTS 30 YEARS OF AGE OR OLDER

Diagnostic mammogram (including spot compression views) with a skin marker
placed at the site of palpable concern is the first-line modality. Following mam-
mography, targeted ultrasound of the palpable area of concern is typically per-
formed for further evaluation (19).

FEMALE PATIENTS YOUNGER THAN 30 YEARS OLD

Evaluation should begin with an ultrasound, targeting the region of palpable con-
cern. Mammography is generally not performed due to density of breast tissue in
young patients limiting sensitivity and in order to avoid unnecessary exposure to
radiation (20). If no sonographic finding is detected at the site of palpable con-
cern, mammography may or may not be recommended, depending on the level of
clinical suspicion (20). Mammography may also be utilized to further characterize
an indeterminate sonographic finding (eg, fat necrosis, which is typically better
evaluated mammographically).
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MALE ADULT PATIENT

Evaluation should begin with diagnostic mammogram. If the mammographic
findings are indeterminate or suspicious, ultrasound should follow (21).

MALE CHILDREN/ADOLESCENTS

Palpable breast masses are rare in the pediatric male population (22). Male chil-
dren and adolescents with physical exam and clinical history consistent with
gynecomastia require no imaging evaluation (23). If there is suspicion for etiology
other than gynecomastia (ie, male breast cancer) ultrasound is the primary imag-
ing modality (22). Breast cancer comprises less than 1% of pediatric cancers, and is
exceedingly rare in pediatric males. Malignant lesions are almost always metastatic
or primary tumors of nonbreast tissue origin (22).

PREGNANT AND LACTATING PATIENTS

Ultrasound is the initial imaging modality of choice recommended for a palpable
breast mass in a pregnant or lactating patient. However, mammography is not con-
traindicated in pregnancy and should be performed if malignancy is suspected.
With proper abdominal shielding, mammography poses little risk of radiation
exposure to the fetus, estimated at less than 0.01 Gy (24).

In the absence of any mammographic or sonographic findings corresponding
to a palpable mass, clinical follow-up is indicated. A highly suspicious physical
exam should prompt biopsy by palpation in the absence of the imaging findings.

Breast Pain

Pain can be cyclical or noncyclical, depending on its temporal relation to the
menstrual cycle, unilateral or bilateral, and the distribution can be diffuse or focal
(involving less than 25% of the breast tissue) (25).

CYCLICAL, BILATERAL, OR NONFOCAL BREAST PAIN

Imaging is not indicated due to the low yield of finding a specific cause; results vary
in regard to whether imaging provides reassurance in this group of patients (25).

NONCYCLICAL, UNILATERAL, FOCAL BREAST PAIN

Evaluation may begin with ultrasound or mammography depending on whether
the patient’s age is under or above 40. Imaging may identify a treatable cause of the
pain, provide reassurance, and usually exclude malignancy (26).

Nipple Discharge

Clinically concerning features of nipple discharge in a nonlactating patient include:
bloody, clear, or serosanguinous discharge; unilateral symptoms; and spontaneous
(as opposed to expressed) discharge.

PATIENT LESS THAN 30 YEARS OF AGE

Evaluation should begin with ultrasound, followed by mammogram if findings are
equivocal or suspicious.
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PATIENT OLDER THAN 30 YEARS OF AGE

Evaluation should include mammogram and ultrasound.

If no etiology is identified with initial imaging studies and discharge is clinically
concerning, breast MRI should be considered. At the surgeon’s request, a ducto-
gram may be performed. A ductogram is a radiologic exam performed by cannu-
lating and injecting contrast through the discharging duct. This test may identify
and localize intraductal disease.

Implant Abnormalities

Most silicone breast implant ruptures are clinically silent or asymptomatic, making
diagnosis difficult. Physical exam alone is unreliable with an approximate sensi-
tivity of 30% for rupture detection. MRI is the test of choice to evaluate implant
integrity or rupture. Sensitivity of mammography for implant rupture is 68%, of
ultrasound is 77%, and of MRI is 93% (27). Ultrasound may be considered if MRI
is unavailable as it is more specific than mammography and does not expose the
patient to radiation.

IMAGE-GUIDED BREAST BIOPSIES

The mainstay of establishing pathological diagnosis of suspicious lesions is image-
guided percutaneous biopsy. This has been shown to have excellent accuracy and
is now the standard of care (28). Surgical biopsy is reserved for those lesions that
are not amenable to image-guided biopsy. The advantages of minimally invasive
image-guided breast biopsy over surgical biopsy are numerous and include shorter
recovery time, lower cost, higher safety, and minimal scarring (28,29). Image-
guided biopsies are utilized for nonpalpable, image-detected findings and palpable
findings to direct the needle to the most suspicious portion of a lesion.

Type of Image-Guided Biopsy
The choice of modality used for biopsy depends on optimal lesion visualization,
efficiency, and safety.

ULTRASOUND-GUIDED BIOPSY

Ultrasound-guided biopsy is the most commonly used image-guided biopsy that
is performed with the patient lying comfortably supine. Advantages of ultrasound
guidance include lack of ionizing radiation, accessibility to all areas of the breast,
real-time visualization of the needle and lesion, readily available equipment, and
greater patient comfort since it does not require breast compression. For these rea-
sons, it is the preferred method for lesions that are visualized by ultrasound. Either
spring-loaded or vacuum-assisted biopsy devices can be utilized.

STEREOTACTIC BIOPSY

Stereotactic biopsy is typically utilized for lesions that are only seen mammograph-
ically. The patient is positioned either prone, upright in a chair, or in lateral decu-
bitus and the breast is placed in compression. The lesion is centered in an aperture
within the compression plate and images are obtained from multiple angles to
determine the depth of the lesion. After the biopsy needle is advanced to the cal-
culated-locationsand-needlespositionsiswerified, tissue samples are taken using a
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vacuum-assisted biopsy device (29). A specimen radiograph is performed to eval-
uate for the presence of the lesion (typically calcifications) within the sample and a
clip is placed to mark the biopsy site for future reference.

MRI-GUIDED BIOPSY

MRI-guided biopsy is utilized for lesions seen with MRI only. The patient is placed
inside the scanner for imaging and outside of the scanner for the biopsy. The
breast is immobilized and biopsied using a compression grid system designed to
fit the breast coil. After contrast administration and imaging, the grid provides
landmarks for calculation of lesion position (29). A needle sheath is placed at the
lesion site and an obturator is used for confirmation of position with additional
MR images. When appropriate position is confirmed, an MR-compatible vacuum-
assisted biopsy device is placed through the sheath and used to sample the lesion.

Type of Needle Biopsy

The type of needle utilized for a breast biopsy depends on the lesion characteristics,
level of suspicion, and modality used for biopsy. Large (12G, 14G) core needles and
(8G, 9G, 10G) vacuum-assisted biopsy devices are the preferred sampling method
yielding the highest diagnostic accuracy. Fine (23G or 25G) needle aspiration of
the breast is limited to selected cases (eg, benign solid masses in teenagers) due to
the high rate of inadequate sampling.

For all image-guided breast biopsies, metallic markers are placed at the biopsy
sites following sampling to facilitate follow-up or excision. The radiologist should
review pathology results in conjunction with imaging features of each lesion to
determine concordance of results and ensure appropriate patient management rec-
ommendations (28).

IMAGE-GUIDED NEEDLE LOCALIZATIONS

Image-guided needle localization and subsequent surgical excision is indicated if
percutaneous biopsy cannot be performed or is inconclusive, for high-risk lesions,
if there is discordance between imaging and pathology results from percutane-
ous biopsy, or for treatment purposes after percutaneous biopsy yields a malignant
diagnosis. Localizations are typically performed using a needle-wire system. There
are several available needle-wire systems, all of which allow placement of a wire
through an introducing needle that has been positioned in the breast at the lesion.
Mammographic, ultrasound, or MRI guidance can be utilized (Figure 1.6). Brack-
eted localization using multiple wires can be performed for multiple lesions or for
extensive microcalcifications, in coordination with the surgeon (29).

RADIOLOGIC-PATHOLOGIC CORRELATION

Image-guided percutaneous breast biopsies have become an integral part of the
diagnosis of breast diseases. Prior to performing an image-guided biopsy, the
radiologist should predetermine the likelihood of malignancy based on imaging
characteristics. Following biopsy, the radiologist needs to correlate radiologic and
pathologic findings to validate their concordance and to recognize discordant or
false-negative or false-positive biopsy results. Assessment of concordance can be
performedyviacasereviewsat:ammultidiseiplinary conference or independent review
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(A) (B) (©) (D)

Figure 1.6 Ultrasound-guided needle localization biopsy-proven breast cancer.
(A) Needle-wire device utilized for preoperative localization. The needle is used

to introduce the thin wire within the lesion to be excised. This type of wire has

a hook shape. (B) Ultrasound guidance utilized for needle-wire localization
placement shows the wire (arrows) as a bright line through the solid mass (circle).
(C) Post-procedure mammogram confirms successful localization of the mass and
metallic clip placed at the time of biopsy (circle). (D) Magnification radiograph of
the surgical specimen shows the wire, the spiculated mass, and the clip (circle)
within the excised tissue.

of imaging and pathology findings concurrently. With knowledge of the pathology
results, images from the procedure should be scrutinized to determine if the lesion
was appropriately targeted and sampled. Specimen radiographs from the biopsy
and postbiopsy mammogram after clip placement should also be re-evaluated.
Particular attention to radiologic—pathologic correlation is required for those few
selected cases of fine needle aspiration, as the diagnostic accuracy of fine needle
aspiration is lower than core needle or a vacuum-assisted biopsy, in particular if a
cytologist is not on site to assess the specimen for adequacy. In cases of discordant
or high-risk lesions, the breast surgeon, radiologist, and pathologist must review
the case and reach a consensus of the best management plan to avoid delay in diag-
nosis. The possible clinical scenarios are outlined in the following list:

1. Concordant benign lesions. Imaging favors a benign etiology, and pathology
results are benign. The patient should return for follow-up imaging in 6 months
or 1 year and continue clinical follow-up if the lesion was palpable. Overall,
the false-negative rate from image-guided core needle biopsy is reported to be
approximately 2% (30).

2. Concordant malignant lesions. Imaging favors suspicious etiology, and
pathology results are malignant. The patient should be promptly referred to a
multidisciplinary team for discussion of treatment.

3. Discordant benign lesions. Imaging favors suspicious etiology, but pathology
results are benign. Image-guided needle biopsies can yield false-negative results
secondary to sampling error, mostly at fine needle aspiration. It is prudent to
repeat the image-guided needle biopsy with a larger needle or refer the patient
to a surgeon for excisional biopsy to ensure adequate tissue sampling.
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4. Discordant malignant lesions. Imaging favors benign etiology, but pathology
results are malignant. False-positive results may occur, mostly at fine needle
aspiration, and require sampling with a larger biopsy device, either a core needle
or vacuum-assisted biopsy device. In view of malignant pathology, the patient
should be ultimately referred for surgical consultation.

5. High-risk lesions. Histopathology yields a high-risk lesion with associated
increased risk for developing breast cancer (see Chapter 2). Patients should be
referred for surgical consultation.

IMAGING ASSESSMENT AFTER BREAST CANCER DIAGNOSIS

After a patient is diagnosed with breast cancer, a staging evaluation is pursued to
determine the extent of disease, guide management decisions, and estimate prognosis.

DIAGNOSTIC MAMMOGRAPHY

Diagnostic mammography and targeted diagnostic ultrasound are the first-line
imaging evaluation during initial workup and staging. The ipsilateral breast should
be evaluated for multifocal or multicentric disease. The contralateral breast should
also be evaluated for synchronous cancer. Additional suspicious lesions detected
on MRI that may change the treatment plan should undergo image-guided biopsy
(stereotactic or ultrasound-guided) prior to surgery. For lesions not amenable to
percutaneous needle biopsy, needle localization and excisional biopsy should be
performed to aid in staging.

AXILLARY ULTRASOUND AND AXILLARY NODE SAMPLING

Axillary ultrasound and axillary node sampling may be performed to assess
ipsilateral and contralateral lymph nodes as indicated and agreed upon with the
oncologists (31).

BREAST MRI

Breast MRI can define the anatomic extent of the cancer more accurately than
mammography and ultrasound (32). MRI identifies additional ipsilateral disease
in up to 30% of patients (33) and contralateral synchronous malignancy in approx-
imately 5% of patients with known breast cancer (34), which may impact surgical
management (Figure 1.7). In addition, breast MRI is recommended for invasive
lobular carcinoma and inflammatory breast cancer to assess tumor involvement
of the nipple or chest wall (35,36). Other indications for breast MRI following a
cancer diagnosis include determining response to neoadjuvant chemotherapy and
evaluating patients with metastatic axillary adenopathy of unknown primary.

PET-CT

PET-CT is indicated in the initial staging of a selected group of breast cancer
patients. Currently, PET/CT is used to evaluate nodal involvement and distant dis-
ease in patients with stage 2B or higher in which PET/CT may identify clinically
occult internal mammary, supraclavicular, and infraclavicular lymph nodes (37).
NCCN guidelines recommend PET/CT in patients with clinical stage ITIA (T3,
N1, MO0) or higher breast cancer (category 2B recommendation). At our institution
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Figure 1.7 MRI-detected multicentric disease in a 52-year-old postmenopausal
patient with newly diagnosed right breast cancer manifested as a palpable
lump. (A) Diagnostic mammogram demonstrates an irregular mass (circle) at
the palpable lump (triangular marker on skin) in the upper outer right breast.

(B) Ultrasound shows a suspicious irregular solid mass (arrows), proven

to represent an invasive ductal carcinoma at ultrasound-guided biopsy.

(C) Preoperative breast MRI shows the biopsy-proven cancer in the posterior
upper outer quadrant (circle) and an additional 6-mm enhancing mass in the
anterior upper inner quadrant (arrow). MRI-guided breast biopsy of the 6-mm
mass reveals invasive ductal carcinoma confirming multicentric disease.

we recommend PET/CT for patients with lesser disease burden if they have an
aggressive phenotype such as triple negative or Her2+ disease. PET/CT may also be
useful when CT or MRI is equivocal, when evaluating response to systemic chemo-
therapy in the setting of distant metastases, and when evaluating clinically asymp-
tomatic treated breast cancer survivors with rising levels of tumor markers (38).

CT

CT is recommended by the NCCN in patients with symptoms or laboratory values
suspicious for pulmonary or abdominal metastases.

IMAGING SURVEILLANCE OF BREAST CANCER SURVIVORS

Currently, there are over 3 million breast cancer survivors in the United States
(2,39,40). These patients are monitored both on clinical and imaging bases.
A meta-analysis of 13 studies with 2,263 breast cancer survivors demonstrated bet-
ter survival in asymptomatic patients with imaging-detected local-regional and
contralateral recurrence compared to symptomatic patients with clinically detected
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recurrence (41). Imaging surveillance of breast cancer survivors may entail multi-
ple imaging modalities.

MAMMOGRAPHY

Mammography is considered the main surveillance-imaging modality for patients
following curative primary breast conservation treatment. Studies have shown
improved survival for early detection of recurrence in posttreatment patients (42).
Current guidelines from the American Society of Clinical Oncology (ASCO) and
NCCN suggest annual mammogram based on expert opinion (41). Mammogra-
phy alone detects 8% to 50% of recurrent cancer in the ipsilateral breast and 18% to
80% of contralateral metachronous cancers (43). Postoperative and postradiation
changes can decrease sensitivity and specificity of mammography (41). Therefore,
additional adjunct surveillance-imaging modality may be considered. In our prac-
tice we perform annual screening mammography, preferably with DBT, and often
add screening breast MRI in women aged 65 and under.

BREAST ULTRASOUND

ASCO and NCCN do not recommend routine surveillance ultrasound in women with
a personal history of breast cancer. The ACR suggests that screening ultrasound is an
option for women with intermediate risk (eg, personal history of breast cancer) and
women with high risk for breast cancer who are unable to undergo breast MRI (18,41).

BREAST MRI

Breast MRI is a resource-intensive modality and can be more difficult for patients to
tolerate compared to ultrasound or mammography. However, breast MRI has been
shown to be superior in differentiating postoperative and posttreatment changes
from recurrent tumor (41). In addition, a large retrospective study by Brennan
et al demonstrated a benefit to MRI surveillance in patients with a personal history
of breast cancer, detecting malignancy in 12% of patients (44). At our institution,
we compared cancer detection with screening mammography and breast MRI on
249 asymptomatic breast cancer survivors treated with breast conserving therapy
or mastectomy. Supplemental screening breast MRI identified the vast majority of
cancers: of the 11 diagnosed cancers, 8 were detected by MRI alone, 3 by MRI and
mammography, and none by mammography alone (45). Respectively, sensitivity
and specificity were 84.6% and 95.3% for breast MRI and 23.1% and 96.4% for
mammography. Therefore, breast MRI should be considered an important adjunct
surveillance-imaging tool for breast cancer survivors.

F-18 FLUORO-DEOXYGLUCOSE (FDG) POSITRON EMISSION

TOMOGRAPHY (PET)

Once recurrent disease is suspected based on clinical or other imaging findings,
F-18 FDG PET is considered appropriate to evaluate the extent of disease and dis-
tant metastasis, as its sensitivity and specificity have been reported up to 97% and
82%, respectively, compared to conventional imaging (46). Otherwise, given the
radiation exposure, high cost, and low sensitivity for primary tumor detection of
only 68% for tumors <2 cm (47), PET-CT is not routinely recommended for initial
suryeillance of patients with a personal history of breast cancer.
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> MANAGEMENT PEARLS

1. Screening mammogram is performed in asymptomatic women to detect
breast cancer before it is clinically evident.

2. Women with clinical symptoms or signs of breast cancer should undergo
diagnostic imaging evaluation. Women under 30 should start with ultra-
sound and have a diagnostic mammogram only if deemed necessary by
the interpreting radiologist. Women aged 30 and above should start with a
diagnostic mammogram immediately followed by ultrasound.

3. Screening breast MRI is considered supplemental to screening mammo-
gram in women with high risk for breast cancer.

4. Breast MRI may be indicated to evaluate diagnostic patients such as
patients with newly diagnosed breast cancer, history of breast cancer, sus-
pected breast silicone implant rupture, free silicone injections, and incon-
clusive conventional imaging.

5. Image-guided needle breast biopsies are accurate and minimally invasive.
They usually allow a definitive benign diagnosis, identification of high-
risk lesions, and preoperative diagnosis of malignancy. Therefore using
image-guided needle breast biopsy avoids unnecessary surgery for benign
lesions and allows a single step surgery for malignancies.
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Management of High-Risk Breast Disease 2
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INTRODUCTION
General Characteristics

High-risk breast lesions represent a category of disease that, while “benign,” con-
fers an increased risk of future malignancy. These lesions may require surgical exci-
sion to exclude the presence of an invasive breast cancer or ductal carcinoma in situ
(DCIS). Included in this category are atypical ductal hyperplasia (ADH), atypical
lobular hyperplasia (ALH), lobular carcinoma in situ (LCIS), flat epithelial atypia
(FEA), and intraductal papillomas (IPs). These lesions are typically asymptomatic.
The actual incidence of high-risk breast lesions is unknown, primarily because they
are often clinically silent. Up to 4% of core needle biopsies (CNBs) and 23% of exci-
sional biopsies are reported to contain a high-risk lesion (1,2). Atypical hyperplasia
is found in 10% to 17% of biopsies (3-5). LCIS is an incidental finding in up to 3.8%
of benign breast biopsies (3), FEA is a rare lesion found in 1.2% of CNB (6), and 5%
of lesions on CNB are identified as IPs (7).

Workup

A. Improvements in breast imaging have resulted in more abnormalities detected
on screening mammography, leading to an increased number of breast biopsies.

B. Image-guided CNB is the first modality utilized to obtain tissue for diagnosis.

C. Studies of CNB techniques show that larger gauge needles, higher number of
cores obtained, and the use of vacuum-assisted devices result in a lower rate of
upgrading of the pathology upon excision, need for rebiopsy, and radiologic—
pathologic discordance (8,9,10).

Management

A. A high-risk lesion found on CNB is considered for surgical excision based on
the likelihood of malignancy (risk of upgrading) on final pathology. Discor-
dance or concern that the intended lesion was not sampled is also an indication
for surgical excision (11).

B. Depending on the results of surgical excision and lifetime risk of breast cancer,
patients may be eligible for chemoprevention.

C. Select patients may be candidates for prophylactic mastectomy.
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ATYPICAL DUCTAL HYPERPLASIA
Histology

ADH is a proliferative intraductal lesion that fulfills some, but not all, of the
criteria for DCIS (Figure 2.1). Like DCIS, it carries an increased risk for the
development of invasive breast cancer (12,13). Clinically, ADH is a lesion
that does not present as a palpable mass; it is usually identified on screen-
ing mammography by the presence of microcalcifications. ADH identified on
core biopsy may signify the presence of a higher grade adjacent lesion; cases of
ADH on biopsy are not infrequently upgraded to DCIS or invasive carcinoma
on excision (1). ADH confers a mildly increased risk of breast cancer—4-5x
relative risk (RR).

There are no universally accepted criteria to reliably distinguish between ADH
and DCIS (14). Generally, though, a diagnosis of DCIS requires the presence of
at least two duct cross-sections that are fully involved by the atypical proliferative
lesion (14). Anything less than two fully involved ductal cross-sections is more
appropriately characterized as ADH.

ADH may also have significant microscopic overlap with usual ductal hyper-
plasia (UDH) or benign intraductal hyperplasia. Unlike DCIS, UDH is character-
ized by cells of nonuniform shape with nuclei oriented parallel to their long axes
(streaming cells) and indistinct cell borders. However, atypical features need to be
present in order to diagnose a lesion as ADH. ADH is a proliferation of atypical
epithelial cells that involve individual ductal spaces. The distinction between ADH
and DCIS is the extent of proliferation, with ductal involvement of <2mm and less
than two ductal spaces in ADH (3).

Figure 2.1 Atypical ductal hyperplasia (ADH). The ductal profiles in this field
exhibit focal cribriforming and monotonous cellular proliferation; however, this
process does not fulfill criteria for ductal carcinoma in situ (does not involve two
profiles completely) and is therefore classified as ADH.




2. MANAGEMENT OF HIGH-RISK BREAST DISEASE 23

Upgrade Rate

A. Surgical excision of ADH found on biopsy has variable published upgrade rates
in the range of 18% to 31% (1,8). In a study that assessed upgrade rates in 685
women with ADH, 123 (18%) were found to have more significant pathology
in the breast at surgical excision (1). The majority of these cases showed DCIS
(82%), with invasive cancer identified in the remaining 18%. In a smaller study
that examined pathology in 70 patients with ADH undergoing surgical excision,
malignancy was identified in 31% of the patients (8). Again, the majority of
patients had DCIS (74%) on final pathology.

Treatment

A. Based on the reported upgrade rates, ADH found on biopsy is considered an
indication for surgical excision.

» We currently recommend excision in women with ADH on image-guided
biopsy who are surgical candidates.

B. There is interest in elucidating a set of criteria that would determine which
patients can forgo surgical excision for imaging surveillance; however, currently
there is no consensus and individualized treatment approaches are recom-
mended.

C. Based on cumulative risk factors for breast cancer, patients with a diagnosis of
ADH may be eligible for chemoprevention, which is covered later in this chapter.

Risk of Future Malignancy

The cumulative risk of in situ or invasive cancer in patients with ADH is approx-
imately 20% at 20 years (11), an RR of 4 (15). In a study conducted by the Mayo
Clinic that examined the risk of subsequent breast cancer in women with atypical
hyperplasia, 698 women were identified from pathology review (16). This study
included patients with ADH and ALH. With a mean follow-up of 12.5 years, breast
cancer was detected in 143 patients (20.4%), with similar rates in patients with
ADH and ALH. The majority of cancers developed in the ipsilateral breast and
most patients with ADH were diagnosed with invasive breast cancer.

Factors associated with an increased risk of developing breast cancer after a
diagnosis of atypical hyperplasia include multifocal disease, less age-related lobular
involution in the breast, and younger age at diagnosis.

ATYPICAL LOBULAR HYPERPLASIA
Histology

Like ADH, ALH is an atypical proliferative lesion that is not sufficiently developed
to meet the criteria for LCIS. Histologically, ALH—like LCIS—is composed of bland
cells that lack E-cadherin expression and fill preexisting lobular structures. However,
unlike in LCIS, these cells do not expand the lobules (17). ALH confers a mildly
increased bilateral breast cancer risk of the same magnitude as ADH (4-5x RR). ALH
and LCIS are distinguished by the degree of lobular involvement, with distortion of
<50% of involved lobular acinar spaces categorized as ALH and >50% as LCIS (3).
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Upgrade Rate

Published pathology upgrade rates for excision of ALH vary widely, from 0% to
43% (8,10,11), because ALH is commonly found with other lesions on biopsy. In a
pooled analysis of studies that examined the results of surgical excision in patients
with high-risk breast lesions and included 280 patients with ALH, breast cancer was
identified in 53 cases (19%) on surgical excision with 74% of these showing DCIS.

Treatment

A. Because of variable upgrade rates and the high frequency of incidental ALH
and concomitant lesions, surgical excision of ALH is controversial. Surgical
biopsy should be offered in patients with ALH diagnosed on CNB for definitive
diagnosis. Patients should also be offered the option of clinical and imaging
follow-up in 6 to 12 months after careful consideration of the risks and benefits
of surgical excision.

B. Based on cumulative risk factors for breast cancer, patients with a diagnosis of
ALH may be eligible for chemoprevention, which is covered later in this chapter.

Risk of Future Malignancy

A. The RR of developing cancer with ALH is similar to ADH (RR of 4) (15). Cumu-
lative incidence of developing a malignancy in either breast approaches 20% at 20
years, 30% at 25 years, and 35% at 30 years (4,11,18). Breast cancers that develop in
women with ALH are more commonly invasive ductal carcinomas than other his-
tologies and, similar to ADH, occur more frequently in the ipsilateral breast (16).

B. The same factors that increase the risk of breast cancer in patients with ADH,
including multifocal disease and younger age at diagnosis, apply for ALH (16,18).

LOBULAR CARGINOMA IN SITU
Histology

LCIS is a proliferative intralobular lesion that is often incidentally detected on
biopsy of an unrelated lesion (Figure 2.2). It is often multifocal and bilateral, and as
such, it is considered to be a marker of increased bilateral risk (8-10 x RR) (19) for
invasive breast cancer rather than a true precursor lesion (20,21). LCIS rarely forms
a discrete mass; occasionally, a palpable region of firmness will be present due to
surrounding tissue reaction (17). LCIS is characterized by lobules that are filled
and expanded by discohesive neoplastic bland round cells with eccentric nuclei
and occasional signet ring forms. On immunohistochemistry, LCIS cells exhibit
loss of E-cadherin, a cellular adhesion protein. Pagetoid spread of LCIS cells into
the ducts underneath the normal ductal epithelium is relatively common.

Upgrade Rate

A. The rate of upgrade at surgical excision ranges widely from 0% to 60% in pub-
lished studies, as many have small sample sizes and include LCIS found with
other lesions (8,10,22). In a pooled analysis that reported results of surgical
excision in 241 patients with LCIS, upgrade to DCIS or invasive cancer was
observed in 32% of cases. The majority of these cases were invasive cancer
(64%). Upgrade rates are higher when other high-risk lesions (ADH) are iden-
tified in combination with LCIS (22).
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Figure 2.2 Lobular carcinoma in situ (LCIS). Small monotonous discohesive cells
fill acini in this lobule.

B. One subtype, pleomorphic LCIS, is a more aggressive lesion with a higher risk
of concurrent malignancy.

Treatment

A. Surgical excision for LCIS is controversial and should depend on institutional
upgrade rates. Similar to ALH, surgical biopsy should be offered in patients for
definitive diagnosis. Patients should also be offered the option of clinical and
imaging follow-up in 6 to 12 months after careful consideration of the risks and
benefits of surgical excision. Since surgical excision is performed for sampling,
negative margins are not necessary.

» Patients should be offered the option of surgical excision as well as the
alternative of close follow-up with imaging.

B. Pleomorphic LCIS is a more aggressive subtype and may represent a precursor
lesion to invasive cancer.

» We currently recommend treating this entity with surgical excision. The
importance of obtaining microscopically negative margins in the excision of
pleomorphic LCIS is controversial. Invasive cancer is identified more frequently
on excision of pleomorphic LCIS than standard LCIS (10).

C. Based on cumulative risk factors for breast cancer, patients with a diagnosis of
LCIS may be eligible for chemoprevention (see the following).

D. Patients with a diagnosis of LCIS may be considered for more aggressive screen-
ing strategies including more frequent clinical breast exams and breast MRIL
This should be considered in the context of the patients” other risk factors for
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Risk of Future Malignancy

A. LCIS confers an RR of lifetime malignancy of 10 (19). The risk of developing an
invasive cancer is about 0.7% to 1% per year (11).

B. LCIS confers a greater risk for both ductal and lobular cancers, which can occur
in either breast (10,11).

ATYPICAL COLUMNAR CELL CHANGE (FLAT EPITHELIAL ATYPIA)
Histology

Columnar cell change is a ubiquitous alteration of benign breast epithelium
characterized by tall cuboidal to columnar epithelial cells replacing the normal low
cuboidal ductal cells. Features that signify atypical columnar cell change (FEA) are
similar to those of ADH: a uniformly sized cell population with basally oriented,
hyperchromatic monotonous nuclei. Similar to ADH, though, FEA does not meet
the criteria to diagnose DCIS (14). FEA is currently considered to represent a non-
obligate precursor to estrogen receptor (ER)/progesterone receptor (PR) positive,
low-grade DCIS and invasive carcinoma; as such, it imparts a slightly increased
risk of future breast cancer—between that of ADH and florid proliferative breast
disease.

Upgrade Rate

A. Published upgrade rates vary from 0% to 25% in small series (2,23).

B. Rates are higher when found with ADH or DCIS. A study that examined
upgrade rates in patients with FEA and included 95 patients with pure FEA
who underwent surgical excision showed an upgrade rate of only 3.2%, with 1
patient having DCIS and 2 patients having invasive cancer and DCIS. In those
patients with concomitant FEA and ADH who underwent surgical excision
(43 patients), the upgrade rate was 18.6%, with 4 patients having DCIS alone
and 4 patients having an invasive component (2).

C. Upgrade rates with pure FEA may be lower. In a study that assessed upgrade
rates to DCIS or invasive cancer in 104 patients with pure FEA who underwent
surgical excision, an upgrade rate of 9.6% was observed, with 5 patients hav-
ing invasive cancer and 5 patients having DCIS. Other histopathology that was
identified on surgical excision included LCIS, ADH, ALH, and FEA (6).

Treatment

A. FEA found with other lesions warranting excision should be excised given
the higher upgrade rates when found in combination with ADH, ALH, or
LCIS (24).

B. The need for excision of pure FEA is unclear. The decision to excise FEA should
take into account imaging studies, the findings on pathology, and the overall
health of the patient. If there is concern that the finding on imaging has not
been adequately sampled or that the imaging and pathology are discordant,
then surgical excision is warranted. In general, we consider excision for all
patients with FEA given that even in pure FEA, the upgrade rates can be as
high as 10%.
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Risk of Future Malignancy

A. FEA is a relatively new diagnosis, and long-term studies on the risk of malig-
nancy associated with FEA have not been reported (11).

INTRADUCTAL PAPILLOMAS
Histology

IP is a lesion consisting of a fibrovascular stalk and surrounding epithelial prolif-
eration (7).

Upgrade Rate

A. Upgrade rates for IP vary from 2% to 35% and depend on whether atypia is
present in the biopsy (Table 2.1) (1,11).

B. Inastudy thatlooked at upgrade rates at surgical excision for 99 papillary lesions
without atypia, the upgrade rate was only 2% and both patients had DCIS.

C. Upgrade rates are higher when atypia is present and are closer to rates seen with
ADH, ALH, and LCIS. A comparison of upgrade rates in patients with IP with-
out atypia to those with atypia showed an upgrade rate of 6% in patients with IP
without atypia and a rate of 21% in patients with IP with atypia (27).

Table 2.1 Upgrade Rates of High-Risk Lesions

Lesion Study N Upgrade rate (%)
ADH Margenthaler et al (8) 61 31
Menes et al (1) 685 18
ALH Margenthaler et al (8) 19 16
Hussain, Cunnick (10) 280 19
Rendi et al (22) 53 41
Shah-Khan et al (25) 81 1.2
Murray et al (26) 34 11
LCIS Margenthaler et al (8) 16 25
Hussain, Cunnick (10) 241 32
Rendi et al (22) 23 5
Shah-Khan et al (25) 20 5
Murray et al (26) 46 4.3
Pleomorphic LCIS | Hussain, Cunnick (10) 22 41
FEA Lavoue et al (2) 60 13
Uzoaru et al (24) 95 3.2
Khoumais et al (6) 104 9.6
IP Menes et al (1) 99 2
Nakhlis et al (27) 97 10
ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; FEA, flat epithelial
atypia; IP, intraductal papilloma; LCIS, lobular carcinoma in situ.
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Treatment

IP with or without atypia should be excised if the presenting symptom is a mass or
pathologic nipple discharge, there is radiologic-pathologic discordance, or if the
CNB was not obtained with a vacuum-assisted device (7). Patients with IP with
atypia should always be considered for surgical excision given the similar upgrade
rates to other proliferative breast lesions with atypia.

Risk of Future Malignancy

A. The long-term risk of malignancy is linked to the presence of atypia with an RR
of 4 with atypia and 2 without atypia (Table 2.2) (11).

CHEMOPREVENTION
Risk Reduction

The use of hormonal (endocrine) therapy has been shown to reduce the incidence
of breast cancer in women with increased risk. Only a very small proportion of
women who might benefit from chemoprevention are prescribed and/or take these
medications, largely due to fear of adverse side effects (4). In a meta-analysis of
endocrine prevention of breast cancer with selective estrogen receptor modulators
(SERMs), incidence of invasive ER-positive breast cancer was reduced both during
treatment and for at least 5 years after completion. Careful consideration of risks
and benefits is needed to identify women who are most likely to benefit from pre-
vention (28).

Selective Estrogen Receptor Modulators

A. Agents

1. Tamoxifen—in 1999 the U.S. Food and Drug Administration (FDA)
approved tamoxifen for primary prevention of breast cancer.

2. Raloxifene—in 2007 the FDA approved raloxifene for reducing the risk of
invasive breast cancer in postmenopausal women with osteoporosis and in
postmenopausal women at high risk for invasive breast cancer.

B. Mechanism of action: competitive inhibitor of ERs on breast tissue

Table 2.2 Long-Term Risk of Breast Cancer With High-Risk Lesions

Lesion Relative risk of breast cancer
ADH 4

ALH 4

LCIS 10

FEA 1.5

Papillary lesions 2

ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; FEA, flat
epithelial atypia; LCIS, lobular carcinoma in situ.
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C. Indications: premenopausal women at increased risk of breast cancer (tamoxi-
fen only); postmenopausal (tamoxifen and raloxifene) women at increased risk
of breast cancer

D. Side effects: vasomotor symptoms, venous thromboembolic (VTE) events,
tamoxifen (not raloxifene) increases the risk of endometrial cancer; contraindi-
cations: pregnancy, history of VTE, history of stroke

Aromatase Inhibitors

A. Agents
1. Exemestane—irreversible steroidal aromatase inactivator
2. Anastrozole—nonsteroidal aromatase inhibitor (AI)

B. Mechanism of action-block conversion of androgens to estrogens in peripheral
tissues. Als are contraindicated in premenopausal women or pregnant women.

C. Indications: Neither anastrozole nor exemestane is FDA approved for preven-
tion of breast cancer. However, based on available data from several prevention
studies discussed in the following, these agents can be considered for prevention
in women with increased risk of developing breast cancer such as Gail risk of
21.6% in 5 years.

D. Most common side effects: Side-effect profiles for anastrozole and exemestane
are expected to be similar. In the Anastrozole, Tamoxifen, Alone or in Combi-
nation (ATAC) study, a randomized, placebo-controlled study of tamoxifen ver-
sus anastrozole versus the combination, the most common side effects observed
in >10% of women taking anastrozole compared to tamoxifen included: hot
flashes, asthenia, arthritis, pain, arthralgia, pharyngitis, hypertension, depres-
sion, nausea and vomiting, rash, osteoporosis, fractures, back pain, insom-
nia, headache, peripheral edema, and lymphedema, regardless of causality.
In women with preexisting ischemic heart disease, an increased incidence of
ischemic cerebrovascular stroke (CVS) events occurred with anastrozole (17%)
compared to tamoxifen (10%). Increases in total cholesterol and decreased bone
mineral density may occur and should be monitored.

E. Contraindications: pregnancy, osteoporosis

KEY PREVENTION TRIALS (Table 2.3)

International Breast Cancer Intervention Study I (IBIS-I)
DESIGN

A randomized, placebo-controlled double-blind trial of premenopausal and post-
menopausal women aged 35 to 70 at increased risk of breast cancer who received
tamoxifen or placebo for 5 years. Increased risk was defined as at least a twofold
increased risk for breast cancer based on risk factors for breast cancer in patients
aged 45 to 70 and greater than a twofold increased risk in women younger than 45.

RESULTS

There was a reduction in breast cancer incidence including DCIS with a hazard
ratio (HR) of 0.71 (P < .0001) at a median follow-up of 16 years. The greatest risk
reduction was seen for ER-positive breast cancer and DCIS. There was no impact
on the development of ER-negative breast cancer. Reduction continued for inva-
sive-cancer-after the treatment period-with an absolute risk reduction of 4.5% at



Table 2.3 Prevention Trials

Trial Design Participants Intervention Results
I1BIS-I Randomized (8) placebo- | Pre- and postmenopausal Tamoxifen vs. placebo 29% reduction in BC
controlled double-blind women aged 35-70 with for 5 years incidence including DCIS
increased risk of breast cancer (P < .0001) at a median
(>2x risk) follow-up of 16 years
Increased rates of VTE and
endometrial cancer
NSABP (P-1) Randomized placebo- Women at increased risk of Tamoxifen vs. placebo 49% risk reduction of

controlled double-blind

breast cancer (age >60, age
35-59 with risk >1.66%, or
history of LCIS)

for 5 years

invasive breast cancer, 50%

risk reduction of noninvasive
cancer

Increased risk of endometrial
cancer, PE, and DVT

Royal Marsden

Randomized placebo-
controlled double-blind

Women aged 30-70 with a
family history of breast cancer

Tamoxifen vs. placebo
for 8 years

Lower risk of ER-positive
breast cancer in the post
treatment period

MORE

Randomized placebo-
controlled double-blind

Postmenopausal women
younger than 81 with
osteoporosis

Raloxifene vs. placebo
for 3 years

76% decreased risk of
invasive cancer

(continued)

www.manaraa.com

3Sv3SIA 1SY3Hg A31v13d ANV H3ONVI 1SV3HE 40 MOOFANYH 0€



Table 2.3 Prevention Trials (continued)

Trial Design Participants Intervention Results
STAR P-2 Randomized blinded Women with >1.66% 5-year Tamoxifen vs. Raloxifene | Raloxifene 76% as effective
risk based on Gail model for 5 years as tamoxifen at reducing
invasive BC and Raloxifene
reduced risk 39% vs. placebo
Raloxifene had lower risk of
VTE and endometrial cancer
MAP3 Randomized placebo- Postmenopausal women >60 | Exemestane vs. placebo | 65% relative risk reduction in
controlled double-blind or women >35 with 5-year risk annual incidence of invasive
>1.66% based on Gail model, cancer
ADH, ALH, LCIS, or DCIS
IBIS-II Randomized placebo- Postmenopausal women Anastrozole vs. placebo | Significantly less cancers in

controlled double-blind

40-70 with increased risk of
breast cancer

for 5 years

the anastrozole group with
hazard ratio of 0.47

ADH, atypical ductal hyperplasia; ALH, atypical lobular hyperplasia; DCIS, ductal carcinoma in situ; DVT, deep venous thrombosis; ER, estrogen receptor;
IBIS-I, International Breast Cancer Intervention Study I; IBIS-II, International Breast Cancer Intervention Study Il; LCIS, lobular carcinoma in situ; MAP3,
Mammary Prevention 3; MORE, Multiple Outcomes of Raloxifene Evaluation; NSABP, National Surgical Adjuvant Breast and Bowel Project; PE, pulmonary

embolism; STAR, Study of Tamoxifen and Raloxifene;
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20 years. The number of patients needed to treat for 5 years to prevent 1 incidence
of cancer at 20 years is 22 patients.

SIDE EFFECTS

Tamoxifen was shown to cause increased rates of VIE mainly in the first 10 years
of follow-up, 1.4% in patients receiving tamoxifen versus 0.8% in patients receiving
placebo, and endometrial cancer mainly in the first 5 years of follow-up, 15 patients
(0.4%) receiving tamoxifen versus 4 patients (0.1%) receiving placebo in the first 5
years, and 29 patients (0.8%) receiving tamoxifen versus 20 patients (0.6%) receiv-
ing placebo overall (28).

National Surgical Adjuvant Breast and Bowel Project, Prevention-1
(NSABP P-1)
DESIGN

Randomized, placebo-controlled double-blind trial of women who received
tamoxifen for 5 years. 8.9% of participants had a history of atypical hyperplasia and
6.2% has a history of LCIS. Women (N = 13,388) at increased risk for breast cancer
because they (a) were 60 years of age or older, (b) were 35 to 59 years of age with a
5-year predicted risk for breast cancer of at least 1.66%, or (c) had a history of LCIS
were randomly assigned to receive placebo (N = 6,707) or 20 mg/day tamoxifen
(N =6,681) for 5 years.

RESULTS

Tamoxifen reduced the risk of invasive breast cancer by 49% (two-sided
P <.00001), with cumulative incidence through 69 months of follow-up of 43.4
versus 22.0 per 1,000 women in the placebo and tamoxifen groups, respectively.
The decreased risk occurred in women aged 49 years or younger (44%), 50 to 59
years (51%), and 60 years or older (55%); risk was also reduced in women with
a history of LCIS (56%) or atypical hyperplasia (86%) and in those with any cat-
egory of predicted 5-year risk. Tamoxifen reduced the risk of noninvasive breast
cancer by 50% (two-sided P < .002) and reduced the occurrence of ER-positive
tumors by 69%, but there was no difference in the occurrence of ER-negative
tumors.

SIDE EFFECTS

Endometrial cancer was increased in the tamoxifen group (risk ratio = 2.53),
predominantly in women aged 50 years or older. Increased risk of pulmonary
embolus was also seen again primarily in women aged 50 years or older and deep
venous thrombosis (DVT) (RR—1.60; 95% ClIs [0.91, 2.86]) (29).

Royal Marsden Trial

DESIGN

Randomized, placebo-controlled double-blind trial of women (N = 2,494) aged 30
to 70 with a family history of breast cancer who received tamoxifen or placebo for 8
years. The primary outcome was occurrence of invasive breast cancer. A