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ABSTRACT

The NCCN Guidelines for Breast Cancer Screening and Diagnosis
provide health care providers with a practical, consistent framework
for screening and evaluating a spectrum of clinical presentations and
breast lesions. The NCCN Breast Cancer Screening and Diagnosis
Panel is composed of a multidisciplinary team of experts in the field,
including representation from medical oncology, gynecologic oncol-
ogy, surgical oncology, internal medicine, family practice, preventive
medicine, pathology, diagnostic and interventional radiology, as well
as patient advocacy. The NCCN Breast Cancer Screening and Diag-
nosis Panel meets at least annually to review emerging data and com-
ments from reviewers within their institutions to guide updates to
existing recommendations. These NCCNGuidelines Insights summa-
rize the panel’s decision-making and discussion surrounding the
most recent updates to the guideline’s screening recommendations.
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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.

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

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consen-
sus of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations
or warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.

© 2023 National Comprehensive Cancer Network® (NCCN®),
All rights reserved. The NCCN Guidelines and the illustra-
tions herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
The average lifetime risk of breast cancer for a female in
the United States has been estimated at 12.3% (or 1 in
8 females).1 For 2023, the American Cancer Society
estimates that 300,590 cases of invasive breast cancer
(299,540 in females and 2,800 in males) and 55,720
cases of female carcinoma in situ will be diagnosed in
the United States.2 About 43,700 breast cancer–re-
lated deaths are estimated for 2023.2 Although breast
cancer incidence rates increased by 0.5% each year
from 2010 through 2019, mortality rates declined, fall-
ing an average of 1.3% each year from 2011 to 2020.3

This decrease has been attributed to a combination of
screening and treatment advances.4

Breast screening is performed in individuals without
any signs or symptoms of breast cancer so that disease
can be detected as early as possible. Earlier disease de-
tection may decrease the overall treatment needed and
reduce morbidity and mortality rates. Diagnostic breast
imaging and evaluation differ from breast screening in
that they are used to evaluate an existing problem (eg,
palpable mass, discharge from the nipple, mammographic
finding). NCCN screening recommendations are largely
intended for cisgender females due to the preponderance
of data in this population. For breast cancer screening of

transgender individuals, the NCCN panel endorses the
consensus-based guidelines developed by the American
College of Radiology (ACR) Appropriateness Criteria.5

Transgender individuals should consult with their pri-
mary care provider to determine when and/or whether
screening would be appropriate.

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines) for Breast Cancer Screening and Diag-
nosis provide clinicians with a practical, consistent frame-
work for screening and evaluating a spectrum of clinical
breast presentations. These NCCN Guidelines Insights
summarize the panel’s decision-making and discussion
surrounding the most recent updates to the guideline’s
screening recommendations. Recommendations on diag-
nosis and a complete list of the recent updates for 2023
are currently available in the complete version of these
guidelines, available at NCCN.org.

Individuals are stratified into 2 basic categories of risk
for the purpose of screening recommendations: average
risk and increased risk of developing breast cancer. Risk
assessment is outlined in the NCCN Guidelines for Breast
Cancer Risk Reduction (available at NCCN.org). The in-
creased risk category consists of 6 groups: (1) individuals
who have a lifetime risk$20% as defined by models that
are largely dependent on family history (eg, BRCAPRO,6
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Tyrer-Cuzick,7 BOADICEA/CanRisk8); (2) those who re-
ceived prior thoracic radiation therapy (RT) between the
ages of 10 and 30 years (eg, mantle irradiation); (3) those
aged $35 years with a 5-year risk of invasive breast cancer
$1.7% (per Gail model); (4) those who have a lifetime risk
$20% based on history of atypical ductal hyperplasia
(ADH); (5) those who have a lifetime risk $20% based on
history of lobular carcinoma in situ (LCIS) or atypical lobu-
lar hyperplasia (ALH); and (6) those with a known genetic
predisposition or a pedigree suggestive of a genetic
predisposition.

The components of a breast screening evaluation
are dependent on age and other factors such as medical
and family history, and can include breast awareness
(ie, familiarity with one’s own breasts); regular clinical
encounters, which include breast cancer risk assess-
ment and clinical breast examination (CBE); breast im-
aging with screening mammography; and, in selected
cases, breast MRI with and without contrast or breast
ultrasound.

Clinical Encounters
The rationale for recommending clinical encounters is
to maximize the earliest detection of breast cancers and
ensure ongoing risk assessment. In the 2023 update, the

panel notes that this is particularly true in regions where
mammographic screening may not be easily accessible
(see BSCR-1, BSCR-1A, and BSCR-2–4, pages 902–906).
Although randomized trials comparing incremental CBE
versusmammographic screening have not been performed,
a study based inMumbai, India, comparing CBE and cancer
awareness information versus no screening revealed that the
addition of CBE and cancer awareness information led to an
earlier age at breast cancer diagnosis, a significant reduction
in breast cancers diagnosed at stages III or IV, a nonsig-
nificant reduction in mortality of 15% in the overall study
population (ages 35–64 years), and a significant relative
reduction in mortality of nearly 30% in individuals aged
.50 years.9

Breast Imaging

Tomosynthesis
For the 2023 guidelines update, the panel modified the
screening algorithm to make a stronger recommendation
for all annual screening mammograms to be performed
with tomosynthesis, regardless of risk category (see BSCR-
1–4, pages 902–906). Previously, tomosynthesis was
recommended, if available, in a separate bullet point from
annual screening mammography.

Breast Cancer Screening and Diagnosis,
Version 1.2023

NCCN GUIDELINES® INSIGHTS CE

JNCCN.org | Volume 21 Issue 9 | September 2023 903

http://www.jnccn.org


Tomosynthesis has been shown to decrease false-
positive callback rates and improve cancer detection
compared with 2Dmammography in several studies,10–19

including for those with dense breasts.20–24 Tomosynthe-
sis allows acquisition of multiple low-dose x-ray images
across a limited arc and a digital detector. These data are
reconstructed using computer algorithms to generate
thin sections displayed in a quasi-3D format. The com-
bined use of 2D mammography and tomosynthesis re-
sults in double the radiation exposure compared with
mammography alone. However, this increase in radia-
tion dose falls below the dose limits of radiation set by
the FDA for standard mammography. The radiation dose
can be minimized by newer tomosynthesis techniques
that create a synthetic 2D image from the tomosynthesis
acquisition, which may obviate the need for a conven-
tional digital image.11,25,26 A meta-analysis comparing
the use of synthetic 2D mammography versus standard
2D digital mammography with tomosynthesis revealed
comparable diagnostic accuracy, with 85% versus 84%
sensitivity and 93% versus 91% specificity, respectively.27

Supplemental Imaging
For many individuals considered at increased risk of breast
cancer, annual breast MRIs with and without contrast are

recommended in addition to annual screening mammo-
grams with tomosynthesis. In the 2023 guideline update,
the panel noted that many experts recommended alter-
nating the mammogram and MRI every 6 months (see
BSCR-2–4, pages 904–906). While the panel recognizes
that there are limited data to support this approach, the
presumption is that this may lead to earlier identification
of interval cancers.28 Mention was also made in the 2023
guideline update that abbreviated MRI has a higher can-
cer detection rate than mammogram with tomosynthe-
sis and likely has similar sensitivity compared with full
diagnostic protocol breast MRI.29 Meta-analyses com-
paring abbreviated versus full diagnostic protocol MRI
revealed similar sensitivity and specificity between the 2
modalities.30,31

For individuals who qualify for but cannot undergo
MRI, the previous recommendation was to consider
contrast-enhanced mammography (CEM) or whole breast
ultrasound. In the 2023 guidelines update, although CEM
is still recommended in this circumstance, the panel chose
to replace whole breast ultrasound with molecular breast
imaging (MBI) as another alternative to MRI. Whole
breast ultrasound is now only recommended if contrast-
enhanced imaging or functional imaging is not avail-
able/accessible (see BSCR-2–4, pages 904–906). There is
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emerging evidence that CEM and MBI may improve de-
tection of early breast cancers among females with mam-
mographically dense breasts.32–35 CEM carries a risk of
iodinated contrast reactions, although a systematic re-
view revealed a pooled rate of adverse events of only
0.82%.36 CEM also has a higher breast radiation exposure
per examination than standardmammography, although
the radiation dose remains below the dose limits set by
the FDA for standard mammography.32,36,37 Additionally,
MBI has a whole-body effective radiation dose that is
substantially higher than that of mammography.32

Breast Density
The presence of increased dense breast tissue decreases
the sensitivity of mammography due to the obscuration or
“masking” of cancers by overlying dense breast tissue. In
addition, dense breast tissue as measured by mammogra-
phy is increasingly recognized as an important risk factor
for breast cancer.38–41 Approximately half of all females of
screening age have “dense” breast tissue referred to as
“heterogeneously dense” or “extremely dense” by ACR
Breast Imaging Reporting and Data System (BI-RADS) no-
menclature.42 Of note, the presence of dense tissue is not
abnormal and can change over time. Although many indi-
vidual states have passed legislation mandating patient

notification of breast density,43 not all states require insur-
ance coverage for supplemental screening. Recently, the FDA
issued a final rule, effective nationally by September 10, 2024,
to update the Mammography Quality Standards Act by
requiring a breast density assessment be reported to
patients and health care providers (HCPs), with additional
language notifying patients that in the setting of dense
breast tissue, supplemental imaging studies beyond mam-
mographymay help detect cancer and recommending that
individuals discuss their risk of breast cancer and review
their personal preferenceswith theirHCPs.44

Based on evolving requirements for reporting of
breast density and increasing individual state insurance
coverage for supplemental screening, in the 2023 guide-
lines update the panel added a statement to the algorithm
recommending consideration of supplemental screening
for individuals aged $40 years who have heterogeneously
dense or extremely dense breast tissue and are otherwise
considered at average risk of developing breast cancer
(see BSCR-1, page 902). The risks and benefits of such
screening should be discussed with individual patients.45

Different supplemental imaging modalities may be con-
sidered based on risk and patient values/preference.46 The
ACR has published guidelines for supplemental screening
based on breast density.47
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Screening Recommendations for Specific
Increased Risk Groups

Individuals With a Lifetime Risk$20% per Models
Largely Dependent on Family History
A lifetime risk of breast cancer of$20% as assessed bymod-
els based largely on family history (eg, BRCAPRO,6 Tyrer-
Cuzick,7 BOADICEA/CanRisk8) is a risk threshold used in
the guidelines to identify an individual as a potential candi-
date for risk reduction strategies, as well as to direct screen-
ing strategies. A comparison of predictive risk models for
risk assessment is outlined in the NCCN Guidelines for
Breast Cancer Risk Reduction (available at NCCN.org).

Screening recommendations for individuals with a
lifetime risk $20% as defined by models that are largely
dependent on family history include breast awareness,
consideration of risk reduction strategies in accordance
with the NCCN Guidelines for Breast Cancer Risk Reduc-
tion, and a clinical encounter every 6 to 12 months be-
ginning at the age identified as being at increased risk,
but not prior to age 21 years. A referral to a genetic coun-
selor or other health professional with expertise and ex-
perience in cancer genetics should be considered, if not
already done. A referral to a breast specialist as appropri-
ate should also be considered. Although the panel still
recommends starting annual screening mammograms

with tomosynthesis beginning 10 years prior to when the
youngest family member was diagnosed with breast can-
cer, but not prior to age 30 years, or beginning at age 40
years (whichever comes first), in the 2023 guideline update,
the panel added a footnote that beginning annual screen-
ing mammograms with tomosynthesis at age 25 years can
be considered on a case-by-case basis, depending on the
family history (see BSCR-2, page 904). Multiple panel
members recognize that they treat an increasing number
of individuals with breast cancer between the ages of 25
and 30 years and that they prefer not to delay screening
mammography until age 30 years for individuals with fam-
ily members diagnosed with breast cancer within this ear-
lier age range. Although there is the option to begin annual
breast MRI with and without contrast at age 25 years (to
begin 10 years prior to when the youngest family member
was diagnosed with breast cancer, but not prior to age 25
years, or beginning at age 40 years [whichever comes first]),
it was noted that MRI may not be available in smaller or
more rural community practices.

Individuals Who Received Thoracic RT Between
Ages 10 and 30 Years
Results from several studies have demonstrated that
females who received thoracic RT in their second or

CE NCCN GUIDELINES® INSIGHTS Breast Cancer Screening and Diagnosis,
Version 1.2023

906 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 21 Issue 9 | September 2023

https://www.nccn.org
http://www.jnccn.org


third decade of life have a substantially increased risk
of developing breast cancer by age 40 years.48–53 For exam-
ple, in the Late Effects Study Group trial, the overall risk of
breast cancer associated with prior thoracic RT at a young
age was found to be 56.7-fold (55.5-fold for female pa-
tients) greater than the risk of breast cancer in the general
population.49,52 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.52 Results from a
case-control study of females treated with thoracic RT at a
young age for Hodgkin lymphoma indicated that the esti-
mated cumulative absolute risk of breast cancer at age
55 years was 29.0% (95% CI, 20.2%–40.1%) for a female
treated at age 25 years with at least 40 Gy of radiation and
no alkylating agents.54 Unfortunately, findings from a sur-
vey of breast screening practices in this population of pa-
tients suggest that a sizable segment of this group is not
undergoing regular mammographic screening.55

Screening recommendations for individuals that re-
ceived thoracic RT between ages 10 and 30 years and are
currently aged ,25 years include an annual clinical en-
counter beginning 8 years after RT and breast awareness.
For those currently aged $25 years, breast awareness is
recommended, and clinical encounters are recommended
every 6 to 12 months beginning 8 years after RT. In addi-
tion, individuals in this risk group should be counseled
on risk-reduction strategies in accordance with the NCCN
Guidelines for Breast Cancer Risk Reduction (available at
NCCN.org). Although the panel still recommends start-
ing annual screening mammograms with tomosynthesis
8 years after RT for individuals who have undergone tho-
racic RT between the ages of 10 and 30 years, the recom-
mendation was previously to delay this until age 30 years,
whereas in the 2023 guideline update, the panel updated
its recommendation to delay only until age 25 years (see
BSCR-3, page 905). As previously mentioned, multiple
panel members acknowledged the increasing number of
individuals being diagnosed with breast cancer between
the ages of 25 and 30 years, and that although annual
MRI with and without contrast is recommended 8 years
after RT but not prior to age 25 years, MRI may not be
available in smaller or more rural community practices.
Also, in a prospective study comparing MRI with mam-
mography in females who had received chest RT for
Hodgkin lymphoma, MRI missed 6 breast malignancies
that were detected by mammogram, all with suspicious
calcifications.56 These points all impacted the decision
to allow for mammographic screening beginning at this
earlier age range, along with MRI. Although there is a
concern that the cumulative radiation exposure frommam-
mography in a young individual may itself pose a risk for
cancer, it is felt that the additional radiation in this popula-
tion is negligible compared with overall radiation exposure.

Individuals Aged$35 Years With 5-Year Risk of
Invasive Breast Cancer$1.7% per Modified
Gail Model
Although most screening guidelines are based on lifetime
risk of breast cancer, the NCCN Guidelines do include
the increased risk category of 5-year risk of invasive
breast cancer$1.7% per the modified Gail model in indi-
viduals aged $35 years.57–61 The modified Gail model as-
sesses the risk of invasive breast cancer as a function of
age, menarche, age at first live birth or nulliparity, num-
ber 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
5-year and lifetime projected probabilities of developing
invasive breast cancer and can be used to identify
individuals at increased risk.

Screening recommendations for individuals aged $35
years with 5-year risk of invasive breast cancer $1.7% per
the modified Gail model include breast awareness, a clini-
cal encounter every 6 to 12 months, and annual mammog-
raphy with tomosynthesis, to begin at the age identified as
being at increased risk by the Gail model. In addition, ac-
cording to the panel, individuals in this group should be
counseled on risk-reduction strategies in accordance with
the NCCN Guidelines for Breast Cancer Risk Reduction
(available at NCCN.org).

Mirroring the recommendation for individuals in the
average risk category aged .40 years, in the 2023 guide-
line update, the panel added the recommendation to con-
sider supplemental screening for individuals in this risk
category who have heterogeneously dense or extremely
dense breast tissue as well, as this is the only increased
risk category where annual MRI is not explicitly recom-
mended as a supplement to annual screening mammog-
raphy with tomosynthesis (see BSCR-4, page 906).

Individuals With ADH or Lobular Neoplasia and
$20% Residual Lifetime Risk
Screening recommendations for individuals with ADH or
lobular neoplasia (LCIS/ALH) and $20% residual lifetime
risk of breast cancer include a clinical encounter every 6 to
12 months to begin at diagnosis of ADH or lobular neopla-
sia, breast awareness, counseling on risk-reduction strate-
gies in accordance with the NCCN Guidelines for Breast
Cancer Risk Reduction (available at NCCN.org), and an-
nual screening mammogram with tomosynthesis to begin
at diagnosis of ADH or lobular neoplasia but not prior to
age 30 years. It is also recommended to consider annual
breast MRI with and without contrast. Consideration was
made for changing this recommendation from annual
breast MRI to a broader recommendation for contrast
or physiologic imaging (CEM, MRI, or MBI). A study ex-
amining cancer detection rates with mammography
alone versus mammography in addition to MRI in a large
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cohort of females with LCIS was discussed, in which MRI
did not lead to increased cancer detection rates.62 A more
recent, similar study was also discussed, which also re-
vealed a lack of improvement in cancer detection rates
with screening MRI in females with LCIS as well as ADH
and ALH and also revealed a significantly higher biopsy
rate with the use of mammogram and MRI combined.63

Despite the discussion surrounding these 2 studies, the
panel ultimately decided to keep its recommendation to
consider annual breast MRI with and without contrast
given concern for missing an invasive lobular carcinoma
with mammography alone and given that there are more
published studies in this population investigating MRI
compared with CEM or MBI (see BSCR-4, page 906). Al-
though there are emerging data for CEM in this popula-
tion,34,64–67 most studies have included a mixed population
of increased risk groups rather than ADH or lobular
neoplasia specifically. Like other increased risk groups,

CEM or MBI can be considered for those who qualify for
but cannot undergo MRI.

Summary
The goal of breast screening is to detect breast cancer as
early as possible, prior to the onset of signs or symptoms
of disease, to allow for earlier, less aggressive treatments,
thus reducing the mortality and morbidity associated with
the disease. These NCCN Guidelines Insights highlight im-
portant recent updates to screening recommendations in
the NCCN Guidelines for Breast Cancer Screening and Di-
agnosis, including but not limited to an increased empha-
sis on tomosynthesis and updated supplemental imaging
recommendations.

To participate in this journal CE activity, go to
https://education.nccn.org/node/92935
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