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NCCN Breast Cancer Screening and Diagnosis Panel Members

Summary of the Guidelines Updates

History and Physical Examination (BSCR-1)

Average Risk, Screening/Follow-Up (BSCR-1)

Increased Risk, Screening/Follow-Up (BSCR-2)

Symptomatic, Positive Physical Findings (BSCR-4)

Palpable Mass, Age 30 Years (BSCR-5)

Palpable Mass, Age <30 Years (BSCR- )

Nipple Discharge, No Palpable Mass (BSCR- )

Asymmetric Thickening/Nodularity (BSCR- )

Skin Changes (BSCR- )

Mammographic Evaluation (BSCR- )

Breast Screening Considerations (BSCR-A)

Risk Factors Used in the Modified Gail Model (BSCR-B)

Assessment Category Definitions (BSCR-C)

�

�

�

�

�

�

Pedigree Suggestive of or Known Genetic Predisposition (BSCR-3)

11

13

14

15

16

Clinical Trials:

Categories of Evidence and
Consensus:
NCCN

All recommendations
are category 2A unless otherwise
specified.

NCCN believes that
the best management for any cancer
patient is in a clinical trial.
Participation in clinical trials is
especially encouraged.

To find clinical trials online at NCCN
Member Institutions, click here:
nccn.org/clinical_trials/physician.html.

See NCCN Categories of Evidence
and Consensus.

The NCCN Guidelines are a statement of evidence and consensus of the authors regarding their views of currently accepted approaches to treatment.

Any clinician seeking to apply or consult the NCCN Guidelines is expected to use independent medical judgment in the context of individual clinical

circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network (NCCN ) makes no representations or

warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in any way. The NCCN

Guidelines are copyrighted by National Comprehensive Cancer Network . All rights reserved. The NCCN Guidelines and the illustrations herein may not

be reproduced in any form without the express written permission of NCCN. ©2013.

®

® ®
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NCCN Guidelines Version 2.2013 Updates
Breast Cancer Screening and Diagnosis

Updates in Version 1.2013 of the NCCN Guidelines for Breast Cancer Screening from Version 1.2012 include:

BSCR-1

BSCR-6

BSCR-8

BSCR-11

BSCR-12

BSCR-13

BSCR-14

�

�

�

�

�

�

�

�

�

�

�

�

�

�

For “clinical breast exam every 1-3 years,” changed the age on

the upper branch to “Age 25 but <40 y.” Changed “normal risk”

to “average risk.”

Under Increased Risk, last branch: added “between the ages of 10

and 30 y” to “Prior thoracic RT.”

Under Screening Follow-up: last branch, first bullet, first sub-

bullet modified to read, “Begin 8-10 y after RT or age 40,

whichever comes first.”

Changed follow-up intervals to 2-3 years for consistency with

BI-RADS and included a new footnote “v” for intervals regarding

clinical suspicion that reads, “There may be variability on the

follow-up interval based on the level of suspicion.” (Also for

BSCR-12, BSCR-14).

Modified footnote “t” to include, “Surgical excision is appropriate

if unable to perform core needle biopsy.” (Also for BSCR-8,

BSCR-15, BSCR-17).

Footnote “y” is new to the page, “Multifocal/extensive LCIS

involving >4 terminal ductal lobular units on a core biopsy may be

associated with increased risk of invasive cancer on surgical

excision.” (Also for BSCR-17).

Added “± mammogram” to the first branch after “Palpable mass age

<30.”

First branch modified to, “Consider mammogram as clinically

indicated.”

Added a new branch for BI-RADS® category 3, coming off “Consider

mammogram as clinically indicated.”

The top branch off “Persistent and reproducible ...” now reads: “Age

<30 y Ultrasound ± mammogram”

The bottom branch off “Persistent and reproducible...” now reads:

“Age 30 y Mammogram ± ultrasound.”

Added “Simple cyst” as the first branch off BI-RADS category 1-2

Negative, or benign findings.

Added a reference to the 5th bullet under Insufficient Evidence to

Recommend for or Against MRI Screening:

�

®

Brennan S, Liberman L,

Dershaw DD, et al. Breast MRI Screening of Women with a Personal

History of Breast Cancer. AJR 2010;195:510-516.

BSCR-2

BSCR-A (1 of 2) and (2 of 2)

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

Summary of the changes in the 2.2013 version of the Breast Cancer Screening and Diagnosis Guidelines from the 1.2013 version include:
The discussion section was updated to reflect the changes in the algorithm.MS-1

BSCR-5 Footnote “l” has been modified to include an age group, as follows; “There are some clinical circumstances such as mass with low

clinical suspicion or suspected simple cyst, in which ultrasound would be preferred and may suffice for women 30-39 years of age.”

(Also for BSCR-14).
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

SCREENING OR SYMPTOM CATEGORY

BSCR-1

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

History and
physical
examinationa

Asymptomatic

and

Negative

physical exam

Symptomatic
or
Positive physical exam

Presenting Signs/
Symptoms )BSCR-4(See

Increased risk:

Pedigree suggestive of or known genetic predisposition

�

�

�

�

�

�

5-year risk of invasive breast cancer 1.7% in women 35 y

(per Gail Model)

Women who have a lifetime risk >20% as defined by models

that are largely dependent on family history

Prior thoracic RT under 30 y (eg, mantle)

Referral to genetic counselor, if not already done

� �
d

e

e,f

�

Prior history of breast cancerc

Lobular carcinoma in situ (LCIS)

Increased Risk
Screening Follow-up

BSCR-2, BSCR-3)(See

Average

risk

a

b

d

e

f

Refer to the for a detailed qualitative and quantitative assessment.

Risk models that are largely dependent on family history (eg, Claus, BRCAPRO, BOADICEA, Tyrer-Cuzick).

c

g

h

There is variation in recommendations for initiation of screening for different genetic syndromes.

Women should be familiar with their breasts and promptly report changes to their health care provider. Periodic, consistent BSE may facilitate breast
self awareness. Premenopausal women may find BSE most informative when performed at the end of menses.

See Mammographic Evaluation

See Breast Screening Considerations BSCR-A

NCCN Breast Cancer Risk Reduction

See Risk Factors Used in the Modified Gail Model BSCR-B

( ).

( ).

Guidelines for

See NCCN Guidelines for Breast Cancer - Surveillance Section

NCCN Guidelines for Breast Cancer Risk Reduction

See NCCN Guidelines for Genetic/Familial High-Risk Assessment

BSCR-16)

.

.

.

.

See

(

breast self exam ( )

Age 25 but <40 y�

Age 40 y�

�

�

Clinical breast exam

every 1-3 y

Breast awarenessg

�

�

�

Annual clinical breast

exam

Annual mammogram

Breast awareness

h

g

SCREENING FOLLOW-UPa

NCCN Guidelines Index
Table of Contents

Discussion

(See BSCR-3)

Assess
riskb
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

SCREENING OR SYMPTOM CATEGORY SCREENING FOLLOW-UP

Increased Risk:

d

e

g

h

Risk models that are largely dependent on family history (eg, Claus, BRCAPRO, BOADICEA, Tyrer-Cuzick).

Women should be familiar with their breasts and promptly report changes to their health care provider. Periodic, consistent may facilitate breast
self awareness. Premenopausal women may find BSE most informative when performed at the end of menses.

See Mammographic Evaluation

See Risk Factors Used in the Modified Gail Model BSCR-B

NCCN Guidelines for Breast Cancer Risk Reduction

BSCR-16

( ).

.

).

See

(

breast self exam (BSE)

BSCR-2

NCCN Guidelines Index
Table of Contents

Discussion

Prior history of breast cancer See NCCN Breast Cancer - Surveillance SectionGuidelines for

Women 35 y with 5-year

risk of invasive breast

cancer 1.7%

OR

LCIS (begin screening at

diagnosis)

d

�

�
�

�

�

Annual mammogram + clinical breast exam every 6-12 mo

Breast awareness

Consider risk reduction strategies ( )

h

g

See NCCN Guidelines for Breast Cancer Risk Reduction

Women who have a lifetime risk

>20% as defined by models that are

largely dependent on family historye

�

�

�

�

Annual mammogram + clinical breast exam every 6-12 mo

Breast awareness

Consider risk reduction strategies ( )

Consider annual breast MRI

h

g
�

�

beginning at age 30 y

beginning at age 30 y

See NCCN Guidelines for Breast Cancer Risk Reduction

Prior thoracic RT
between the ages

of 10 and 30 y

Age <25 y

Age 25 y�

�

� Breast awarenessg

Annual clinical breast exam
beginning 8 to 10 y after RT�

�

�

�

Annual mammogram + clinical breast exam every 6-12 mo
Begin 8-10 y after RT or age 40, whichever comes first

Recommend annual breast MRI as an adjunct to mammogram and clinical breast exam

Breast awareness

h

g

�
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Pedigree suggestive

of or known genetic

predisposition

Hereditary breast and

ovarian cancer (HBOC)

e,f

f
�

� Breast awareness

Annual mammogram and breast MRI screening starting at age 25 y,

or individualized based on earliest age of onset in family

Consider risk reduction strategies ( )

g

h j

k
�

�

� Clinical breast exam, 6-12 mo, starting at age 25 yi

See NCCN Guidelines for Breast Cancer Risk Reduction

SCREENING OR SYMPTOM CATEGORY SCREENING FOLLOW-UP FOR HBOC

Increased Risk:

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

BSCR-3

e

f

g

h

i

j

k

Risk models that are largely dependent on family history (eg, Claus, BRCAPRO, BOADICEA, Tyrer-Cuzick).

There is variation in recommendations for initiation of screening for different genetic syndromes.

Women should be familiar with their breasts and promptly report changes to their health care provider. Periodic, consistent may facilitate breast
self awareness. Premenopausal women may find BSE most informative when performed at the end of menses.

See Mammographic Evaluation

Randomized trials comparing clinical breast exam versus no screening have not been performed. Rational for recommending clinical breast exam every 6-12 mo is the
concern for interval breast cancers.

High-quality breast MRI limitations include having: a need for a dedicated breast coil; the ability to perform biopsy under MRI guidance, experienced radiologists in
breast MRI, and regional availability. Breast MRI is performed preferably days 7-15 of menstrual cycle for premenopausal women.

The appropriateness of imaging scheduling is still under study.

See

(

NCCN Guidelines for Breast Cancer Risk Reduction.

See NCCN Guidelines for Genetic/Familial High-Risk Assessment

BSCR-16

.

).

breast self exam (BSE)

�

�

�

Breast awareness

Clinical breast exam, every 6-12 mo, starting at age 35 y

Consider baseline mammogram at age 40 y; annual mammogram if gynecomastia or

parenchymal/glandular breast density on baseline study

h

WOMEN

MEN
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NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

Physical
examination

Symptomatic or
positive findings
on physical exam

Palpable
mass

Nipple discharge,

no palpable mass

Asymmetric

thickening/nodularity

Skin changes:

Erythema

Nipple excoriation

Scaling, eczema

�

�

�

�

Peau d’orange

Age <30 y

Age 30 y�

Initial Evaluation
(See BSCR-11)

Initial Evaluation
(See BSCR-5)

Diagnostic Follow-up
BSCR-13)(See

Diagnostic Follow-up
(See BSCR-14)

Diagnostic Follow-up
(See BSCR-15)

PRESENTING SIGNS/SYMPTOMS

BSCR-4
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NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

INITIAL EVALUATION

Ultrasound

Mammograml

BI-RADS®

category 1-3m,n

PRESENTING

SIGNS/SYMPTOMS

BI-RADS

category 4-5

®

m,n,o
Follow-Up After
Diagnostic Mammogram
(See BSCR-17)

BSCR-5

Palpable mass

age 30 y�

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

lThere are some clinical circumstances low clinical suspicion or suspected simple cyst, in which ultrasound would be preferred and may suffice
.

Mammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

Assess geographic correlation between clinical and imaging findings. If there is a lack of correlation, return to Category 1-3 for further workup of palpable lesion. If
imaging findings correlate with the palpable finding, workup of the imaging problem will answer the palpable problem.

Concordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.

m

n

o

p

such as mass with for
women 30-39 years of age See Discussion section.

See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS

(See BSCR-6)

Solid

Non-simple cyst

No

ultrasonographic

abnormality

BI-RADS

category 1

®

m

Simple cystp

BI-RADS

category 2

®

m

(See BSCR-7)
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Increase
in size

Stable

Aspirate Findings
(See BSCR-10)

Solid

Probably benign

findingu

BI-RADS category 3® m

Suspicious or highly suggestive finding

BI-RADS category 4-5® m

Image-guided

biopsys

Non-simple

cyst

Complicatedq

Complexr

BI-RADS category 4® m

Short-term follow-up

BI-RADS category 3® m

Aspiration

Physical exam and ultrasound

mammogram every 6-12 mo

for 2-3 y to assess stability

±
v Routine Screening

(See BSCR-1)

(See BSCR-8)

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR- )8

m

q

r

s

u

Round, circumscribed mass containing low-level echoes without vascular flow, fulfilling most but not all criteria for simple cyst.

A complex cyst has both cystic and solid components.

Surgical excision if image-guided/core needle biopsy is not possible.

FNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise. Surgical excision is appropriate if unable to perform core needle
biopsy.

There may be variability on the follow-up interval based on the level of suspicion.

t

Stavros A, Thickman D, Rapp C, et al. Solid breast nodules: Use of sonography to distinguish between benign and malignant lesions. Radiology 1995;196:123-124.

See Assessment Category Definitions BSCR-C( ).

v

Tissue biopsy

(See BSCR-8)

BSCR-6

Observation (with low

clinical suspicion)

Tissue biopsyt

Increase

in size

Stable

Physical exam ±

ultrasound/mammogram

every 6-12 mo for 2-3 y

to assess stability

v

(See BSCR-8)

Routine Screening
(See BSCR-1)

(See BSCR-8)

ULTRASOUND FINDINGS/PALPABLE MASS
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For age 30 y�

No ultrasonographic
abnormality

BI-RADS category 1® m

Observe (for low clinical

suspicion) every 3-6 mo ±

imaging for 1-2 y to

assess stability

Tissue biopsy

or

Progression or enlargement on

clinical exam

Stable

Simple cystp

BI-RADS category 2® m Routine Screening (See BSCR-1)

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

BSCR-7

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR-8)

(See BSCR-8)

Routine Screening BSCR-1)(See

m

pConcordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.

See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS/PALPABLE MASS
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NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

PALPABLE MASS FOLLOW-UP EVALUATION

Benign and image

concordant

�

�

�

�

�

Indeterminate

or

Atypical

hyperplasia

or

LCIS

Other

Benign and

image

discordant

or

w

x

w,y

Surgical

excision

Physical exam ±

ultrasound/mammogram

every 6-12 mo for 1-2 y

to assess stability

Tissue

Biopsyt

Increase

in size

Stable Routine Screening
(See BSCR-1)

tFNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise.

Other histologies that may require additional tissue: mucin-producing lesions, potential phyllodes tumor, papillary lesions, radial scar, or histologies of concern to
pathologist.

Multifocal/extensive LCIS involving 4 terminal ductal lobular units on a core biopsy may be associated with increased risk of invasive cancer on surgical excision.

Surgical excision is appropriate if unable to perform core needle
biopsy.

Select patients may be suitable for monitoring in lieu of surgical excision (eg, ALH, LCIS, papillomas, fibroepithelial lesions, radial scars).

�

w

x

y

Malignant See NCCN Breast CancerGuidelines for

(See BSCR-9)
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NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Table of Contents

Discussion

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

BSCR-9

Benign

Malignant

Atypical

hyperplasia

LCIS

FOLLOW-UP EVALUATION

See NCCN Breast CancerGuidelines for

Routine Screening ( BSCR-1)See

Routine Screening BSCR-1

NCCN Breast Cancer Risk

Reduction

( )See

Guidelines for

and

Routine Screening BSCR-1

NCCN Breast Cancer Risk Reduction NCCN

Breast Cancer

( )See

Guidelines for Guidelines

for

and

and

Surgical excision
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FOLLOW-UP EVALUATION

After
aspiration

Mass

persists

Mass

resolves and

nonbloody

fluidz

Mass recurs

Negative physical See Routine Screening (BSCR-1)

Ultrasound (preferred)

or

Surgical excision

( 30 y See BSCR-5)

(<30 y See BSCR-11)

�

Ultrasound + image-guided biopsy

ASPIRATE FINDINGS/PALPABLE MASS

Mass

resolves

and bloody

fluid

�

�

Place tissue

marker (if

possible)

Send fluid to

cytology
Positive
cytology

Negative

cytology

Physical exam 6-12 moevery ±

ultrasound/mammogram for 1-2 y to

assess stability

Mass

recurs

Negative
physical

(See BSCR-5)

�

�

�

Localize clip

Percutaneous vacuum-assisted biopsy

or

Surgical excision
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR- )9

Ultrasound finding

(See BSCR- )8

BSCR-10

(See BSCR- )9

Routine screening

(See BSCR-1)

zRoutine cytology not recommended.
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Palpable mass
age <30 y

Ultrasound
± mammogram

or

(preferred)

Observe for 1-2 menstrual

cycles (option for low

clinical suspicion)

Solid

Non-simple cyst

Mass resolves

Mass persists

No ultrasonographic abnormality

BI-RADS category 1® m

Simple cystp

BI-RADS category 2® m

INITIAL EVALUATIONPRESENTING SIGNS/SYMPTOMS

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

m

pConcordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.

See Assessment Category Definitions BSCR-C( ).

Ultrasound

Findings

(See BSCR-6)

Ultrasound

Findings

(See BSCR-6)

Ultrasound

Findings

(See BSCR-7)

Ultrasound

Findings

(See BSCR-12)

Routine

Screening

(See BSCR-1)

BSCR-11
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FOLLOW-UP EVALUATIONULTRASOUND FINDINGS/PALPABLE MASS

Consider

mammogram

as clinically

indicated

Observe every

3-6 mo ± imaging

for 1-2 y to assess

stability
or
Tissue biopsy

Tissue biopsy
(See BSCR- )8

BI-RADS

category 3

®

m,n

BI-RADS

category 4-5

®

m,n,o

Observe every 3-6 mo ± imaging

for 1-2 years to assess stability

for low clinical suspicion

Increase
in size

Stable

Follow-up After
Diagnostic

Mammogram

(See BSCR- )17

For age <30 y

No

ultrasonographic

abnormality

BI-RADS

category 1

®

m

Tissue biopsy

BSCR- )(See 8
m

n

o

Mammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

Assess geographic correlation between clinical and imaging findings. If there is a lack of correlation, return to Category 1-3 for further workup of palpable lesion. If
imaging findings correlate with the palpable finding, workup of the imaging problem will answer the palpable problem.

There may be variability on the follow-up interval based on the level of suspicion.

See Assessment Category Definitions BSCR-C( ).

v

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

Consider
mammogram

Routine screening
(See BSCR-1)

Increase
in size

Stable
Routine screening
(See BSCR-1)

Consider
mammogram

BSCR-12

BI-RADS

category 1-2

®

m,n

Physical exam and

mammogram

every 6-12 mo for

2-3 years to

assess stability

or

Tissue biopsy

v

Tissue biopsy
(See BSCR- )8

Increase
in size

Stable
Routine screening
(See BSCR-1)

Consider
mammogram
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DIAGNOSTIC FOLLOW-UP

Nipple

discharge,

no palpable

mass

aa

Non-spontaneous

multi-duct

�

�

Mammogram

Educate to stop compression of the breast

and report any spontaneous discharge

�

�

Observation

Educate to stop compression of the breast and report

any spontaneous discharge

Age <40 y

Age 40 y�

BI-RADS

category 1–3

®

m,n

Ductogram

from a single

duct (optional)

or

MRI (optional)

(See )BSCR-17
See NCCN

Breast Cancer
Treatment

Guidelines for

Benign/indeterminate

Malignant

BI-RADS

ategory 4 5

®

m,nc –

Persistent and

reproducible on

exam, spontaneous,

unilateral, single

duct, and clear and

colorless, serous,

sanguineous, or

serosanguineous

m

nMammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.

1997;62:55988).

A list of drugs that can cause nipple discharge (not all-inclusive): Psychoactive drugs, antihypertensive medications, opiates, oral contraceptives, and estrogen.

See Assessment Category Definitions BSCR-C( ).

aa

BSCR-13

Mammographic

Evaluation

(See BSCR- )16

PRESENTING SIGNS/

SYMPTOMS

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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Duct

excision

Age <30 y

Ultrasound

± mammogram

Age 30 y�

Mammogram

± ultrasound
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Asymmetric

thickening

or

nodularity

<30 y

�30 y

Ultrasound ±

mammogram

Mammogra

+ ultrasound

ml

DIAGNOSTIC FOLLOW-UP

BI-RADS®

category 1-2

Negative, or

benign findings

m,n

Stable

Progression

Pathway
for

30 y

<30 y

Palpable
Mass

or

�

(See BSCR- )5

( )See BSCR-11

Physical exam

at 3-6 mo

BI-RADS

Suspicious or

highly suggestive

of malignancy

®

category 4-5m,n

Clinically
assessed as
benign

Clinically
suspicious

Routine
Screening

BSCR-1)(See

Tissue biopsy

(See BSCR- )17

Tissue biopsy
(See BSCR- )8

PRESENTING SIGNS/

SYMPTOMS

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

BI-RADS®

category 3

Probably

benign findings

m,n

Clinically
suspicious

Clinically
assessed as
benign

Physical exam at

3-6 mo and

ultrasound and/or

mammogram

every 6-12 mo for

2-3 yearsv

Stable

Progression

Routine
Screening
(See BSCR-1)

Tissue biopsy
(See BSCR- )8
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Pathway
for

30 y

<30 y

Palpable
Mass

or

�

(See BSCR- )5

( )See BSCR-11

l such as mass with

for women 30-39 years of age.
v

There are some clinical circumstances low clinical suspicion
or suspected simple cyst, in which ultrasound would be preferred and may
suffice

Mammography results are mandated to be reported using Final Assessment
categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

There may be variability on the follow-up interval based on the level of suspicion.m

n

See Discussion section.

See Assessment Category Definitions BSCR-C( ).

Simple cyst
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BSCR-15

See NCCN

Breast Cancer

Guidelines

for

See NCCN

Breast Cancer

Guidelines

for

�

�

�

�

Reassess clinical,

pathologic correlation

Consider breast MRI

Consider repeat biopsy

Consider consult with

breast specialist

cc

Punch biopsy

of skin if not

previously

performed or

nipple biopsy

Malignant

Benign

(See benign

pathway above)

Skin

changes:bb
Mammogram

± ultrasound

Punch biopsy

of skin or

nipple biopsy

Core needle

biopsy

(preferred)

or

Surgical

excision

t ±

punch biopsy

Malignant

Malignant

Benigndd

Benigndd

DIAGNOSTIC FOLLOW-UP

A benign skin punch biopsy in a patient with a clinical suspicion of
inflammatory breast cancer does not rule out malignancy. Further evaluation is
recommended.

m

nMammography results are mandated to be reported using Final Assessment
categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

Surgical excision is appropriate if unable to
perform core needle biopsy.

This may represent serious disease of the breast and needs evaluation.

If clinically of low suspicion, a short trial (7-10 days) of antibiotics for mastitis
may be indicated.

tFNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA
requires cytologic expertise.

See Assessment Category Definitions BSCR-C( ). bb

cc

dd

PRESENTING SIGNS/

SYMPTOMS

Clinical suspicion

of inflammatory

breast cancer:
�

�

Peau d’orange
Erythema

Clinical suspicion

of Paget’s disease:

Nipple excoriation

Scaling, eczema

�

�

BI-RADS®

category 1-3

Negative,

benign or

probably benign

findings

m,n,cc

BI-RADS

Suspicious or

highly

suggestive of

malignancy

®

category 4-5m,n

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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Mammographic

evaluation

ee

BI-RADS category 1

Negative

® Routine Screening

BSCR-1)(See

DIAGNOSTIC MAMMOGRAM FOLLOW-UPASSESSMENT

CATEGORYm,n
®

BI-RADS category 4

Suspicious abnormality

®

BI-RADS category 5

Highly suggestive of

malignancy

®

BI-RADS category 3

Probably benign finding

®

Diagnostic mammogram

at 6 mo, then every 6-12

mo for 2-3 y

If return visit uncertain or

patient highly anxious,

may include biopsy

v

Stable or

resolving

Increased

suspicion

Routine Screening

(See BSCR-1)

Follow-up After Diagnostic

Mammogram for BI-RADS

category 4-5

®

(See BSCR-17)

BI-RADS category 2

Benign finding

® Routine Screening
See BSCR-1( )

BI-RADS category 0

Need additional

imaging evaluation

® Diagnostic workup

comparison to

and/or

± ultrasound as indicated

including

prior films

diagnostic mammogram

See appropriate FINAL

ASSESSMENT category

BI-RADS category 6

Known biopsy - proven

malignancy

®

See NCCN
Breast Cancer

Guidelines for

m

nMammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards :Final Rule. Federal Register.1997;62:55988).

There may be variability on the follow-up interval based on the level of suspicion.

Mammogram considerations: Specify if mammogram is screening or diagnostic and comparison should be made with prior noncopied films (original films), if obtainable.

See Assessment Category Definitions BSCR-C( ).

v

ee

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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Core needle

biopsyt

Pathology/

image

discordant

Reassess,

repeat

imaging +

obtain

additional

tissue, as

indicated

Benign

Atypical hyperplasia

or

LCIS

or

Other pathologic

findings

y

ff

Mammogram in

6-12 mo for 1-2 y

Routine

Screening

BSCR-1(See )

See NCCN

Breast Cancer

Guidelines for

FOLLOW-UP AFTER DIAGNOSTIC MAMMOGRAMASSESSMENT

CATEGORYm,n

BI-RADS

category 4

Suspicious

abnormality

®

BI-RADS

category 5

Highly

suggestive

of

malignancy

®

Pathology/

image

remains

discordant

Pathology/

image

concordant

Pathology/

image

concordant

Follow-up

(See )BSCR-9

Follow-up (See )BSCR-9

Malignant

Surgical

excision

Surgical

excision

NCCN Guidelines Version 2.2013
Breast Cancer Screening and Diagnosis

BSCR-17

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

NCCN Guidelines Index
Table of Contents

Discussion

m

nMammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

FNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise. Surgical excision is appropriate if unable to perform core needle
biopsy.

Multifocal/extensive LCIS involving 4 terminal ductal lobular units on a core biopsy may be associated with increased risk of invasive cancer on surgical excision.

Other histologies that may require additional tissue: mucin-producing lesions, potential phyllodes tumor, papillary lesions, radial scar, or other histologies of concern to
pathologist.

t

�

See Assessment Category Definitions (BSCR-C).

y

ff
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�

�

�

�

Women should be counseled regarding potential benefits, risks, and limitations of breast screening.

There are several studies supporting the use of ultrasound for breast cancer screening as an adjunct to mammography for high-risk women with

dense breast tissue.

Dense breasts limit the sensitivity of mammography. are associated with an increased risk for breast cancer, but there is

insufficient evidence to support routine supplemental screening in women with dense breasts and no other risk factors.
Early studies show promise for tomosynthesis mammography. Currently, there is insufficient evidence to recommend routine use for screening

or diagnosis at this time.

Thorough clinical breast exam involves inspection and palpation of all breast tissue including lymph node basins.
Consider severe comorbid conditions limiting life expectancy and whether therapeutic interventions are planned.
Upper age limit for screening is not yet established.
Current evidence does not support the routine use of breast scintigraphy (eg, sestamibi scan) or ductal lavage as screening procedures.

Dense breasts

�

�

�

�

�

1

Digital mammography appears to benefit young women and women with dense breasts.2

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.
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Recommend Annual MRI Screening (Based on Evidence):
BRCA mutation
First-degree relative of BRCA carrier, but untested
Lifetime risk ~20% or greater, as defined by BRCAPRO or other models that are largely dependent on family history

Recommend Annual MRI Screening (Based on Expert Consensus Opinion):
Radiation to chest between age 10 and 30 years
Li-Fraumeni syndrome and first-degree relatives
Cowden and Bannayan-Riley-Ruvalcaba syndromes and first-degree relatives

Insufficient Evidence to Recommend for or Against MRI Screening:
Lifetime risk 15%–20%, as defined by BRCAPRO or other models that are largely dependent on family history
LCIS or atypical lobular hyperplasia (ALH)
Atypical ductal hyperplasia (ADH)
Heterogeneously or extremely dense breast on mammography
Women with a personal history of breast cancer, including ductal carcinoma in situ (DCIS)

Recommend Against MRI Screening (Based on Expert Consensus Opinion):
Women at <15% lifetime risk

4

5

6

6

7

8

�

�

�

�

�

�

�

�

�

�

�

�

( )See BSCR-2

BSCR-A
1 of 2

BREAST SCREENING CONSIDERATIONS

RECOMMENDATIONS FOR BREAST MRI SCREENING AS AN ADJUNCT TO MAMMOGRAPHY3

See footnotes on BSCR-A 2 of 2

Reproduced with permission from John Wiley and Sons. Copyright ©2007 American Cancer Society. Saslow D, Boetes C, Burke W, et al. American Cancer Society Guidelines

for Breast Cancer Screening with MRI as an Adjunct to Mammography. CA: Cance J Clin 2007;57:75-89.
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

1

2

3

4

5

6

7

Berg WA, Blume JD, Cormack JB, et al. Combined screening with ultrasound and mammography vs mammography alone in women at
elevated risk of breast cancer. JAMA 2008,299(18):2151-2163.

Pisano ED, Gatsonis C, Hendrick E et al for the Digital Mammographic Imaging Screening Trial (DMIST) Investigators. Diagnostic
performance of digital versus film mammography for breast cancer screening. N Engl J Med 2005;353:1773-1783.

Breast MRI examinations require a dedicated breast coil and breast imaging radiologists familiar with the optimal timing sequences and
other technical details for image interpretation. The imaging center should have the ability to preform MRI-guided needle sampling and/or
wire localization of MRI-detected findings.

Evidence from nonrandomized screening trials and observational studies.

Based on evidence of lifetime risk for breast cancer.

There is variation in recommendations for initiation of screening for different genetic syndromes.

Payment should not be a barrier. Screening decisions should be made on a case-by-case basis, as there may be particular factors to
support MRI. More data on these groups is expected to be published soon.

Brennan S, Liberman L, Dershaw DD, et al. Breast MRI screening of women with a personal history of breast cancer.
AJR 2010;195:510-516.

8

See NCCN Guidelines for
Genetic/Familial High-Risk Assessment.

BSCR-A
2 of 2

BREAST SCREENING CONSIDERATIONS
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

1

2
For detailed information,

The current Gail model may not accurately assess breast cancer risk in non-Caucasian women.

see http://www.cancer.gov/bcrisktool/Default.aspx.

�

�

�

�

�

�

�

Current age

Age at menarche

Age at first live birth or nulliparity

Number of first-degree relatives with breast cancer

Number of previous benign breast biopsies

Atypical hyperplasia in a previous breast biopsy

Race

For calculation of risk, based on the modified Gail model, see

2

http://www.cancer.gov/bcrisktool/Default.aspx

RISK FACTORS USED IN THE MODIFIED GAIL MODEL1
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

A. Assessment Is Incomplete:

Finding for which additional evaluation is needed. This is almost always used in a screening situation. Under certain circumstances this

category may be used after a full mammographic workup. A recommendation for additional imaging evaluation may include, but is not

limited to spot compression, magnification, special mammographic views, and ultrasound. Whenever possible, if the study is not negative

and does not contain a typically benign finding, the current examination should be compared to previous studies. The radiologist should

use judgment on how vigorously to attempt obtaining previous studies. Category 0 should only be used for old film comparison when such

comparison is to make a final assessment.

B. Assessment Is Complete - Final Assessment Categories:

There is nothing to comment on. The breasts are symmetric and no masses, architectural distortion, or suspicious calcifications are

present.

Like Category 1, this is a "normal" assessment, but here, the interpreter chooses to describe a benign finding in the mammography report.

Involuting, calcified fibroadenomas, multiple secretory calcifications, fat-containing lesions such as oil cysts, lipomas, galactoceles,

and mixed-density hamartomas all have characteristically benign appearances, and may be labeled with confidence. The interpreter may

also choose to describe intramammary lymph nodes, vascular calcifications, implants, or architectural distortion clearly related to prior

surgery while still concluding that there is no mammographic evidence of malignancy.

Note that both Category 1 and Category 2 assessments indicate that there is no mammographic evidence of malignancy. The difference is

that Category 2 should be used when describing one or more specific benign mammographic findings in the report, whereas Category 1

should be used when no such findings are described.

Category 0- Need Additional Imaging Evaluation and/or Prior Mammograms For Comparison:

required

Category 1: Negative:

Category 2: Benign Finding(s):

and

MAMMOGRAPHIC ASSESSMENT CATEGORY DEFINITIONS1,2

Terminology in this table is reflective of the American College of Radiology (ACR). ACR-BI-RADS --4th Edition. ACR Breast Imaging Reporting and Data System,
Breast Imaging Atlas; BI-RADS. Reston VA. American College of Radiology, 2003. For more information, see .

“Reprinted with permission of the American College of Radiology. No other representation of this document is authorized without express, written permission from the
American College of Radiology.”

1

2 ®

Mammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).

www.acr.org

BI-RADS - MAMMOGRAPHY FINDINGS®

BSCR-C
1 of 4

Continue
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

Category 3: Probably Benign Finding - Short Interval Follow-Up Suggested:

Category 4: Suspicious Abnormality - Biopsy Should Be Considered:

Category 5: Highly Suggestive of Malignancy - Appropriate Action Should Be Taken:

Category 6: Known Biopsy - Proven Malignancy - Appropriate Action Should Be Taken:

A finding placed in this category should have less than a 2% risk of malignancy. It is not expected to change over the follow-up interval, but
the radiologist would prefer to establish its stability.
There are several prospective clinical studies demonstrating the safety and efficacy of initial short-term follow-up for specific mammographic
findings.
Three specific findings are described as being probably benign (the noncalcified mass, the focal asymmetry, and the cluster of round
[punctate] calcifications; the latter is anecdotally considered by some radiologists to be an absolutely benign feature). All the published
studies emphasize the need to conduct a complete diagnostic imaging evaluation before making a probably benign (Category 3) assessment;
hence, it is inadvisable to render such an assessment when interpreting a screening examination. Also, all the published studies exclude
palpable lesions, so the use of a probably benign assessment for a palpable lesion is not supported by scientific data. Finally, evidence from
all published studies indicate the need for biopsy rather than continued follow-up when most probably benign findings increase in size or
extent.
While the vast majority of findings in this category will be managed with an initial short-term follow-up (6 mo) examination followed by
additional examinations until longer-term (2 y or longer) stability is demonstrated, there may be occasions where biopsy is done (patient
wishes or clinical concerns).

This category is reserved for findings that do not have the classic appearance of malignancy but have a wide range of probability of
malignancy that is greater than those in Category 3. Thus, most recommendations of breast interventional procedures will be placed within
this category. It is encouraged that the relevant probabilities be indicated so the patient and her physician can make an informed decision on
the ultimate course of action.

These lesions have a high probability ( 95%) of being cancer. This category contains lesions for which one-stage surgical treatment could be
considered without preliminary biopsy. However, current oncologic management may require percutaneous tissue sampling as, for example,
when sentinel node imaging is included in surgical treatment or when neoadjuvant chemotherapy is administered at the outset.

This category is reserved for lesions identified on the imaging study with biopsy proof of malignancy prior to definitive therapy.

�

BI-RADS - MAMMOGRAPHY FINDINGS®

Terminology in this table is reflective of the American College of Radiology (ACR). ACR-BI-RADS --4th Edition. ACR Breast Imaging Reporting and Data System,
Breast Imaging Atlas; BI-RADS. Reston VA. American College of Radiology, 2003. For more information, see .
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ULTRASOUND ASSESSMENT CATEGORY DEFINITIONS1,2

BI-RADS - ULTRASOUND FINDINGS®

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

A. Assessment is Incomplete:

In many instances, the examination completes the evaluation of the patient. If is the initial study, other examinations

may be indicated. An example would be the need for mammography if were the initial study for a patient in her late 20s evaluated

with for a palpable mass that had suspicious sonographic features. Another example might be where mammography and

are nonspecific, such as differentiating between scarring and recurrence in a patient with breast cancer treated with lumpectomy

and radiation therapy. Here, MRI might be the recommendation. A need for previous studies to determine appropriate management might also

defer a final assessment.

B. Assessment is Complete — Final Categories:

This category is for sonograms with no abnormality, such as a mass, architectural distortion, thickening of the skin, or microcalcifications. For

greater confidence in rendering a negative interpretation, an attempt should be made to correlate the ultrasound and mammographic patterns

of breast tissue in the area of concern.

Essentially a report that is negative for malignancy. Simple cysts would be placed in this category, along with intramammary lymph nodes

(also possible to include in Category 1), breast implants, stable postsurgical changes, and probable fibroadenomas noted to be unchanged on

successive studies.

With accumulating clinical experience and by extension from mammography, a solid mass with circumscribed margins, oval shape, and

horizontal orientation, most likely a fibroadenoma, should have a <2% risk of malignancy. Although additional multicenter data may confirm

safety of follow-up rather than biopsy based on findings, short-interval follow-up is currently increasing as a management strategy.

Nonpalpable complicated cysts and clustered microcysts might also be placed in this category for short-interval follow-up.

Category 0 - Need Additional Imaging Evaluation:

Category 1: Negative:

Category 2: Benign Finding(s):

Category 3: Probably Benign Finding - Short-interval Follow-Up Suggested:

ultrasound ultrasound

ultrasound

ultrasound

ultrasound

ultrasound

ultrasound

Terminology in this table is reflective of the American College of Radiology (ACR). ACR-BI-RADS --4th Edition. ACR Breast Imaging Reporting and Data System,
Breast Imaging Atlas; BI-RADS. Reston VA. American College of Radiology, 2003. For more information, see .
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Category 4: Suspicious Abnormality—Biopsy Should Be Considered:

Category 5: Highly Suggestive of Malignancy—Appropriate Action Should Be Taken:

Category 6: Known Biopsy-Proven Malignancy—Appropriate Action Should Be Taken:

Lesions in this category would have an intermediate probability of cancer, ranging from 3% to 94%. An option would be to stratify these

lesions, giving them a low, intermediate, or moderate likelihood of malignancy. In general, Category 4 lesions require tissue sampling.

Needle biopsy can provide a cytologic or histologic diagnosis. Included in this group are sonographic findings of a solid mass without all of

the criteria for a fibroadenoma and other probably benign lesions.

(Almost certainly malignant)
The abnormality identified sonographically and placed in this category should have a 95% or higher risk of malignancy so that definitive

treatment might be considered at the outset. With the increasing use of sentinel node imaging as a way of assessing nodal metastases and

also with the increasing use of neoadjuvant chemotherapy for large malignant masses or those that are poorly differentiated, percutaneous

sampling, most often with imaging-guided core needle biopsy, can provide the histopathologic diagnosis.

This category is reserved for lesions with biopsy proof of malignancy prior to institution of therapy, including neoadjuvant chemotherapy,

surgical excision, or mastectomy.
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NCCN Categories of Evidence and Consensus 

Category 1: Based upon high-level evidence, there is uniform NCCN 
consensus that the intervention is appropriate. 

Category 2A: Based upon lower-level evidence, there is uniform 
NCCN consensus that the intervention is appropriate. 

Category 2B: Based upon lower-level evidence, there is NCCN 
consensus that the intervention is appropriate. 

Category 3: Based upon any level of evidence, there is major NCCN 
disagreement that the intervention is appropriate.  

All recommendations are category 2A unless otherwise noted. 
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Overview 
The average lifetime risk of breast cancer for a woman in the United 
States has been estimated at 12.3% (ie, 1 in 8 women).1 In 2013, the 
American Cancer Society (ACS) estimates, 64,640 cases of female 
carcinoma in situ of the breast and 234,580 cases of invasive breast 
cancer (232,340 women and 2240 men) will be diagnosed in the United 
States.2 About 40,030 deaths are estimated in 2013.2 The good news is 
that mortality from breast cancer has dropped slightly. This decrease 
has, in part, been attributed to mammographic screening.3  

The National Comprehensive Cancer Network (NCCN) Clinical Practice 
Guidelines in Oncology® (NCCN Guidelines®) for Breast Cancer 
Screening and Diagnosis are for facilitating clinical decision-making. 
The general public and health care providers need to be aware that 
mammography or any other imaging modality is not a stand-alone 
procedure. Neither the current technology of mammography or other 
imaging tests nor the subsequent interpretation of such tests is 
foolproof. Clinical judgment is needed to ensure appropriate 
management. The patient’s concerns and physical findings must be 
taken into account along with imaging results and histologic 
assessment. 

Breast Screening 
Breast screening is performed in women without any signs or symptoms 
of breast cancer so that disease can be detected as early as possible. 
The components of a breast screening evaluation are dependent on 
patient age and other factors such as medical and family history, and 
can include breast awareness (ie, patient familiarity with her breasts), 
physical examination, risk assessment, screening mammography, and 
in selected cases, screening breast magnetic resonance imaging (MRI).  

A diagnostic breast evaluation differs from breast screening in that it is 
used to evaluate an existing problem (eg, palpable mass, discharge 
from the nipple). Although there is preliminary evidence that breast 
ultrasonography can be a useful screening adjunct to mammography in 
the evaluation of high-risk women with dense breasts,4  its use as a 
screening test is not recommended at this time. These guidelines 
include ultrasonography in the diagnostic work-up of selected women 
only based on specific positive findings (see section on “Breast 
Ultrasonography” on MS-12). Current evidence does not support the 
routine use of breast scintigraphy (eg, sestamibi scan) or ductal lavage 
as screening procedures.   

History and physical examination 
The starting point of these guidelines for screening and evaluating 
breast abnormalities is a complete medical history followed by the 
clinical breast examination (CBE). Inspection of the breasts should be 
performed with the patient in upright and supine positions. Positioning 
may be done so as to elicit any subtle shape or contour changes in the 
breast. 5 

Women should be familiar with their breasts and promptly report any 
change to their health care provider.6,7 This does not need to be in any 
specific formalized education program. Data from a large randomized 
trial of breast self-examination (BSE) screening has shown that 
instruction in BSE has no effect on reducing breast cancer mortality. In 
this study, 266,064 women were randomly assigned to either receive 
instruction in BSE or not.8 Compliance was encouraged through 
feedback and reinforcement sessions. After 10 to 11 years of follow-up, 
135 breast cancer deaths in the instruction group and 131 in the control 
group were observed and the cumulative breast cancer mortality rates 
were not significantly different between the two arms (RR, 1.04; 95% CI, 
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0.82–1.33; P = .72). The number of benign breast lesions detected in 
the BSE instruction group was higher than that detected in the control 
group. Nevertheless, women should be encouraged to be aware of their 
breasts since this may facilitate detection of interval cancers between 
routine screenings. The NCCN Panel recommends that the women 
should be familiar with their breasts and promptly report changes to 
their health care provider and that periodic, consistent BSE may 
facilitate breast self-awareness. 

Risk Assessment 
If the physical examination is negative in an asymptomatic woman, the 
next decision point is based on risk stratification. Women can be 
stratified into two basic categories for the purpose of screening 
recommendations: those at average risk and those at increased risk. 
Risk assessment is outlined in the NCCN Guidelines for Breast Cancer 
Risk Reduction. The increased risk category consists of six groups: (1) 
women with a prior history of breast cancer; (2) women 35 years or 
older with a 5-year risk of invasive breast carcinoma ≥1.7% by per Gail 
model; (3) women with a lifetime risk of breast cancer > 20% based on 
models largely dependent on family history; (4) women who have 
previously received therapeutic thoracic irradiation (eg. mantle 
irradiation) between the ages of 10-30 years; (5) women with lobular 
carcinoma in situ (LCIS) and (6) women with a pedigree suggestive of 
or with a known genetic predisposition.  

Screening Women at Average Risk  
For women between ages 25 and under 40 years, the NCCN Panel 
recommends CBE every 1 to 3 years and breast awareness 
encouraged.  

For women aged 40 years and older, the NCCN Panel recommends 
annual CBE and screening mammography, and encourages breast 
awareness. Although controversies persist regarding the benefits and 
risks of mammographic screening in certain age groups (notably women 
age 40-49),9-16 most medical experts reaffirmed current 
recommendations supporting screening mammography (see section on 
“Mammographic Evaluation” on MS-8). The recommendation that 
women at normal risk begin annual mammographic screening at age 40 
years is based on a consensus statement from the American Cancer 
Society (ACS) and National Cancer Institute in 1997 and is supported 
by the ACS guidelines for breast cancer screening published in 2003,15 
as well as the results and meta-analyses of randomized clinical trials. 
Women also should be informed about the evidence demonstrating the 
value of detecting breast cancer early, before symptoms develop. The 
benefits of early detection include less aggressive treatment and a wide 
range of treatment options. The evaluation of benefits versus risk 
strongly supports the value of screening and the importance of adhering 
to a schedule of regular mammograms. 

A second consideration is the time interval of screening in women aged 
50-74 years. Whether breast screening should be performed annually or 
every other year remains controversial.16 The NCCN Panel believes that 
the benefits of yearly mammography outweigh the risks of the 
procedure as breast cancer mortality is lower with annual compared to 
biennial screening mammograms.17  Additionally, mammograms can 
often detect a lesion 2 years before the lesion is discovered by CBE. To 
reduce mortality from breast cancer, yearly screening is thought to be 
more beneficial. 

There are limited data regarding screening of elderly women because 
most clinical trials for breast screening have used a cutoff age of 65 or 
70 years.18-20 With the high incidence of breast cancer in the elderly 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-4 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

population, the same screening guidelines used for women who are age 
40 or older are recommended. Clinicians should always use judgment 
when applying screening guidelines. Mammography screening should 
be individualized weighing its potential benefits/risks in the context of 
the patients overall health and estimated longevity.21 If a patient has 
severe comorbid conditions limiting her life expectancy and no 
intervention would occur based on the screening findings, then the 
patient should not undergo screening.15,21  

Recently Bleyer and Welch published a study on screening 
mammography and the risk of over-diagnosis of breast cancer.22 The 
NCCN panel believes that this study analysis is misleading. The authors 
used the period 1976 through 1978 to estimate an annual increase of 
0.25% in breast-cancer incidence. In fact, 40 years of recorded data 
shows that the actual increase is 1% per year.23 In addition, the study 
analysis did not differentiate between DCIS and invasive cancers. If 
their analysis had included invasive cancers alone with a valid baseline 
of an annual increase of 1% and then compared the results with SEER 
data, they would have found fewer invasive cancers than predicted. 

Screening Women at Increased Risk  
Women with Prior History of Breast Cancer: These women should be 
treated according to the surveillance and follow-up recommendations 
outlined in NCCN Guidelines for Breast Cancer. 

Women Aged 35 Years or Older with a 5-Year Risk of Invasive Breast 
Carcinoma Greater Than or Equal to 1.7%: For women age 35 and 
older, a risk assessment tool is available to identify those who are at 
increased risk. The National Cancer Institute (NCI) and the National 
Surgical Adjuvant Breast and Bowel Project (NSABP) Biostatistics 
Center has developed a computerized interactive risk-assessment tool 
based on the modified Gail model24-28  that can be accessed at: 

http://www.cancer.gov/bcrisktool/Default.aspx which provides risk 
projections on the basis of several risk factors for breast cancer. The 
modified Gail model assesses the risk of invasive breast cancer as a 
function of age, menarche, age at first live birth or nulliparity, number of 
first-degree relatives with breast cancer, number of previous benign 
breast biopsies, atypical hyperplasia in a previous breast biopsy, and 
race. The model calculates and prints 5-year and lifetime projected 
probabilities of developing invasive breast cancer and can be used to 
identify women who are at increased risk.  The Gail model should not 
be used for women with a predisposing gene mutation, a strong family 
history of breast or ovarian cancer suggestive of a genetic 
predisposition, women with a prior history of thoracic radiation, or for 
those with LCIS.  

The Gail model was updated using combined data from the Women’s 
Contraceptive and Reproductive Experiences (CARE) study and the 
Surveillance Epidemiology and End Results (SEER) database, as well 
as causes of death from the National Center of Health Statistics, to 
provide a more accurate determination of risk for African-American  
women.29 It has also been updated using the data from the Asian 
American Breast Cancer Study (AABCS) and the SEER database to 
provide a more accurate risk assessment for Asian and Pacific Islander 
women in the United States.30 

Increased risk of developing breast cancer is defined by the modified 
Gail model for women ≥35 years of age as a 5-year risk of 1.7% or 
greater.  This is the average risk of a 60-year-old woman, which is the 
median age of diagnosis of breast cancer in the U.S. The 5-year 
predicted risk of breast cancer required to enter the NSABP Breast 
Cancer Prevention Trial of tamoxifen versus placebo, as well as the 
Study of Tamoxifen and Raloxifene (STAR) trial, was 1.7% or greater. 
As previously mentioned, the modified Gail model risk assessment tool 
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also provides an estimate of a woman’s lifetime risk of breast cancer. 
However, this estimate is based on the Gail model risk criteria which 
differ from criteria used in risk assessment models predominantly based 
on family history (see below); lifetime breast cancer risk as determined 
by the Gail model is not used in these guidelines to determine whether 
a woman is eligible for screening breast MRI.  

For a woman aged 35 years or older with a 5-year risk ≥1.7%, the 
NCCN Panel encourages breast awareness and recommends CBE 
every 6 to 12 months and annual mammography. In addition, according 
to the NCCN Panel, women in these groups should be asked to 
consider risk reduction strategies in accordance with the NCCN 
Guidelines for Breast Cancer Risk Reduction. 

Women with LCIS: A diagnosis of LCIS is associated with estimated 
risks of 10%-20% for the subsequent development of cancer in either 
breast over the next 15 years, although it is not in itself considered to be 
a site of origin for cancer.31,32 

For women with LCIS, the NCCN Panel encourages breast awareness 
and recommends CBE every 6 to 12 months and annual mammography 
beginning at diagnosis. In addition, according to the NCCN Panel, 
women in these groups should be asked to consider risk reduction 
strategies in accordance with the NCCN Guidelines for Breast Cancer 
Risk Reduction. 

Women with a Lifetime Risk of Breast Cancer >20% based on models 
largely dependent on family history: A lifetime risk of breast cancer of 
>20% as assessed by models based largely on family history is another 
risk threshold used in the guidelines to identify a woman as a potential 
candidate for risk reduction strategies, as well as to direct screening 
strategies. According to the ACS guidelines for breast screening, MRI 

may be performed as an adjunct to mammography33 in a high risk 
woman if her lifetime risk of breast cancer is approximately 20% or 
greater based on models that rely mainly on family history. A cancer 
genetic professional should be involved in determining the lifetime risk 
of the individual based on models dependent on family history.  These 
include Claus,34 Tyrer-Cuzick,35 and other models36-38. BRCAPRO39 and 
Breast and Ovarian Analysis of Disease Incidence and Carrier 
Estimation Algorithm (BOADICEA)40 are more commonly used  to 
estimate the risk based of BRCA mutations. Strong genetic association 
between breast and ovarian cancer has been demonstrated in some 
families by linkage analyses.  

For a woman with a >20% lifetime risk of breast cancer based on 
models largely dependent on family history, the NCCN Panel 
encourages breast awareness and beginning at age 30, the NCCN 
Panel recommends CBE every 6 to 12 months and annual 
mammography. In addition, in accordance with the ACS guidelines,33 
the NCCN Panel recommends considering annual breast MRI for 
women who have a lifetime risk of breast cancer >20% based on 
models that rely mainly on family history. According to the NCCN Panel, 
women in this group should be asked to consider risk reduction 
strategies in accordance with the NCCN Guidelines for Breast Cancer 
Risk Reduction. 

Women Who Have Received Prior Thoracic Irradiation Between the 
the Ages of 10 to 30 Years: Results from several studies have 
demonstrated that women who received thoracic irradiation in their 
second or third decade of life have a substantially increased risk of 
developing breast cancer by age 40 years.41-46 For example, in the Late 
Effects Study Group trial, the overall risk of breast cancer associated 
with prior thoracic irradiation at a young age was found to be 56.7–fold 
(55.5-fold for female patients) greater than the risk of breast cancer in 
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the general population.42,45 In that study, the relative risk of female 
breast cancer according to follow-up interval was: 0 at 5-9 years; 71.3 at 
10-14 years; 90.8 at 15-19 years; 50.9 at 20-24 years; 41.2 at 25-29 
years; and 24.5 at > 29 years.45 Results from a case-control study of 
women treated with thoracic radiation at a young age for Hodgkin 
lymphoma indicated that the estimated cumulative absolute risk of 
breast cancer at 55 years of age was 29.0% (95% CI, 20.2%-40.1%) for 
a woman treated at 25 years of age with at least 40 Gy of radiation and 
no alkylating agents.47 Although there is a concern that the cumulative 
radiation exposure from mammography in a young woman may itself 
pose a risk for cancer, it is felt that the benefit of early detection of 
breast cancer in this high-risk group would outweigh the potential side 
effect. Findings from a survey of breast screening practices in this 
population of patients suggest that a sizable segment of this group is 
not undergoing regular mammographic screening.48  

For women aged 25 years and older who have received prior thoracic 
irradiation, the NCCN Panel recommends encouraging breast 
awareness, annual mammograms, annual MRI as an adjunct to 
mammograms49 and CBE every 6 to 12 months be initiated 8 to 10 
years after radiation exposure or 40, whichever comes first.50  

For women younger than 25 years who have received prior thoracic 
irradiation, the NCCN Panel recommends encouraging breast 
awareness, counseling on risk, and an annual CBE starting 8-10 years 
after the radiation therapy.   

Women with a Pedigree Suggestive Of or With a Known Genetic 
Predisposition: Accurate family history information is needed to 
adequately assess a woman’s breast cancer risk. Familial cancers 
share some but not all features of hereditary cancers. For example, 
although familial breast cancers occur in a given family more frequently 

than expected on the basis of statistics, they generally do not exhibit 
inheritance patterns or onset age consistent with hereditary cancers. 
Familial breast cancers may be associated with chance clustering, 
genetic variations in lower-penetrance genes, a shared environment, 
small family size, and/or other factors. 

The NCCN Guidelines for Genetic/Familial High-Risk Assessment 
include a recommendation for referral to a cancer genetics professional 
for further evaluation for an individual who has either a personal history 
or a close family history meeting any of the following criteria (see NCCN 
Guidelines for Genetic/Familial High-Risk Assessment). 

In the statement on Genetic Testing for Cancer Susceptibility from the 
American Society of Clinical Oncology (ASCO) updated in 2003, genetic 
counseling/testing is recommended when there is: (i) a personal or 
family history suggesting genetic cancer susceptibility (ii) the test can be 
adequately interpreted and (iii) the results will aid in the diagnosis or 
influence the medical or surgical management of the patient or family 
members at hereditary risk of cancer.51 Additional genetic testing criteria 
are included in the NCCN Guidelines for Genetic/Familial High-Risk 
Assessment. Genetic testing should be done only in the setting of 
pre-and post-test genetic counseling.  

The manifestations of hereditary syndromes are often variable in 
individuals (e.g., age of onset, tumor site, and number of primary 
tumors). The risk of developing breast cancer in individuals with one of 
these hereditary syndromes depends upon numerous variables 
including the gender and age of the individual. Therefore there is 
variation in screening recommendations for different genetic 
syndromes.  The NCCN Guidelines for Genetic/Familial High-Risk 
Assessment lists screening recommendations for common hereditary 
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syndromes that put the individuals at increased risk for breast and 
ovarian cancer.   

Hereditary breast and ovarian cancer syndrome (HBOC): It has been 
estimated that over 90% of early onset cancers in families with both 
breast and ovarian cancers are caused by mutation(s) in the BRCA1 or 
BRCA2 genes.52 Hence, the degree of clinical suspicion for breast 
cancer in an individual with BRCA mutation or someone with a family 
history of both breast and ovarian cancer should be very high. The 
emphasis on initiating screening considerably earlier than standard 
recommendations is a reflection of the early age of onset seen in 
hereditary breast/ovarian cancer.38,53-55 The overall sensitivity of 
screening mammography was reported to be only 33% in a study of 
women with suspected or known BRCA1/2 mutations who were more 
likely to be younger and to have dense breasts.56 Other reasons for the 
low sensitivity of mammography in women with BRCA1/2 mutations 
include an increased likelihood of developing tumors with more benign 
mammographic characteristics (e.g., less likely to appear as a 
spiculated mass).57 The ACS recommends annual MRI as an adjunct to 
screening mammogram.33 

The risk from radiation exposure due to mammography in young women 
with an inherited cancer predisposition is unknown, and there is some 
concern about whether this genetic factor may increase sensitivity to 
irradiation. A recent study of BRCA1/BRCA2 mutation carriers showed 
that lifetime mammogram exposure was not associated with an 
increased risk in breast cancer when the overall group was considered; 
however, a small increase in risk was seen when only those women 
with BRCA1 mutations were evaluated.58 Because the lifetime risk of 
breast cancer in BRCA1 or BRCA2 mutation carriers is estimated to be 
3-6 fold greater (40% to 80% range)59 than in the general population, 
the benefit of screening may justify the radiation exposure. 

For a woman with a pedigree suggestive of a genetic predisposition or 
who is a carrier of a BRCA1/2 mutation, the NCCN Panel recommends 
encouraging breast awareness and CBE every 6-12 months starting at 
age 25 years.  The NCCN Panel also recommends screening women 
with annual mammograms and breast MRI as an adjunct to 
mammogram (MRI performed preferably on day 7-15 of menstrual cycle 
for premenopausal women) starting at age 25 years or on an 
individualized timetable based on the earliest age of cancer onset in 
family members. According to the NCCN Panel, women in this group 
should be offered risk reduction counseling and the opportunity to 
consider risk reduction strategies following multidisciplinary consultation 
in accordance with the NCCN Guidelines for Breast Cancer Risk 
Reduction.   

Male carriers of a BRCA gene mutation also have a greater risk for 
cancer susceptibility.60 In one study of 26 high-risk families with at least 
one case of male breast cancer, 77% demonstrated a BRCA2 
mutation.52  However, among males with breast cancer who were not 
selected on the basis of family history, only 4%-14% tested positive for 
a germline BRCA2 mutation.61,62  For males with a BRCA2 mutation, the 
risk of breast cancer by age 80 years has been estimated at 6.9%.63  A 
mutation in the BRCA2 gene, accounts for about 1 in10 breast cancers 
in men. BRCA1 mutations can also cause breast cancer in men, but the 
risk is not as high as it is for mutations in the BRCA2 gene. In contrast, 
for men without such a mutation, the lifetime risk of breast cancer has 
been estimated at about 1/10th of 1% (1 in 1,000).64  

The NCCN Panel recommendations for men positive for a BRCA1/2 
mutation include breast awareness and a CBE every 6-12 months 
starting at age 35. Baseline mammography should be considered at age 
40 years, followed by annual mammography for those men with 
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gynecomastia or parenchymal/glandular breast density on baseline 
study.  

Mammographic Screening 
A screening mammogram typically involves 2 x-ray images of each 
breast (ie, one taken from the top [craniocaudal] of the breast and the 
other from the side [mediolateral oblique]). Randomized clinical trials 
have demonstrated that screening mammography lowers the rate of 
death from breast cancer,5,65 with a reported overall sensitivity of about 
75%.66 Nevertheless, the overall sensitivity of screening mammography 
was reported to be only 50% in a study of women with at least 
heterogeneous dense tissue,67 and 33% in a study of women with 
suspected or known BRCA mutations who were more likely to be 
younger and to have dense breasts.56  

Technical aspects of mammography can affect the quality of screening 
results. Digital mammography differs from conventional film 
mammography in that the former generates an electronic image of the 
breast and allows for computer storage and manipulation. Four large 
scale trials have compared these two procedures although the designs 
and findings of these trials differ.68-73 In a study of 49,528 women who 
underwent both film and digital mammography, no difference was seen 
in the overall accuracy of the two procedures.68,69 However, digital 
mammography was significantly more accurate in younger women with 
dense breasts, and there was a nonsignificant trend toward improved 
accuracy of film mammography in women aged 65 years and older. In 
another trial of women aged 45 to 69 years randomly assigned to film or 
digital screening mammography, the latter procedure was shown to 
result in a higher rate of cancer detection.70  Other outstanding issues 
related to these two procedures include possible differences in recall 
rates, and cost and availability issues.  

Dense breast tissue as measured by mammography is increasingly 
recognized as an important risk factor for breast cancer.74,75 Although 
there are some studies supporting the use of ultrasound for breast 
cancer screening as an adjunct to mammography for high risk women 
with dense breast tissue,67 the NCCN Panel however cautions that 
there is insufficient evidence to support routine supplemental screening 
in women with dense breasts and no other risk factors. 

Mammographic Assessment Category Definitions:  
Mammographic results are mandated to be reported using Final 
Assessment Categories [Breast Imaging Reporting and Data System 
(BI-RADS®)] categories developed by the American College of 
Radiology.[Mammography Quality Standards Act, 1997]76 The purpose 
of the Final Assessment Category definitions is to create a uniform 
system of reporting mammography results with a recommendation 
associated with each category. The fourth edition of BI-RADS® is 
adopted in these guidelines. In this edition, substantive changes have 
been incorporated and category 6 has been added.77  
BI-RADS® assessment categories apply to an individual imaging 
method if only one type of imaging is done (eg, mammography), but if 
multiple imaging modalities are used (e.g. additional ultrasonography 
and MRI), the BI-RADS® categories represent the cumulative findings of 
the examinations that were performed. Therefore, the overall BI-RADS® 
assessment category can change depending on subsequent imaging 
findings (ie, the BI-RADS® assessment category given following a 
mammographic study may increase, decrease, or remain the same 
upon diagnostic ultrasonography or MRI). In the event that multiple 
abnormalities are identified on imaging, the overall final BI-RADS® 
assessment category is based on the most worrisome findings present.  
After the mammographic evaluation is completed, the results are 
classified according to one of the following BI-RADS® categories76: 
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 Category 1 - Negative: This is a negative mammogram. The 
breasts are symmetric, and there are no masses, architectural 
distortion or suspicious calcification.  

 Category 2 - Benign Finding(s): This is also a negative 
mammogram, but there may be an actual finding that is benign. 
The typical case scenarios include benign-appearing 
calcifications, such as a calcifying fibroadenoma, an oil cyst, or a 
lipoma. The interpreter may also choose to describe 
intramammary lymph nodes, vascular calcification, implants or 
architectural distortion clearly related to prior surgery while still 
concluding that there is no mammographic evidence of 
malignancy. 

 Category 3 - Probably Benign Finding(s) - Short-Interval 
Follow-up Suggested: This is a mammogram that is usually 
benign. Close monitoring of the finding is recommended to ensure 
its stability. The risk of malignancy is estimated to be less than 
2%.  

 Category 4 - Suspicious Abnormality –Biopsy Should Be 
Considered: These lesions fall into the category of having a wide 
range of probability of being malignant but are not obviously 
malignant mammographically. The risk of malignancy is widely 
variable and is greater than that for category 3 but less than that 
for category 5.  

 Category 5 - Highly Suggestive of Malignancy-Appropriate 
Action Should Be Taken: These lesions have a high probability 
( 95%) of being a cancer. They include spiculated mass or 
malignant-appearing pleomorphic calcifications, etc.  

 Category 6 - Known Biopsy - Proven 
Malignancy-Appropriate Action Should Be Taken: This 
category is reserved for breast lesions identified on the imaging 

study with biopsy proof of malignancy but prior to definitive 
therapies. 

There is also another BI-RADS® category - Category 0 – which 
represents an incomplete assessment.  
Category 0: Needs Additional Imaging Evaluation and/or Prior 
Mammograms For Comparison. This category is almost always used 
in the context of a screening situation, if a finding requiring additional 
evaluation has been identified. A recommendation for additional 
imaging evaluation may include, but is not limited to spot compression, 
magnification, special mammographic views and ultrasound. Under 
certain circumstances, this category may be used after a full 
mammographic workup. Whenever possible, if the study is not negative 
and does not contain a typical benign finding, the current examination 
should be compared to previous studies. The radiologist should use 
judgment on how vigorously to attempt obtaining previous studies.  
The practice guideline for the performance of screening and diagnostic 
mammography from the American College of Radiology can be 
accessed at: 
http://www.acr.org/SecondaryMainMenuCategories/quality_safety/guide
lines/breast/Screening_Diagnostic.aspx.  

NCCN Recommendations after Mammographic Evaluation  
For patients with mammograms classified as BI-RADS® categories 1 
and 2, in which the mammogram is completely normal or the finding is 
benign mammographically, the NCCN Panel recommends routine 
screening, based on age and risk of breast cancer. When screening 
mammography reveals an abnormal finding, the radiologist should 
attempt to obtain any prior mammograms. This is most important for 
lesions that are of low suspicion mammographically. If, after a 
comparison of films, there is still a questionable area that is not clearly 
benign, then a diagnostic mammogram (see section on “Diagnostic 
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Mammography” on MS-11), with or without ultrasonography (see 
section on “Breast Ultrasonography” on MS-12) should be performed.  

For NCCN recommendations and follow-up of patients with 
mammograms categorized as BI-RADS® 0 and 3 or higher, see section 
on “Diagnostic Evaluation for Positive Findings” on MS-11.  

Breast Magnetic Resonance Imaging Screening 
The sensitivity of breast MRI at detecting breast cancer is higher than 
the sensitivity of mammography, although the specificity of the former 
procedure is lower, resulting in a higher rate of false-positive findings.78 
In addition, microcalcifications are not detectable with MRI,79,80 and the 
issue of whether breast MRI screening impacts survival has not been 
addressed in randomized clinical trials. Therefore, careful patient 
selection for additional screening with MRI is needed. Although current 
evidence does not support the use of breast MRI to screen women at 
average risk of breast cancer, benefits of screening MRI for women with 
prior thoracic radiation, and those with a genetic predisposition for 
breast cancer have been demonstrated in several studies,49,56,81-87 and 
the ACS has published guidelines recommending use of breast MRI as 
an adjunct to screening mammography in certain populations of women 
at high risk of breast cancer.33 Nevertheless, a high false-positive rate 
for screening MRI was identified in several these studies. For example, 
in one study of high-risk women, many of whom were young and had 
very dense breast tissue, screening MRI led to 3 times as many benign 
biopsies as mammography.54  

A single retrospective study of asymptomatic women with atypical 
hyperplasia or LCIS enrolled in a high-risk screening program has 
evaluated use of MRI in this population.88 Approximately half of the 
women underwent screening with mammography and MRI whereas the 
other half was screened with mammography alone. For those undergoing 

both types of screening, breast cancer was detected by MRI in 4% of 
patients with LCIS who had negative mammogram results. MRI 
screening did not impact the rate of cancer detection in women with 
atypical hyperplasia.  Women who underwent screening with MRI were 
more likely to be younger and premenopausal, and to have a stronger 
family history of breast cancer than those who were evaluated by 
mammography alone.  However, only one woman with cancer detected 
by MRI following a negative mammography finding had reported a family 
history of breast cancer, and no difference was seen in the percentages 
of patients who ultimately developed cancer in the 2 groups.  

The NCCN Panel recommends an annual MRI as an adjunct to 
screening mammogram and CBE for the following groups with 
increased risk of breast cancer: 1) Women with a pedigree suggestive 
of or known genetic predisposition for breast cancer, starting at age 25 
for HBOC, or individualized based on earliest age of onset in the family 
and 2) Women who received with thoracic radiation therapy between 
ages 10 to 30 years (MS-6). MRI may be considered as an adjunct to 
screening mammogram for women with a >20% lifetime risk of breast 
cancer as defined by models largely based on family history as 
described in the ACS guidelines.40 

Criteria for the performance/interpretation of high quality breast MRI 
include: a dedicated breast coil, radiologists experienced in breast MRI; 
and the ability to perform MRI-guided needle sampling and/or wire 
localization of MRI-detected findings. Breast MRI Guidelines from the 
European Society of Breast Imaging include detailed descriptions of the 
technical aspects of the use of breast MRI.78 The American College of 
Radiology has also published guidelines for the performance of 
contrast-enhanced MRI of the breast.89  
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Diagnostic Evaluation for Positive Findings  
Additional evaluations in selected patients with positive findings can 
include diagnostic mammography, ultrasonography, diagnostic breast 
MRI, and tissue sampling. 

Diagnostic Mammography 
Screening mammography which consists of 2 standard X-ray images of 
each breast differs from diagnostic mammography in that the latter is 
used to evaluate a patient with a positive clinical finding—such as a 
breast lump or an abnormal screening mammogram. A diagnostic 
mammogram includes additional views, such as spot compression 
views or magnifications views, to investigate the finding in question.  

NCCN Recommendations for Mammogram BI-RADS® 
Assessment Categories 0, 3, 4, 5 and 6  

For BI-RADS® category 0 (need additional imaging evaluation), the 
diagnostic work-up includes comparison to prior films and/or diagnostic 
mammogram with or without ultrasound scan. 

For BI-RADS® category 3 (probably benign), diagnostic mammograms 
at 6 months, then  every 6 to 12 months for  2 to 3 years are 
appropriate. At the first 6-month follow-up, a unilateral mammogram of 
the index breast is performed. The 12-month study would be bilateral in 
women aged 40 years and older so that the contralateral breast is 
imaged at the appropriate yearly interval. Depending on the level of 
concern, the patient is then followed, either annually with bilateral 
mammograms or every 6 months for the breast in question, for a total of 
2 to 3 years.  

If the lesion remains stable or resolves mammographically, the patient 
resumes routine screening intervals for mammography. If, in any of the 

interval mammograms, the lesion increases in size or changes its 
benign characteristics, a biopsy is then performed. The exception to this 
approach of short-term follow-up is when a return visit is uncertain or 
the patient is highly anxious or has a strong family history of breast 
cancer. In those cases, initial biopsy with histologic sampling may be a 
reasonable option.  

For BI-RADS® categories 4 and 5, tissue diagnosis using core needle 
biopsy (preferred) or needle localization excisional biopsy with 
specimen radiograph is necessary. When a needle biopsy (aspiration or 
core needle biopsy) is performed, concordance between the pathology 
report and the imaging finding must be obtained.77,90 For example, a 
negative needle biopsy associated with a spiculated category 5 mass is 
discordant and clearly would not be an acceptable diagnosis. When the 
pathology and the imaging are discordant, the breast imaging should be 
repeated and/or additional tissue sampled or excised; surgical excision 
is recommended when pathology/image remain discordant. Women 
with a benign result exhibiting pathology/image concordance should be 
followed with mammography every 6-12 months for 1-2 years before 
returning to routine screening.  

For BI-RADS® category 6 (proven malignancy), the patient should be 
managed according to the NCCN Guidelines for Breast Cancer.  

Breast Ultrasonography 
Mammography and ultrasound are complementary imaging methods for 
diagnosing breast cancer. However, breast ultrasonography does not 
detect most microcalcifications.56,67,91-93  

Initial diagnostic imaging with breast ultrasonography is recommended 
as the preferred option for women aged < 30 years presenting with a 
palpable mass or asymmetric thickening/nodularity. Breast 
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ultrasonography is recommended for women ≥ 30 years of age with a 
palpable mass and a diagnostic mammogram assessed as BI-RADS® 
1-3, and as an adjunct to diagnostic mammography for women in this 
age group with a finding of asymmetric thickening/nodularity. In 
addition, breast ultrasonography should be considered as an adjunct to 
mammography for those of all ages with skin changes consistent with 
serious breast disease or with spontaneous nipple discharge in the 
absence of a palpable mass, and as a possible option for women with a 
BI-RADS® category 0 screening mammographic assessment. 
Consideration of follow-up ultrasound testing is also recommended 
when initial ultrasound findings of a solid mass are classified as a 
probably benign finding, or when biopsy results are found to be benign 
and image concordant. Ultrasound-guided biopsy is included in the 
guidelines for women with a complex cyst or a persistent mass following 
cyst aspiration.  

Ultrasonographic Assessment Category Definitions:  
After the ultrasonographic evaluation is completed, the results are 
classified according to one of the following BI-RADS® categories.94  

 Category 0 – Needs Additional Imaging Evaluation. This 
represents an incomplete assessment. A finding for which 
additional evaluation is needed. If ultrasound is the initial study, 
mammography might be indicated, or if mammography and 
ultrasound findings are nonspecific, MRI might be appropriate. 

 Category 1 - Negative: This is a negative ultrasound. No 
abnormalities are detected. 

 Category 2 - Benign Finding(s): This is also a negative 
ultrasound, but there may be an actual finding that is benign. 
Included in this category are simple cysts (see section below on 
“Breast cysts”) and breast implants. 

 Category 3 - Probably Benign Finding(s) - Short-Interval 
Follow-up Suggested: This is a ultrasound that is usually benign. 
Close monitoring of the finding is recommended to ensure its 
stability. The risk of malignancy is estimated to be less than 2%. 
Fibroadenomas and nonpalpable complicated cysts and clustered 
microcysts might be placed in this category for short-interval 
follow-up (see section below on “Breast cysts”) 

 Category 4 - Suspicious Abnormality –Biopsy Should Be 
Considered: These lesions fall into the category of having a wide 
range of probability of being malignant but are not obviously 
malignant ultrasonographically. The risk of malignancy is widely 
variable and is greater than that for category 3 but less than that 
for category 5. A complex cyst would be included in this group 
(see section below on “Breast cysts”). 

 Category 5 - Highly Suggestive of Malignancy-Appropriate 
Action Should Be Taken: These lesions have a high probability 
( 95%) of being a cancer.  

 Category 6 - Known Biopsy - Proven 
Malignancy-Appropriate Action Should Be Taken: This 
category is for breast lesions identified on the imaging study with 
biopsy proof of malignancy but prior to definitive therapies. 

Breast Cysts  
Breast cysts are either classified as simple or non-simple cysts, with the 
latter class being subdivided into complicated cysts and complex cysts 
(see Table 1 for definitions).  

Simple cyst 
A cyst meeting all criteria of a simple cyst is considered to be 
benign,67,95 if the clinical findings and ultrasonographic results are 
concordant. Therapeutic fluid aspiration can be considered if clinical 
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symptoms persist, and these patients can be followed with routine 
screening. Cytologic examination is recommended if bloody fluid is 
obtained. 

Non-simple Cysts 
A complicated non-simple cyst is associated with a low risk of 
malignancy (<2%).67,96-98 Options for managing complicated cysts are 
either aspiration or short-term follow-up with physical examination and 
ultrasonography with or without mammography every 6-12 months for 
2-3 years to assess stability. There may be variability on the follow-up 
interval based on the level of suspicion. The option of aspiration may be 
more strongly considered in a patient likely to be lost to follow-up. 
Complicated cysts which increase in size should be biopsied. As with 
simple cysts, cytologic analysis of fluid aspirated from a complicated 
cyst is required only if bloody fluid is obtained. In the event of a 
persistent mass, a biopsy is needed.  

For cysts which resolve following aspiration but are characterized by 
bloody fluid, the NCCN Panel recommends placement of a tissue 
marker followed by cytologic evaluation of fluid. Follow-up of a positive 
finding includes percutaneous vacuum-assisted biopsy or excision. If 
findings are negative, physical examination with or without 
ultrasound/mammogram every 6-12 months for 1-2 years is 
recommended to assess stability. Repeat imaging (ultrasound with or 
without mammogram)  is recommended for a recurrent mass whereas 
routine screening is the recommended strategy when follow-up 
examinations are negative.  

Complex cysts have a relatively high risk of malignancy (eg, 14% and 
23% in 2 studies).67,97-100 Hence, these cysts should be evaluated by 
tissue biopsy.  

Diagnostic Breast MRI 
MRI can also play a role in the diagnostic setting. For patients with skin 
changes consistent with serious breast disease, consideration of breast 
MRI is included in the guidelines for those with benign biopsy of skin or 
nipple following BI-RADS® category 1-3 assessment. Since a benign 
skin punch biopsy in a patient with a clinical suspicion of inflammatory 
breast cancer (IBC) does not rule out malignancy, further evaluation is 
recommended. There is evidence that certain MRI features may 
facilitate diagnosis of IBC.101  

Breast Tissue Biopsy  
Breast biopsy is recommended if diagnostic mammogram and/or 
ultrasound findings are suspicious or highly suggestive of malignancy.  

Fine Needle Aspiration (FNA) Biopsy 
An FNA biopsy involves use of a smaller-bore needle to obtain cytologic 
samples from a breast mass. Advantages of FNA biopsy include its 
minimally invasive methodology and low cost,102,103 whereas the need 
for pathologists with specific expertise in the interpretation of test results 
and the necessity of performing a follow-up tissue biopsy when atypia or 
malignancy is identified are disadvantages of the procedure. FNA of 
nonpalpable lesions can be performed under imaging guidance (eg, 
ultrasound), although there is evidence to indicate that both core-needle 
biopsy and excisional biopsy are more accurate than FNA in the 
evaluation of nonpalpable breast lesions.104,105  

Core Needle Biopsy  
A core needle biopsy, also called percutaneous core breast biopsy, is 
an automated procedure that typically involves obtaining multiple cores 
of solid tissue using standard techniques.106,107 It can be performed 
under imaging guidance (eg, stereotactic [mammographic] or 
ultrasound). Advantages of breast core needle biopsy include increased 
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accuracy over FNA when the procedure is performed in situations 
where no mass is palpable and an ability to obtain tissue samples of 
sufficient size so as to eliminate the need for a follow-up biopsy to 
confirm malignancy.108 In some situations, the core needle biopsy is 
performed under vacuum assistance which can facilitate collection of 
adequate tissue from a breast lesion without the need for multiple 
needle insertions.109,110 Clip placement is done at the time of core 
needle biopsy so that the radiologist can identify the location of the 
lesion in the event that it is entirely removed or disappears during 
neoadjuvant treatment of a breast cancer.111 With a few exceptions, 
core needle biopsy is preferred in the NCCN Guidelines over surgical 
excision when tissue biopsy is required. According to the NCCN panel, 
surgical excision is appropriate if unable to perform core needle biopsy 

Excisional Biopsy 
An excisional biopsy involves removal of the entire breast mass or 
suspicious area of the breast by a surgeon in an operating room setting. 
Needle or wire localization is done by the radiologist immediately prior 
to an excisional biopsy of a nonpalpable mammographic or sonographic 
finding to direct surgical excision. The wire localization may bracket a 
lesion that had a clip placed in it at the time of the core needle 
biopsy.111  

Excisional biopsy is included in the NCCN Guidelines as an option 
when tissue biopsy is required. Although excisional biopsy is a more 
invasive method than core needle biopsy and requires needle 
localization when lesions are not palpable, there are situations where 
larger tissue samples may be needed. In most cases, excisional biopsy 
is recommended following diagnosis by core biopsy of an indeterminate 
lesion, atypical hyperplasia, LCIS, or a benign and image discordant 
lesion. Other histologies that may require additional tissue include 
mucin-producing lesions, potential phyllodes tumor, papillary lesions, 

radial scars or other histologies of concern to the pathologist.100,103,108,112 
Support for this recommendation includes results of studies 
demonstrating an underestimation of cancer when atypical hyperplasia 
and LCIS are diagnosed by CNB.113-118 However, there are situations 
(eg, select cases of LCIS, ALH, papillomas, fibroepithelial lesions, radial 
scars) where close observation may be substituted for excisional biopsy 
in select patients.103,112,119-125  

Physical Examination 
Symptomatic or positive findings on physical examination include: 
palpable mass in the breast, nipple discharge without a palpable mass, 
asymmetric thickening or nodularity, and skin changes 

NCCN Recommendations for Positive Findings on Physical Exam 

Palpable Mass in the Breast 
A palpable mass is a discrete lesion that can be readily identified during 
a physical exam. The guidelines separate the evaluation of women with 
the palpable mass into two age groups: women aged 30 years or older 
and women under 30 years of age.  

Women with palpable mass aged 30 years or older:  
The main difference in the guidelines for evaluating a palpable mass in 
women age 30 or older compared with younger women is the increased 
degree of suspicion of breast cancer. The initial evaluation begins with a 
bilateral diagnostic mammogram. Observation without further evaluation 
is not an option in these women. There are some clinical 
circumstances such as mass with low clinical suspicion or suspected 
simple cyst, in which ultrasound would be preferred and may suffice 
for women 30-39 years of age.126 After the mammographic 
assessment, the abnormality is placed in one of the six BI-RADS® 

categories.  
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For women with BI-RADS® categories 4 and 5, assessment of the 
geographic correlation between clinical and imaging findings is 
indicated. If the imaging findings correlate with the palpable findings, the 
NCCN Panel recommends tissue evaluation through core needle 
biopsy. The NCCN Panel notes that fine needle aspiration (FNA) and 
core needle biopsy are both valuable. However, FNA requires cytologic 
expertise. When a core needle biopsy is utilized, concordance between 
the pathology report and imaging finding must be obtained.  If there is a 
lack of geographic correlation between clinical and imaging findings, 
further evaluation is as recommended for BI-RADS® categories 1, 2, or 
3.   

For BI-RADS® categories 1, 2, and 3, the next step is to obtain an 
ultrasound and the findings are discussed below under “Ultrasound 
findings”. 

Ultrasound findings:  
If the solid lesion found on the ultrasound is suspected to be probably 
benign (ie, BI-RADS® 3), the options are: observation, or core needle 
biopsy.  Observation may be elected only if there is low clinical 
suspicion, in which case a physical examination with or without 
ultrasound or mammogram is recommended every 6 months for 2-3 
years to assess stability. If the option of core needle biopsy is elected, 
and the result is benign and is concordant with the imaging results, the 
NCCN Panel recommends a physical examination every 6 to 12 
months, with or without ultrasound or mammogram, for 1 to 2 years to 
ensure that the lesion is stable. Routine breast screening is 
recommended if the lesion is stable. If the solid lesion increases in size, 
the NCCN Panel recommends surgical excision. If the diagnosis by core 
biopsy is an indeterminate lesion, atypical hyperplasia, LCIS, or a 
benign and image discordant lesion, the NCCN Panel recommends 

surgical excision. Mucin-producing lesions, potential phyllodes tumor, 
papillary lesions, radial scars or other histologies of concern to the 
pathologist may also require excisional biopsy. Select patients (ie, some 
patients with atypical hyperplasia, LCIS, fibroepithelial lesions, radial 
scars etc) may be suitable for monitoring in lieu of surgical excision.  
 
If the ultrasound evaluation reveals the mass to be consistent with an 
asymptomatic simple cyst (ie, BI-RADS® 2), the NCCN Panel 
recommends routine screening.  However, it is important that there is 
concordance between the CBE and the ultrasound results before 
recommending routine screening. Therapeutic aspiration of such a 
simple cyst can be performed if persistent clinical symptoms are 
present.  

If the cyst on the ultrasound is classified as a complicated non-simple 
cyst, options include aspiration or short-term follow-up (BI-RADS® 3). 
For short term follow-up, the NCCN Panel recommends physical 
examination and ultrasound with or without mammography every 6-12 
months for 2-3 years to assess stability. A tissue biopsy should be 
performed for a complicated cyst which increases in size during 
follow-up. 

Alternatively, aspiration may be performed. If blood-free fluid is obtained 
on aspiration, the mass resolves, and cytology results are negative, the 
NCCN Panel recommends that the patient should return to routine 
screening. If the mass first resolves after aspiration and then recurs, 
then repeat assessment with ultrasound or surgical excision if 
warranted. If the mass persists after aspiration, the NCCN Panel 
recommends ultrasound with image-guided biopsy.  Surgical excision is 
appropriate if unable to perform core needle biopsy.  
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For cysts that resolve following aspiration but are characterized by 
bloody fluid, the NCCN Panel recommends placement of a tissue 
marker followed by cytologic evaluation of fluid. Follow-up of a positive 
finding includes percutaneous vacuum-assisted biopsy or excision. If 
findings are negative, physical examination with or without 
ultrasound/mammogram every 6-12 months for 1-2 years is 
recommended to assess stability. Repeat imaging is recommended for 
a recurrent mass whereas routine screening is the recommended 
strategy when follow-up examinations are negative. The NCCN Panel 
recommends a tissue biopsy for cysts classified as complex (BI-RADS® 
4).   

If the ultrasound with image-guided biopsy findings are benign and 
image concordant (BI-RADS® 1), physical exam with or without 
ultrasound or mammogram every 6-12 months for 1-2 years is 
recommended. If the mass increases in size, surgical excision should 
be repeated, with a routine breast screening recommended if the mass 
remains stable. If the ultrasound and image guided biopsy findings are 
interpreted as benign and image discordant or indeterminate or atypical 
hyperplasia or LCIS or other (ie, mucin-producing lesions, potential 
phyllodes tumor, papillary lesions, radial scar or other histologies of 
concern to the pathologist), surgical excision is recommended, although 
select patients (ie, some patients with atypical hyperplasia, LCIS, 
fibroepithelial lesions, radial scars, etc.) may be suitable for monitoring 
in lieu of surgical excision (see section on “Excisional Biopsy” on 
MS-14). Multifocal/extensive LCIS involving 4 terminal ductal lobular 
units on a core biopsy may be associated with increased risk of invasive 
cancer on surgical excision. 

If the mass has been surgically excised and proven to be benign, the 
patient undergoes routine screening. If the mass is classified as atypical 
hyperplasia or LCIS, routine breast screening along with risk reduction 

therapy according to the NCCN Guidelines for Breast Cancer Risk 
Reduction is recommended.  

If no ultrasonographic abnormality is detected (BI-RADS® 1), tissue 
biopsy (core needle biopsy or excision) or observation at 3-6 months 
intervals for 1-2 years should be considered to assess stability. If the 
lesion increases in size, tissue sampling should be repeated, whereas 
routine breast screening is recommended if the lesion remains stable.  

Malignant findings either on ultrasound with image guided biopsy or 
surgical excision should be treated according to the NCCN Guidelines 
for Breast Cancer.  

Women with palpable mass under 30 years of age:  
The preferred option for initial evaluation of a palpable mass is to 
proceed directly to ultrasound with or without mammogram.126  From 
this point, the decision tree for women under 30 years of age is almost 
identical to the pathway for older women. The main difference is 
consideration of a diagnostic mammogram in only some situations for 
the younger women. Because the degree of suspicion in women who 
are under the age of 30 is low, observation of the mass for one or two 
menstrual cycles is also an option in cases with low clinical suspicion. If 
observation is elected and the mass resolves after one or two menstrual 
cycles, the patient may return to routine screening. If the mass persists, 
ultrasound should be performed. Needle sampling prior to imaging is 
not recommended.  
 
If no ultrasonographic abnormality is found (BI-RADS® 1), a 
mammogram is recommended in cases where there is high clinical 
suspicion or those at higher risk due to known genetic mutation or 
family history. Based on the mammogram results, from this point, the 
management is identical to the pathway for older women. Whereas if 
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the clinical suspicion is low, observation every 3-6  months for 1-2 
years is recommended. If the mass increases in size during the 
observation period, mammogram may be considered followed by 
tissue biopsy. If the mass remains stable, routine breast screening is 
recommended. 
 

Nipple Discharge without a Palpable Mass 
Nipple discharge is common, and, in many cases, unrelated to breast 
pathology.127-133 For example, non-spontaneous discharge from multiple 
breast ducts in a non-lactating woman can occur during pregnancy, 
following breast stimulation, in women with certain thyroid conditions, 
and in those taking certain medications, such as estrogen, oral 
contraceptives, opiates, and particular antihypertensive agents.127 
Suspicion of underlying pathology (eg, papilloma, ductal ectasia) is 
raised when nipple discharge is persistent and reproducible on 
examination, spontaneous, unilateral, from a single duct with fluid 
characterized as clear and colorless, serous, sanguineous, or 
serosanguineous.134  

In patients with a nipple discharge but no palpable mass, an evaluation 
of the characteristics of the nipple discharge is the first step. The 
appropriate follow-up of a non-spontaneous, multiple-duct discharge in 
women under age 40 is observation, coupled with education of the 
patient to stop compression of the breast and to report the development 
of any spontaneous discharge. In women aged 40 years or older, 
screening mammography and a further workup based upon the 
BI-RADS® category along with education similar to that for younger 
women is recommended.. Evaluation of this type of nipple discharge is 
based on the overall BI-RADS® category of the diagnostic mammogram 
with or without adjunctive ultrasound.  

Mammary ductoscopy is useful in evaluating patients who have nipple 
discharge, for accurate visualization, analysis, and excision of 
intraductal abnormalities.135-137 Magnetic resonance imaging (MRI) may 
play an adjunctive role, aiding in the differentiation of benign ductal 
abnormalities from malignant ones. Preliminary studies have shown that 
breast MRI aids in the diagnosis of suspected ductal disease and is an 
alternative to ductoscopy when the latter cannot be used.138,139  

According to the NCCN Panel, for an overall BI-RADS® assessment 
category 1, 2, or 3, either a ductogram or MRI (optional) is 
recommended to guide the duct excision. Ductal excision is indicated 
for diagnosis of an abnormal nipple discharge, even if the ductogram is 
negative.140 However, the ductogram is useful to exclude multiple 
lesions and to localize the lesions prior to surgery.  

For an overall BI-RADS® assessment category 4 or 5, the NCCN Panel 
recommends a tissue biopsy. If the findings are benign or 
indeterminate, a ductogram is optional, but surgical duct excision would 
still be necessary. If findings are indicative of malignancy, the patient 
should be treated according to the NCCN Guidelines for Breast Cancer.  

Asymmetric Thickening or Nodularity  
Thickening, nodularity, or asymmetry is distinct from a palpable mass in 
that the finding is ill defined and often vague on physical breast 
examination. Factors to consider include whether the thickening is a 
new or previous finding, and whether or not it appears to be 
representative of normal asymmetry. If the patient is under the age of 
30 years and has no high risk factors, ultrasound evaluation is 
appropriate followed by consideration of diagnostic mammography.  
Diagnostic mammograms for this age group are fairly low in yield 
because of the density of the breast and low risk of breast cancer. In a 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-18 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

woman aged 30 years or older, a bilateral diagnostic mammogram, and 
an ultrasound evaluation should be obtained.  

If a clinically suspicious change is noted or the overall imaging findings 
are classified as BI-RADS® assessment category 4-5 a tissue biopsy is 
recommended.  

If the overall imaging findings are classified as BI-RADS® category 1-3 
and the clinical assessment is benign, the patient should be reexamined 
in 3 to 6 months to assess stability. For BI-RADS® category 3, the 
physical exam is followed by ultrasound and/or mammogram every 6-12 
months for 2-3 years. If the findings on physical and/or imaging is 
stable, routine screening can be resumed. If the finding shows clinical 
progression, it should be investigated as previously described for 
palpable mass.  

Skin Changes  
Any type of unusual skin changes around the breast may represent 
serious disease and needs evaluation. Inflammatory breast cancer 
(IBC) should be considered when dermal edema (peau d’orange) and 
breast erythema are present, and nipple excoriation, scaling, and 
eczema should increase clinical suspicion of Paget’s disease. IBC is a 
rare, aggressive form of breast cancer estimated to account for 1%-6% 
of breast cancer cases in the U.S. IBC is a clinical diagnosis that 
requires erythema and dermal edema of a third or more of the skin of 
the breast with a palpable border to the erythema.141,142 Paget’s disease 
of the breast is a rare manifestation of breast cancer characterized by 
neoplastic cells in the epidermis of the nipple areolar complex. It most 
commonly presents with eczema of the areola, bleeding, ulceration, and 
itching of the nipple. The diagnosis is often delayed because of the rare 
nature of the condition and confusion with other dermatologic 
conditions.143,144  

The management of patients with IBC or Paget’s disease is outlined in 
NCCN Guidelines for Breast Cancer. 

The initial evaluation of a patient with breast skin changes begins with a 
bilateral diagnostic mammogram with or without ultrasound imaging. If 
the imaging results are abnormal, the evaluation proceeds on the basis 
of the imaging findings. If the breast imaging results are normal, further 
workup is still needed.  

Punch biopsy of skin or nipple biopsy should be performed following 
imaging findings consistent with an overall BI-RADS® assessment 
category 1-3. Antibiotics may or may not be given, depending on the 
clinical scenario, but should not delay diagnostic evaluation. If biopsy 
results are benign, clinical and pathological correlation should be 
reassessed. In addition, a breast MRI, a repeat biopsy, and consultation 
with a breast specialist should be considered. If the skin biopsy is 
malignant, the patient should be treated according to the NCCN 
Guidelines for Breast Cancer.   

A tissue biopsy should be performed if imaging findings are consistent 
of an overall BI-RADS® assessment category 4-5. According to the 
NCCN Panel, core needle biopsy is the preferred option with or without 
punch biopsy although surgical excision is also an option. A benign 
biopsy result should be followed by a punch biopsy of skin if not 
previously performed or nipple biopsy, with reassessment as described 
above for BI-RADS® category 1-3. A biopsy showing a malignant finding 
should be managed according to the NCCN Guidelines for Breast 
Cancer. 

Summary  
The intent of these guidelines is to give health care providers a 
practical, consistent framework for screening and evaluating a spectrum 
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of breast lesions. Clinical judgment should always be an important 
component of the optimal management of the patient.  

If the physical breast examination, radiologic imaging, and pathologic 
findings are not concordant, the clinician should carefully reconsider the 
assessment of the patient’s problem. Incorporating the patient into the 
health care team’s decision-making empowers the patient to determine 
the level of breast cancer risk that is personally acceptable in the 
screening/follow-up settings.  
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Table 1: Breast Cysts - Types and Definitions 
 

Simple cyst 

 

Anechoic (cystic), well circumscribed, round 
or oval with well-defined imperceptible wall 
and posterior enhancement. 

 

Non-simple cyst 

 

Has one or more characteristics not found in a 
simple cyst. 

 complicated Has most but not all elements of a simple 
cyst.  Complicated cysts do not contain solid 
elements, intracystic masses, thick walls, or 
thick septa. This type of cyst may contain 
low-level echoes or intracystic debris, and can 
be described as a round, circumscribed mass 
containing low level echoes without vascular 
flow, fulfilling most but not all criteria of a 
simple cyst.  

 complex Has some discrete solid component which 
may include thick walls, thick septa, and/or 
intracystic mass. Complex cysts have both 
anechoic (cystic) and echogenic (solid) 
components. 

 

References 

 

95-100,103,145 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-21 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

References 
1. American Cancer Society. Breast Cancer Facts and Figures 
2009-2010. Atlanta: American Cancer Society, Inc. Available at: 
http://www.cancer.org/Research/CancerFactsFigures/BreastCancerFact
sFigures/breast-cancer-facts--figures-2009-2010. 

2. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA 
Cancer J Clin 2013. Available at: 
<http://www.ncbi.nlm.nih.gov/pubmed/>23335087. 

3. Humphrey LL, Helfand M, Chan BK, Woolf SH. Breast cancer 
screening: a summary of the evidence for the U.S. Preventive Services 
Task Force. Ann Intern Med 2002;137:347-360. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12204020. 

4. Bevers TB. Ultrasound for the screening of breast cancer. Curr Oncol 
Rep 2008;10:527-528. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18928668. 

5. Barton MB, Harris R, Fletcher SW. The rational clinical examination. 
Does this patient have breast cancer? The screening clinical breast 
examination: should it be done? How? JAMA 1999;282:1270-1280. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/10517431. 

6. Bevers TB. Breast awareness: a shift in the paradigm of breast 
self-examination. J Natl Compr Canc Netw 2009;7:1042-1043. Available 
at: http://www.ncbi.nlm.nih.gov/pubmed/1993097. 

7. Bevers T. Breast Self-examination. In: Singletary SE, Robb GL, 
Hortobagyi GN, eds. Advanced Therapy of Breast Disease. 2nd ed. 
New York: B.C. Decker, Inc; 2004. 

8. Thomas DB, Gao DL, Ray RM, et al. Randomized trial of breast 
self-examination in Shanghai: final results. J Natl Cancer Inst 
2002;94:1445-1457. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12359854. 

9. Armstrong K, Moye E, Williams S, et al. Screening mammography in 
women 40 to 49 years of age: a systematic review for the American 
College of Physicians. Ann Intern Med 2007;146:516-526. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17404354. 

10. Buist DSM, Porter PL, Lehman C, et al. Factors contributing to 
mammography failure in women aged 40-49 years. J Natl Cancer Inst 
2004;96:1432-1440. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15467032. 

11. Fletcher SW, Elmore JG. Clinical practice. Mammographic 
screening for breast cancer. N Engl J Med 2003;348:1672-1680. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/12711743. 

12. Gotzsche PC, Nielsen M. Screening for breast cancer with 
mammography. Cochrane Database Syst Rev 2006. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17054145. 

13. Moss SM, Cuckle H, Evans A, et al. Effect of mammographic 
screening from age 40 years on breast cancer mortality at 10 years' 
follow-up: a randomised controlled trial. Lancet 2006;368:2053-2060. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/17161727. 

14. van Schoor G, Broeders MJM, Paap E, et al. A rationale for starting 
breast cancer screening under age 50. Ann Oncol 2008;19:1208-1209. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/18448450. 

15. Smith RA, Saslow D, Sawyer KA, et al. American Cancer Society 
guidelines for breast cancer screening: update 2003. CA Cancer J Clin 
2003;53:141-169. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12809408. 

16. Screening for Breast Cancer: U.S. Preventive Services Task Force 
Recommendation Statement. Annals of Internal Medicine 
2009;151:716-726. Available at: 
http://dx.doi.org/10.7326/0003-4819-151-10-200911170-00008. 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.

http://www.cancer.org/Research/CancerFactsFigures/BreastCancerFactsFigures/breast-cancer-facts--figures-2009-2010


   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-22 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

17. Mandelblatt JS, Cronin KA, Bailey S, et al. Effects of mammography 
screening under different screening schedules: model estimates of 
potential benefits and harms. Ann Intern Med 2009;151:738-747. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/19920274. 

18. Badgwell BD, Giordano SH, Duan ZZ, et al. Mammography before 
diagnosis among women age 80 years and older with breast cancer. J 
Clin Oncol 2008;26:2482-2488. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18427152. 

19. Mandelblatt JS, Silliman R. Hanging in the balance: making 
decisions about the benefits and harms of breast cancer screening 
among the oldest old without a safety net of scientific evidence. J Clin 
Oncol 2009;27:487-490. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/19075258. 

20. van Dijck J, Verbeek A, Hendriks J, et al. Mammographic screening 
after the age of 65 years: early outcomes in the Nijmegen programme. 
Br J Cancer 1996;74:1838-1842. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8956803. 

21. Walter LC, Covinsky KE. Cancer screening in elderly patients: a 
framework for individualized decision making. JAMA 
2001;285:2750-2756. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11386931. 

22. Bleyer A, Welch HG. Effect of three decades of screening 
mammography on breast-cancer incidence. N Engl J Med 
2012;367:1998-2005. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/23171096. 

23. Garfinkel L, Boring CC, Heath CW, Jr. Changing trends. An 
overview of breast cancer incidence and mortality. Cancer 
1994;74:222-227. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8004590. 

24. Costantino JP, Gail MH, Pee D, et al. Validation studies for models 
projecting the risk of invasive and total breast cancer incidence. J Natl 

Cancer Inst 1999;91:1541-1548. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/10491430. 

25. Gail MH, Brinton LA, Byar DP, et al. Projecting individualized 
probabilities of developing breast cancer for white females who are 
being examined annually. J Natl Cancer Inst 1989;81:1879-1886. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/2593165. 

26. Gail MH, Costantino JP. Validating and improving models for 
projecting the absolute risk of breast cancer. J Natl Cancer Inst 
2001;93:334-335. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11238688. 

27. Rockhill B, Spiegelman D, Byrne C, et al. Validation of the Gail et al. 
model of breast cancer risk prediction and implications for 
chemoprevention. J Natl Cancer Inst 2001;93:358-366. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11238697. 

28. Spiegelman D, Colditz GA, Hunter D, Hertzmark E. Validation of the 
Gail et al. model for predicting individual breast cancer risk. J Natl 
Cancer Inst 1994;86:600-607. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8145275. 

29. Gail MH, Costantino JP, Pee D, et al. Projecting individualized 
absolute invasive breast cancer risk in African American women. J Natl 
Cancer Inst 2007;99:1782-1792. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18042936. 

30. Matsuno RK, Costantino JP, Ziegler RG, et al. Projecting 
Individualized Absolute Invasive Breast Cancer Risk in Asian and 
Pacific Islander American Women. J Natl Cancer Inst 2011. Available 
at: http://www.ncbi.nlm.nih.gov/pubmed/21562243. 

31. Arpino G, Laucirica R, Elledge RM. Premalignant and in situ breast 
disease: biology and clinical implications. Ann Intern Med 
2005;143:446-457. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16172443. 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-23 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

32. Lakhani SR. In-situ lobular neoplasia: time for an awakening. Lancet 
2003;361:96. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12531570. 

33. Saslow D, Boetes C, Burke W, et al. American Cancer Society 
guidelines for breast screening with MRI as an adjunct to 
mammography. CA Cancer J Clin 2007;57:75-89. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17392385. 

34. Claus EB, Risch N, Thompson WD. Autosomal dominant 
inheritance of early-onset breast cancer. Implications for risk prediction. 
Cancer 1994;73:643-651. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8299086. 

35. Tyrer J, Duffy SW, Cuzick J. A breast cancer prediction model 
incorporating familial and personal risk factors. Stat Med 
2004;23:1111-1130. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15057881. 

36. Amir E, Evans DG, Shenton A, et al. Evaluation of breast cancer 
risk assessment packages in the family history evaluation and 
screening programme. J Med Genet 2003;40:807-814. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/14627668. 

37. Evans DG, Howell A. Breast cancer risk-assessment models. Breast 
Cancer Res 2007;9:213. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17888188. 

38. Saslow D, Boetes C, Burke W, et al. American Cancer Society 
guidelines for breast screening with MRI as an adjunct to 
mammography. CA Cancer J Clin 2007;57:75-89. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17392385. 

39. Parmigiani G, Berry D, Aguilar O. Determining carrier probabilities 
for breast cancer-susceptibility genes BRCA1 and BRCA2. Am J Hum 
Genet 1998;62:145-158. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/9443863. 

40. Antoniou AC, Cunningham AP, Peto J, et al. The BOADICEA model 
of genetic susceptibility to breast and ovarian cancers: updates and 
extensions. Br J Cancer 2008;98:1457-1466. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18349832. 

41. Bhatia S, Robison LL, Oberlin O, et al. Breast cancer and other 
second neoplasms after childhood Hodgkin's disease. N Engl J Med 
1996;334:745-751. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8592547. 

42. Bhatia S, Yasui Y, Robison LL, et al. High risk of subsequent 
neoplasms continues with extended follow-up of childhood Hodgkin's 
disease: report from the Late Effects Study Group. J Clin Oncol 
2003;21:4386-4394. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/14645429. 

43. Hancock SL, Tucker MA, Hoppe RT. Breast cancer after treatment 
of Hodgkin's disease. J Natl Cancer Inst 1993;85:25-31. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8416252. 

44. Metayer C, Lynch CF, Clarke EA, et al. Second cancers among 
long-term survivors of Hodgkin's disease diagnosed in childhood and 
adolescence. J Clin Oncol 2000;18:2435-2443. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/10856104. 

45. van Leeuwen FE, Klokman WJ, Stovall M, et al. Roles of radiation 
dose, chemotherapy, and hormonal factors in breast cancer following 
Hodgkin's disease. J Natl Cancer Inst 2003;95:971-980. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12837833. 

46. Yahalom J, Petrek JA, Biddinger PW, et al. Breast cancer in 
patients irradiated for Hodgkin's disease: a clinical and pathologic 
analysis of 45 events in 37 patients. J Clin Oncol 1992;10:1674-1681. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/1403050. 

47. Travis LB, Hill D, Dores GM, et al. Cumulative absolute breast 
cancer risk for young women treated for Hodgkin lymphoma. J Natl 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-24 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

Cancer Inst 2005;97:1428-1437. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16204692. 

48. Oeffinger KC, Ford JS, Moskowitz CS, et al. Breast cancer 
surveillance practices among women previously treated with chest 
radiation for a childhood cancer. JAMA 2009;301:404-414. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/19176442. 

49. Ng AK, Garber JE, Diller LR, et al. Prospective study of the efficacy 
of breast magnetic resonance imaging and mammographic screening in 
survivors of hodgkin lymphoma. J Clin Oncol 2013;31:2282-2288. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/23610104. 

50. Children’s Oncology Group Long-term Follow-up Guidelines. 
Version 3.  2008. Available at: www.survivorshipguidelines.org. 

51. American Society of Clinical Oncology policy statement update: 
genetic testing for cancer susceptibility. J Clin Oncol 
2003;21:2397-2406. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12692171. 

52. Ford D, Easton DF, Stratton M, et al. Genetic heterogeneity and 
penetrance analysis of the BRCA1 and BRCA2 genes in breast cancer 
families. The Breast Cancer Linkage Consortium. Am J Hum Genet 
1998;62:676-689. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/9497246. 

53. Warner E, Plewes DB, Hill KA, et al. Surveillance of BRCA1 and 
BRCA2 mutation carriers with magnetic resonance imaging, ultrasound, 
mammography, and clinical breast examination. JAMA 
2004;292:1317-1325. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15367553. 

54. Leach MO, Boggis CR, Dixon AK, et al. Screening with magnetic 
resonance imaging and mammography of a UK population at high 
familial risk of breast cancer: a prospective multicentre cohort study 
(MARIBS). Lancet 2005;365:1769-1778. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15910949. 

55. Stoutjesdijk MJ, Boetes C, Jager GJ, et al. Magnetic resonance 
imaging and mammography in women with a hereditary risk of breast 
cancer. J Natl Cancer Inst 2001;93:1095-1102. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11459871. 

56. Kuhl CK, Schrading S, Leutner CC, et al. Mammography, breast 
ultrasound, and magnetic resonance imaging for surveillance of women 
at high familial risk for breast cancer. J Clin Oncol 2005;23:8469-8476. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/16293877. 

57. Tilanus-Linthorst M, Verhoog L, Obdeijn IM, et al. A BRCA1/2 
mutation, high breast density and prominent pushing margins of a tumor 
independently contribute to a frequent false-negative mammography. Int 
J Cancer 2002;102:91-95. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12353239. 

58. Goldfrank D, Chuai S, Bernstein JL, et al. Effect of mammography 
on breast cancer risk in women with mutations in BRCA1 or BRCA2. 
Cancer Epidemiol Biomarkers Prev 2006;15:2311-2313. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17119064. 

59. Rebbeck TR, Domchek SM. Variation in breast cancer risk in 
BRCA1 and BRCA2 mutation carriers. Breast Cancer Res 
2008;10:108-108. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18710587. 

60. Liede A, Karlan BY, Narod SA. Cancer risks for male carriers of 
germline mutations in BRCA1 or BRCA2: a review of the literature. J 
Clin Oncol 2004;22:735-742. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/14966099. 

61. Couch FJ, Farid LM, DeShano ML, et al. BRCA2 germline mutations 
in male breast cancer cases and breast cancer families. Nat Genet 
1996;13:123-125. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8673091. 

62. Friedman LS, Gayther SA, Kurosaki T, et al. Mutation analysis of 
BRCA1 and BRCA2 in a male breast cancer population. Am J Hum 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-25 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

Genet 1997;60:313-319. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/9012404. 

63. Thompson D, Easton D. Variation in cancer risks, by mutation 
position, in BRCA2 mutation carriers. Am J Hum Genet 
2001;68:410-419. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11170890. 

64. What are the key statistics about breast cancer in men?  2012. 
Available at: 
http://www.cancer.org/Cancer/BreastCancerinMen/DetailedGuide/breas
t-cancer-in-men-key-statistics. 

65. Nemec CF, Listinsky J, Rim A. How should we screen for breast 
cancer? Mammography, ultrasonography, MRI. Cleve Clin J Med 
2007;74:897-904. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18183840. 

66. Carney PA, Miglioretti DL, Yankaskas BC, et al. Individual and 
combined effects of age, breast density, and hormone replacement 
therapy use on the accuracy of screening mammography. Ann Intern 
Med 2003;138:168-175. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12558355. 

67. Berg WA, Blume JD, Cormack JB, et al. Combined screening with 
ultrasound and mammography vs mammography alone in women at 
elevated risk of breast cancer. JAMA 2008;299:2151-2163. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18477782. 

68. Pisano ED, Gatsonis C, Hendrick E, et al. Diagnostic performance 
of digital versus film mammography for breast-cancer screening. N Engl 
J Med 2005;353:1773-1783. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16169887. 

69. Pisano ED, Hendrick RE, Yaffe MJ, et al. Diagnostic accuracy of 
digital versus film mammography: exploratory analysis of selected 
population subgroups in DMIST. Radiology 2008;246:376-383. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/18227537. 

70. Skaane P, Hofvind S, Skjennald A. Randomized trial of screen-film 
versus full-field digital mammography with soft-copy reading in 
population-based screening program: follow-up and final results of Oslo 
II study. Radiology 2007;244:708-717. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17709826. 

71. Skaane P, Skjennald A. Screen-film mammography versus full-field 
digital mammography with soft-copy reading: randomized trial in a 
population-based screening program--the Oslo II Study. Radiology 
2004;232:197-204. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15155893. 

72. Skaane P, Young K, Skjennald A. Population-based mammography 
screening: comparison of screen-film and full-field digital mammography 
with soft-copy reading--Oslo I study. Radiology 2003;229:877-884. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/14576447. 

73. Lewin JM, Hendrick RE, D'Orsi CJ, et al. Comparison of full-field 
digital mammography with screen-film mammography for cancer 
detection: results of 4,945 paired examinations. Radiology 
2001;218:873-880. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11230669. 

74. Chiu SY, Duffy S, Yen AM, et al. Effect of baseline breast density on 
breast cancer incidence, stage, mortality, and screening parameters: 
25-year follow-up of a Swedish mammographic screening. Cancer 
Epidemiol Biomarkers Prev 2010;19:1219-1228. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/20406961. 

75. Vachon CM, Sellers TA, Scott CG, et al. Longitudinal breast density 
and risk of breast cancer [abstract]. Cancer Research 2011;70:Abstract 
4828. Available at: 
http://cancerres.aacrjournals.org/cgi/content/meeting_abstract/70/8_Me
etingAbstracts/4828. 

76. Food and Drug Administration. Quality mammography standards; 
correction—FDA: final rule; correction. 62 Federal Register 
60613-60632 (1997).  

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.

http://www.cancer.org/Cancer/BreastCancerinMen/DetailedGuide/breast-cancer-in-men-key-statistics
http://cancerres.aacrjournals.org/cgi/content/meeting_abstract/70/8_MeetingAbstracts/4828


   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-26 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

77. American College of Radiology (ACR) Breast Imaging Reporting 
and Data System Atlas (BI-RADS® Atlas). Reston, Va: © American 
College of Radiology; 2003. Available at: 
http://www.acr.org/secondarymainmenucategories/quality_safety/birads
atlas/biradsatlasexcerptedtext/biradsmammographyfourthedition.aspx. 

78. Lord SJ, Lei W, Craft P, et al. A systematic review of the 
effectiveness of magnetic resonance imaging (MRI) as an addition to 
mammography and ultrasound in screening young women at high risk 
of breast cancer. Eur J Cancer 2007;43:1905-1917. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17681781. 

79. Mann RM, Kuhl CK, Kinkel K, Boetes C. Breast MRI: guidelines 
from the European Society of Breast Imaging. Eur Radiol 
2008;18:1307-1318. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18389253. 

80. Schnall M, Orel S. Breast MR imaging in the diagnostic setting. 
Magn Reson Imaging Clin N Am 2006;14:329-337, vi. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17098174. 

81. Kriege M, Brekelmans CTM, Boetes C, et al. Differences between 
first and subsequent rounds of the MRISC breast cancer screening 
program for women with a familial or genetic predisposition. Cancer 
2006;106:2318-2326. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16615112. 

82. Kriege M, Brekelmans CTM, Obdeijn IM, et al. Factors affecting 
sensitivity and specificity of screening mammography and MRI in 
women with an inherited risk for breast cancer. Breast Cancer Res 
Treat 2006;100:109-119. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16791481. 

83. Robson ME, Offit K. Breast MRI for women with hereditary cancer 
risk. JAMA 2004;292:1368-1370. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15367560. 

84. Warner E. The role of magnetic resonance imaging in screening 
women at high risk of breast cancer. Top Magn Reson Imaging 
2008;19:163-169. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18941396. 

85. Warner E, Messersmith H, Causer P, et al. Systematic review: using 
magnetic resonance imaging to screen women at high risk for breast 
cancer. Ann Intern Med 2008;148:671-679. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18458280. 

86. Warner E, Plewes DB, Hill KA, et al. Surveillance of BRCA1 and 
BRCA2 mutation carriers with magnetic resonance imaging, ultrasound, 
mammography, and clinical breast examination. JAMA 
2004;292:1317-1325. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15367553. 

87. Lehman CD, Smith RA. The role of MRI in breast cancer screening. 
J Natl Compr Canc Netw 2009;7:1109-1115. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/19930977. 

88. Port ER, Park A, Borgen PI, et al. Results of MRI screening for 
breast cancer in high-risk patients with LCIS and atypical hyperplasia. 
Ann Surg Oncol 2007;14:1051-1057. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17206485. 

89. ACR practise guideline for the performance of contrast-enhanced 
magnetic resonance imaging (MRI) of the breast  2012. Available at: 
http://www.acr.org/Search?q=guidelines%20for%20contrast-enhanced
%20MRI%20of%20the%20breast. 

90. Bassett L, Winchester DP, Caplan RB, et al. Stereotactic 
core-needle biopsy of the breast: a report of the Joint Task Force of the 
American College of Radiology, American College of Surgeons, and 
College of American Pathologists. CA Cancer J Clin 1997;47:171-190. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/9152175. 

91. Buchberger W, DeKoekkoek-Doll P, Springer P, et al. Incidental 
findings on sonography of the breast: clinical significance and 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.

http://www.acr.org/Search?q=guidelines%20for%20contrastenhanced%20MRI%20of%20the%20breast
http://www.acr.org/secondarymainmenucategories/quality_safety/biradsatlas/biradsatlasexcerptedtext/biradsmammographyfourthedition.aspx


   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-27 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

diagnostic workup. AJR Am J Roentgenol 1999;173:921-927. Available 
at: http://www.ncbi.nlm.nih.gov/pubmed/10511149. 

92. Corsetti V, Houssami N, Ferrari A, et al. Breast screening with 
ultrasound in women with mammography-negative dense breasts: 
evidence on incremental cancer detection and false positives, and 
associated cost. Eur J Cancer 2008;44:539-544. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18267357. 

93. Kaplan SS. Clinical utility of bilateral whole-breast US in the 
evaluation of women with dense breast tissue. Radiology 
2001;221:641-649. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11719658. 

94. American College Radiology Ultrasound BI-RADS Final Assessment 
Categories. Available at:  
http://www.acr.org/Quality-Safety/Resources/BIRADS/Ultrasound. 
 
95. Booi RC, Carson PL, O'Donnell M, et al. Characterization of cysts 
using differential correlation coefficient values from two dimensional 
breast elastography: preliminary study. Ultrasound Med Biol 
2008;34:12-21.  

96. Daly CP, Bailey JE, Klein KA, Helvie MA. Complicated breast cysts 
on sonography: is aspiration necessary to exclude malignancy? Acad 
Radiol 2008;15:610-617. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18423318. 

97. Huff JG. The sonographic findings and differing clinical implications 
of simple, complicated, and complex breast cysts. J Natl Compr Canc 
Netw 2009;7:1101-1104; quiz 1105. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/19930976. 

98. Venta LA, Kim JP, Pelloski CE, Morrow M. Management of complex 
breast cysts. AJR Am J Roentgenol 1999;173:1331-1336. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/10541113. 

99. Doshi DJ, March DE, Crisi GM, Coughlin BF. Complex cystic breast 
masses: diagnostic approach and imaging-pathologic correlation. 
Radiographics 2007;27 Suppl 1:53-64. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18180235. 

100. Tea M-KM, Grimm C, Fink-Retter A, et al. The validity of complex 
breast cysts after surgery. Am J Surg 2009;197:199-202. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18649871. 

101. Renz DM, Baltzer PAT, Bottcher J, et al. Inflammatory breast 
carcinoma in magnetic resonance imaging: a comparison with locally 
advanced breast cancer. Acad Radiol 2008;15:209-221. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18206620. 

102. Abati A, Simsir A. Breast fine needle aspiration biopsy: prevailing 
recommendations and contemporary practices. Clin Lab Med 
2005;25:631-654. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16308084. 

103. Levine P, Simsir A, Cangiarella J. Management issues in breast 
lesions diagnosed by fine-needle aspiration and percutaneous core 
breast biopsy. Am J Clin Pathol 2006;125 Suppl:S124-134. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16830962. 

104. Pijnappel RM, van den Donk M, Holland R, et al. Diagnostic 
accuracy for different strategies of image-guided breast intervention in 
cases of nonpalpable breast lesions. Br J Cancer 2004;90:595-600. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/14760370. 

105. Pisano ED, Fajardo LL, Caudry DJ, et al. Fine-needle aspiration 
biopsy of nonpalpable breast lesions in a multicenter clinical trial: results 
from the radiologic diagnostic oncology group V. Radiology 
2001;219:785-792. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11376270. 

106. Fishman JE, Milikowski C, Ramsinghani R, et al. US-guided 
core-needle biopsy of the breast: how many specimens are necessary? 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-28 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

Radiology 2003;226:779-782. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12601206. 

107. Yeow KM, Lo YF, Wang CS, et al. Ultrasound-guided core needle 
biopsy as an initial diagnostic test for palpable breast masses. J Vasc 
Interv Radiol 2001;12:1313-1317. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11698631. 

108. Verkooijen HM. Diagnostic accuracy of stereotactic large-core 
needle biopsy for nonpalpable breast disease: results of a multicenter 
prospective study with 95% surgical confirmation. Int J Cancer 
2002;99:853-859. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12115488. 

109. Pandelidis S, Heiland D, Jones D, et al. Accuracy of 11-gauge 
vacuum-assisted core biopsy of mammographic breast lesions. Ann 
Surg Oncol 2003;10:43-47. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12513959. 

110. Sigal-Zafrani B, Muller K, El Khoury C, et al. Vacuum-assisted 
large-core needle biopsy (VLNB) improves the management of patients 
with breast microcalcifications - analysis of 1009 cases. Eur J Surg 
Oncol 2008;34:377-381. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17604937. 

111. Burbank F, Forcier N. Tissue marking clip for stereotactic breast 
biopsy: initial placement accuracy, long-term stability, and usefulness as 
a guide for wire localization. Radiology 1997;205:407-415. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/9356621. 

112. Egyed Z, Pentek Z, Jaray B, et al. Radial scar-significant 
diagnostic challenge. Pathol Oncol Res 2008;14:123-129. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18409019. 

113. Cangiarella J, Guth A, Axelrod D, et al. Is surgical excision 
necessary for the management of atypical lobular hyperplasia and 
lobular carcinoma in situ diagnosed on core needle biopsy?: a report of 
38 cases and review of the literature. Arch Pathol Lab Med 

2008;132:979-983. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18517282. 

114. Elsheikh TM, Silverman JF. Follow-up surgical excision is indicated 
when breast core needle biopsies show atypical lobular hyperplasia or 
lobular carcinoma in situ: a correlative study of 33 patients with review 
of the literature. Am J Surg Pathol 2005;29:534-543. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15767810. 

115. Frouge C, Tristant H, Guinebretiere JM, et al. Mammographic 
lesions suggestive of radial scars: microscopic findings in 40 cases. 
Radiology 1995;195:623-625. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/7753984. 

116. Margenthaler JA, Duke D, Monsees BS, et al. Correlation between 
core biopsy and excisional biopsy in breast high-risk lesions. Am J Surg 
2006;192:534-537. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16978969. 

117. Parker SH, Burbank F, Jackman RJ, et al. Percutaneous 
large-core breast biopsy: a multi-institutional study. Radiology 
1994;193:359-364. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/7972743. 

118. Linell F, Pinder SE, Ellis IO. Precursor lesions of breast carcinoma. 
The Breast 1993;2:220-223. Available at: 
http://www.sciencedirect.com/science/article/pii/096097769390003X. 

119. Middleton LP, Grant S, Stephens T, et al. Lobular carcinoma in situ 
diagnosed by core needle biopsy: when should it be excised? Mod 
Pathol 2003;16:120-129. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/12591964. 

120. Sohn VY, Arthurs ZM, Kim FS, Brown TA. Lobular neoplasia: is 
surgical excision warranted? Am Surg 2008;74:172-177. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18306873. 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-29 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

121. Bowman K, Munoz A, Mahvi DM, Breslin TM. Lobular neoplasia 
diagnosed at core biopsy does not mandate surgical excision. J Surg 
Res 2007;142:275-280.  

122. Kopans DB. LCIS found at core needle biopsy may not need 
surgical excision. AJR Am J Roentgenol 2008;191:W152; author reply 
W153.  

123. O'Neil M, Madan R, Tawfik OW, et al. Lobular carcinoma in 
situ/atypical lobular hyperplasia on breast needle biopsies: does it 
warrant surgical excisional biopsy? A study of 27 cases. Ann Diagn 
Pathol 2010;14:251-255. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/20637429. 

124. Rendi MH, Dintzis SM, Lehman CD, et al. Lobular in-situ neoplasia 
on breast core needle biopsy: imaging indication and pathologic extent 
can identify which patients require excisional biopsy. Ann Surg Oncol 
2012;19:914-921. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/21861212. 

125. Nagi CS, O'Donnell JE, Tismenetsky M, et al. Lobular neoplasia on 
core needle biopsy does not require excision. Cancer 
2008;112:2152-2158. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18348299. 

126. Lehman CD, Lee CI, Loving VA, et al. Accuracy and value of 
breast ultrasound for primary imaging evaluation of symptomatic women 
30-39 years of age. AJR Am J Roentgenol 2012;199:1169-1177. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/23096195. 

127. Hussain AN, Policarpio C, Vincent MT. Evaluating nipple 
discharge. Obstet Gynecol Surv 2006;61:278-283. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/16551379. 

128. Jain A, Crawford S, Larkin A, et al. Management of nipple 
discharge: technology chasing application. Breast J 2010;16:451-452. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/20443787. 

129. Markopoulos C, Mantas D, Kouskos E, et al. Surgical management 
of nipple discharge. Eur J Gynaecol Oncol 2006;27:275-278. Available 
at: http://www.ncbi.nlm.nih.gov/pubmed/16800258. 

130. Fuchsjager MH, Philipp MO, Loewe C, Helbich TH. [Diagnostic 
management of nipple discharge]. Wien Klin Wochenschr 2003;115 
Suppl 2:33-39. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/15518144. 

131. Jardines L. Management of nipple discharge. Am Surg 
1996;62:119-122. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8554189. 

132. Ohuchi N, Furuta A, Mori S. Management of ductal carcinoma in 
situ with nipple discharge. Intraductal spreading of carcinoma is an 
unfavorable pathologic factor for breast-conserving surgery. Cancer 
1994;74:1294-1302. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8055451. 

133. Gulay H, Bora S, Kilicturgay S, et al. Management of nipple 
discharge. J Am Coll Surg 1994;178:471-474. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/8167884. 

134. Leis HP, Jr. Management of nipple discharge. World J Surg 
1989;13:736-742. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/2696228. 

135. Kapenhas-Valdes E, Feldman SM, Boolbol SK. The role of 
mammary ductoscopy in breast cancer: a review of the literature. Ann 
Surg Oncol 2008;15:3350-3360. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18841418. 

136. Simpson JS, Connolly EM, Leong WL, et al. Mammary ductoscopy 
in the evaluation and treatment of pathologic nipple discharge: a 
Canadian experience. Can J Surg 2009;52:E245-248. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/20011159. 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2013, 07/03/13 © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MS-30 

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Guidelines Version 2.2013 
Breast Cancer Screening and Diagnosis 

137. Kapenhas-Valdes E, Feldman SM, Cohen JM, Boolbol SK. 
Mammary ductoscopy for evaluation of nipple discharge. Ann Surg 
Oncol 2008;15:2720-2727. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18685898. 

138. Tokuda Y, Kuriyama K, Nakamoto A, et al. Evaluation of 
suspicious nipple discharge by magnetic resonance mammography 
based on breast imaging reporting and data system magnetic 
resonance imaging descriptors. J Comput Assist Tomogr 
2009;33:58-62. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/19188786. 

139. Ballesio L, Maggi C, Savelli S, et al. Role of breast magnetic 
resonance imaging (MRI) in patients with unilateral nipple discharge: 
preliminary study. Radiol Med 2008;113:249-264. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/18386126. 

140. Foulkes RE, Heard G, Boyce T, et al. Duct excision is still 
necessary to rule out breast cancer in patients presenting with 
spontaneous bloodstained nipple discharge. Int J Breast Cancer 
2011;2011:495315. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/22295227. 

141. Dawood S, Cristofanilli M. What progress have we made in 
managing inflammatory breast cancer? Oncology (Williston Park) 
2007;21:673-679. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/17564325. 

142. Haagensen C. Inflammatory carcinoma. In: Diseases of the breast. 
3rd ed. Philadelphia: WB Saunders; 1986. Available at:  

143. Sakorafas GH, Blanchard DK, Sarr MG, Farley DR. Paget's 
disease of the breast: a clinical perspective. Langenbecks Arch Surg 
2001;386:444-450. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11735019. 

144. Sakorafas GH, Blanchard K, Sarr MG, Farley DR. Paget's disease 
of the breast. Cancer Treat Rev 2001;27:9-18. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/11237774. 

145. Berg WA, Campassi CI, Ioffe OB. Cystic lesions of the breast: 
sonographic-pathologic correlation. Radiology 2003;227:183-191. 
Available at: http://www.ncbi.nlm.nih.gov/pubmed/12668745. 

 

 

Printed by Siarhei Kharuzhyk on 12/8/2013 7:29:20 AM.  For personal use only.  Not approved for distribution.  Copyright © 2013 National Comprehensive Cancer Network, Inc., All Rights Reserved.


	Blank Page
	Blank Page



