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ABSTRACT

Purpose. The American Society of Breast Surgeons

(ASBrS) sought to provide educational guidelines for

breast surgeons on how to incorporate genetic information

and genomics into their practice.

Methods. A comprehensive nonsystematic review was

performed of selected peer-reviewed literature. The

Genetics Working Group of the ASBrS convened to

develop guideline recommendations.

Results. Clinical and educational guidelines were pre-

pared to outline the essential knowledge for breast

surgeons to perform germline genetic testing and to

incorporate the findings into their practice, which have

been approved by the ASBrS Board of Directors.

Recommendations. Thousands of women in the USA

would potentially benefit from genetic testing for BRCA1,

BRCA2, and other breast cancer genes that markedly

increase their risk of developing breast cancer. As genetic

testing is now becoming more widely available, women

should be made aware of these tests and consider testing.

Breast surgeons are well positioned to help facilitate this

process. The areas where surgeons need to be knowl-

edgeable include: (1) identification of patients for initial

breast cancer-related genetic testing, (2) identification of

patients who tested negative in the past but now need

updated testing, (3) initial cancer genetic testing, (4)

retesting of patients who need their genetic testing updated,

(5) cancer genetic test interpretation, posttest counseling

and management, (6) management of variants of uncertain

significance, (7) cascade genetic testing, (8) interpretation

of genetic tests other than clinical cancer panels and the

counseling and management required, and (9) interpreta-

tion of somatic genetic tests and the counseling and

management required.

STATEMENT OF PROBLEM

An estimated 12 million women between the ages of 25

and 70 years in the USA may potentially benefit from

genetic testing for BRCA1, BRCA2, and other cancer genes

that markedly increase their risk of developing breast

cancer and dying from that disease.1 If these women could

be identified before they develop cancer, management

strategies could be implemented that may prevent cancer or

detect it at an earlier and more treatable stage.2 As genetic

testing is now available from a variety of laboratories at

more reasonable costs, women should be made aware of

these tests and consider testing. It is reasonable to expect

women to meet with a practitioner who is familiar with

genetic testing and can guide them through the testing

process. While in the past this was considered the purview

of genetic counselors only, this is no longer a viable

� Society of Surgical Oncology 2019

First Received: 15 December 2018;

Published Online: 2 April 2019

K. S. Hughes, MD

e-mail: kshughes@partners.org

Ann Surg Oncol (2019) 26:2184–2190

https://doi.org/10.1245/s10434-019-07341-8

http://orcid.org/0000-0002-7411-0558
http://crossmark.crossref.org/dialog/?doi=10.1245/s10434-019-07341-8&amp;domain=pdf
https://doi.org/10.1245/s10434-019-07341-8


solution.3,4 As of May 2017, there were only 4242 certified

genetic counselors in the USA.5 Clearly other providers are

needed, and breast surgeons, in particular, receive educa-

tion regarding genetics as part of their training and have

been managing mutation carriers for decades

Genetic testing is a process that includes pre and posttest

activities, both of which are responsibilities of physicians.

Genetic counselors and geneticists have an important role

to play however, this resource may be best utilized by

focusing on complex patients who might benefit from more

extensive pretest counseling and patients who are found to

carry a pathogenic variant. Some patients with a variant of

uncertain significance (VUS) may also benefit from addi-

tional counseling with a genetic counselor

The American Society of Breast Surgeons (ASBrS) has

extensive experience producing educational activities and

is willing to further develop this approach in collaboration

with other national groups to augment the surgeon’s ability

to take on the role of genetic testing. Herein, the ASBrS

Genetics Working Group outlines a summary of the

knowledge needed by surgeons, which has been approved

by the ASBrS Board of Directors. We feel that this material

is familiar to most breast surgeons, and it can be taught in a

directed educational effort.

INTRODUCTION

Genetics and genomics are becoming a routine part of

medical practice, especially in the management of breast

disease. Physicians in general, and breast surgeons in

particular, need to have sufficient working knowledge

regarding genetics and genomics, and they must take an

active role in this process. Thus, the question that is most

commonly posed as ‘‘Who should do genetic testing?’’

should be more accurately reframed as ‘‘Who is responsi-

ble for managing a patient’s genetic breast cancer risk?’’

When considered this way, genetic management

requires:

• Identification of appropriate patients for a variety of

genetic tests

• Informing the patient of the risks and benefits of genetic

testing

• Arranging for the appropriate test to be performed

• Interpreting the results

• Imparting the meaning of genetic test results to the

patient

• Developing a management plan for screening and/or

prevention of future disease, or treatment of existing

disease

• Obtaining appropriate consultations to help implement

that plan

• Discussing implications for the patient’s family

The surgeon has an integral role to play in all of these

areas. The purpose of this paper is to describe the various

areas of cancer genetics where breast surgeons need to be

knowledgeable.

Despite the fact that clinical cancer genetic testing has

been available for more than 20 years, the vast majority of

patients who stand to benefit from genetic testing have yet

to be tested.1,6–9 Only a small number of BRCA1 and

BRCA2 carriers, and even fewer carriers of cancer sus-

ceptibility genes, have been identified to date.7,9,10 When

looking specifically at the underserved, the medical system

is doing even more poorly.11–13 Patients and their families

may lack critical insight into their medical susceptibilities

and are not benefiting from management strategies that

may decrease their risk of developing cancer or find it at an

earlier, more treatable stage.

Based on national guidelines, the eligibility criteria for

genetic testing have become more inclusive over time,

which has led to a huge increase in the number of patients

eligible for testing (and likely covered by insurance). Ini-

tially, patients needed a 10 % or greater risk of mutation,

then a 5 % or greater risk of mutation, and now, based on

the National Comprehensive Cancer Network (NCCN)

criteria, patients with a negligible risk of mutation are

eligible for testing.2 In addition to the 12 million women

mentioned above, there are now calls for all women with

breast cancer to undergo testing.14,15 While the idea of

testing all breast cancer patients may be disconcerting, it

should be noted that similar recommendations have been

made for all patients with pancreatic cancer 16 and meta-

static prostate cancer.17

Given these factors and the loosening of guidelines for

testing,2 there has been a dramatic increase in the number

of patients who should have testing, not only cancer sus-

ceptibility gene-directed testing, but also for sequencing of

cancer predisposition genes as part of whole genome

sequencing18 and sequencing of tumors themselves.19,20

With the large number of patients now eligible for testing,

continuation of the current model where all patients must

see a genetics professional prior to testing may not be

feasible. Furthermore, a recent study suggests that nearly

half of breast cancer patients with a clinically relevant

mutation may be missed by current guidelines.14 Regard-

less, surgeons will continue to be responsible for managing

their patients informed by their genetic makeup, even if the

patient sees a genetics professional for testing. As some

physicians may feel overwhelmed by the speed of change

in this field,21,22 surgeons should be continually educated to

give them the tools they need to facilitate involvement.

We outline here the areas in which surgeons must be

current and proficient (Table 1). We hope that this list will

serve as an outline for future educational courses for
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TABLE 1 What the breast surgeon should know about germline genetic testing and potential topics for genetic testing courses

Key topic Take-home points

Identification of patients for initial breast cancer-related genetic

testing

Understand the best practices for identifying patients who may benefit from

testing

Understand the testing guidelines and how to use the risk estimation models

Make a good-faith effort to identify patients who need testing and put a

process in place to get testing done expeditiously

Have a mechanism in place for collecting and interpreting information

required for making genetic testing decisions

Know how to record this information and track patients

Identification of patients who tested negative in the past but

now need updated testing

Understand the need for retesting those who tested negative in the past with

what would now be considered inadequate testing

Be cognizant of how the choice of test may lead to retesting in the future

Make an earnest effort to identify patients who need retesting and put a

process in place to get retesting done expeditiously

Initial cancer genetic testing Understand the implications of cancer genetic testing and be able to articulate

to patients the importance of testing when appropriate

Be able to discuss any and all of ASCO’s elements of informed consent with

patients31

Retesting of patients who need their genetic testing updated Similar to initial testing

Cancer genetic test interpretation, posttest counseling and

management

Interpret cancer genetic tests and provide posttest counseling

Know how to manage a person with a pathogenic variant, a VUS, and a

negative result

Understand the potential for nonbreast cancers and make appropriate referrals

to colleagues or a genetic counselor

Management of variants of uncertain significance Understand the meaning of a VUS, articulate this information to the patient,

and convey it to other providers

Understand how to manage patients based on family history

Understand potential testing strategies that can help characterize a VUS

Understand the need to recontact patients and/or relatives when they are

informed that a VUS has been recharacterized

Cascade genetic testing Understand the value of cascade testing and be able to articulate this to

patients

Encourage patients to contact relatives and help facilitate testing of relatives

Interpretation of genetic tests other than clinical cancer panels

and the counseling and management required

Interpret cancer genetic tests, even when initiated for unrelated reasons, and

provide counseling

Know how to manage a person with a pathogenic variant, a VUS, and a

negative result

Know when a test requires repeating in a clinical laboratory

Understand the potential for nonbreast cancers and make appropriate referrals

to colleagues or a genetic counselor

Interpretation of somatic genetic tests and the counseling and

management required

Interpret somatic cancer genetic tests that uncover possible germline

pathogenic variants and provide counseling

Know how to manage a pathogenic variant, including the need for

confirmatory testing

Understand the potential for nonbreast cancers and make appropriate referrals

to colleagues or a genetic counselor

ASCO American Society of Clinical Oncology, VUS variant of uncertain significance
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surgeons and highlight the areas where clinical decision

support (CDS) tools may help facilitate patient

management.

DEFINING THE SURGEON’S ROLE IN VARIOUS

ASPECTS OF CANCER GENETIC TESTING

Identification of Patients for Initial Cancer-Related

Genetic Testing

Every breast surgeon should know how to assess a

patient’s risk of hereditary cancer and identify patients who

may benefit from testing. Every patient should be evaluated

for their hereditary risk of cancer and potential need for

genetic testing by the surgeon, advanced practice provider

(APP = nurse practitioner or physician assistant), nurse, or

some other member of the surgeon’s staff. In some practice

settings, this is done by radiology technologists during

mammography.23 Breast surgeons should have ready

access to risk assessment tools and cancer genetic testing.

Identification of Patients Who Tested Negative

in the Past but Now Need Updated Testing

Every patient being seen by a breast surgeon and who

has had genetic testing in the past should be reevaluated to

determine whether there is a need for updated testing. Any

patient who had negative germline BRCA1/2 testing but did

not have a complete panel, or anyone tested before 2013

when panels began, should be considered for retesting.24–26

The surgeon should also be cognizant that, if an abbrevi-

ated panel is chosen now and is negative, the patient may

need retesting in the future. It is recognized that, for newly

diagnosed patients, there is value in running limited gene

panels whose results can be available in a week, and that

reflex testing to a larger panel may be appropriate for

patients with negative results.

Initial Cancer Genetic Testing

One barrier to cancer genetic testing that needs to be

addressed is the requirement by some hospital systems and

some insurers that genetic counselors must be involved

prior to testing. While the intention of this requirement is

noble, the consequence has been to limit the number of

patients tested, due to an inadequate workforce in clinical

genetic counseling and a geographic maldistribution of

counselors.3,4 This has been especially true for the under-

served, for whom these policies further increase

disparities.27,28 Many notable national organizations, such

as the ASBrS, American Society of Clinical Oncology

(ASCO), National Accreditation Program for Breast

Centers (NAPBC), and American Medical Association

(AMA), strongly assert that genetic testing is in the pur-

view of any physician who has expertise in genetics.29–32

This is defined by the NAPBC as ‘‘a board certified/eligible

physician or other trained healthcare professional with

expertise and experience in cancer genetics (defined as

providing cancer risk assessment on a regular basis)

employing a model that includes both pre-test and post-test

counseling.’’30 Many breast surgeons meet these crite-

ria,27,33,34 and most could after some directed education,

similar to that proposed herein.

Cancer genetic testing is often ordered by physicians or

APPs, either working alone or with genetic counselors. The

physician who orders testing may be a geneticist, obste-

trician, oncologist, surgeon, or from some other discipline.

Approximately one-half of cancer genetic testing is done

by physicians and APPs, and the other half via genetic

counselors and their associated physicians.35

Cancer genetic testing can be done in multiple ways:

• The surgeon or his/her APP can order all cancer genetic

testing, with appropriate pretest counseling.

• This can be done with on-demand access to genetic

counselors. Elements of the pretest counseling have

been defined by the NAPBC and ASCO,31 but these

elements need to be readdressed in the current age;

For example, one element suggests describing what

a positive test means. In the age of panel testing, a

description of every possible pathogenic result is

not practical or useful.

• Surgeons who order their own testing should be

knowledgeable of and comfortable with genetics.

Taking the educational course that we propose is

one way in which this can be accomplished.

• The surgeon can order cancer genetic testing for rela-

tively simple cases but refer more complex cases to a

genetic counselor.

• The surgeon can refer all patients to a genetic counselor

to perform counseling and testing.

Regardless, the surgeon is responsible for having his/her

patients receive testing in a timely fashion and to organize

subsequent management decisions.

Retesting of Patients Who Need Updated Genetic

Testing

This process might be similar to that described above.

However, as the majority of patients have already had

genetic counseling, this might be the perfect group for

abbreviated pretest counseling.
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Cancer Genetic Test Interpretation, Posttest

Counseling and Management

A surgeon must be able to review a genetic test result,

understand how to interpret that result, and know how to

manage the patient appropriately. The majority of the

information needed for interpretation and management is

available on the report and is also available through online

services, such as Ask2Me.org36 or through the NCCN.2 A

surgeon may consult with a genetic counselor for sugges-

tions on management options. However, the reports,

genetic counselor consultation, and online services are aids

for the surgeon. The surgeon must make the final recom-

mendation based on the unique circumstances of the patient

or refer the patient to a physician who is an expert in the

organ at risk (such as referring a BRCA1 carrier to a

gynecologic oncologist). The responsibility of managing

the patient cannot be delegated to a genetic counselor. If

the surgeon plans to manage patients with pathogenic

variants, the surgeon must understand what to do, including

the roles of screening, chemoprevention, surgery, and

consultation of other specialties, and be able to provide

recommendations for family members deemed at risk.

Management of a VUS

When patients are found to have a VUS in cancer sus-

ceptibility genes, the surgeon must understand that these

results are not the same as pathogenic variants and that the

patient should be managed based on his/her family history.

In addition, the surgeon should help genetic testing com-

panies, government agencies, and genetics professionals

(e.g., ClinVar, PROMPT Registry) with the final charac-

terization of these VUS results by providing additional

information as appropriate. A mechanism needs to be in

place so that the patient, or their next of kin (if deceased),

can be informed if a VUS has been recharacterized as

pathogenic.37,38 The surgeon can take on this responsibility

or refer patients to a genetics professional.

Cascade Genetic Testing

When patients are found to have pathogenic variants in

cancer susceptibility genes, their blood relatives are also at

risk of having that same mutation. To maximize the public

health value of genetic testing, it is imperative that as many

of the patient’s at-risk relatives as possible undergo testing.

This requires that the patient be informed of the risks for

his/her family and be encouraged to share the genetic

testing results with them. The surgeon, or their delegate,

needs to take an active role in educating the patient and in

helping facilitate cascade testing.39,40 Since these relatives

will likely not be patients in the breast surgeon’s practice

and might not live in the same community, the most

practical approach may be to refer patients with positive

results to a genetics professional for cascade testing.

Interpretation of Genetic Tests other than Clinical

Cancer Panels and the Counseling and Management

Required

Increasingly more patients will have whole genome

sequencing, whole exome sequencing, direct to consumer

(DTC) genetic testing, biobank research studies,41,42 or

other testing which may uncover pathogenic variants in

cancer susceptibility genes. When the surgeon is presented

with such results, he/she must know how to manage the

patient appropriately. The responsibilities and alternate

approaches are similar to those described in ‘‘Cancer

Genetic Test Interpretation, Posttest Counseling, and

Management’’ section. The surgeon should also know

whether the test must be repeated by a Clinical Laboratory

Improvement Amendments (CLIA)-approved laboratory

before action can be taken.

Interpretation of Somatic Genetic Tests

and the Counseling and Management Required

Increasingly more patients will have genetic testing of

their tumors (somatic genetic testing). These tests may

uncover pathogenic variants in cancer susceptibility genes

that may or may not be germline.43 When the surgeon is

presented with such results, he/she must know how to

manage the patient appropriately, and whether confirma-

tory germline genetic testing is required. The

responsibilities and alternate approaches are similar to

those described in ‘‘Cancer Genetic Test Interpretation,

Posttest Counseling, and Management’’ section.

EDUCATIONAL PROGRAM

We propose that an educational program, including the

topics presented in Table 1, would provide a thorough

discussion of the essential areas in which surgeons should

be proficient in order to bring the full scope of breast

cancer genetics into their practice.

SUMMARY

We believe that breast surgeons are well positioned to

become leaders in the area of cancer genetics, as they have

been actively involved in this area for nearly two decades.

However, we recognize that education and CDS tools are

necessary. As such, we have suggested an outline of the

areas in which surgeons need to be knowledgeable
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(Table 1). In addition, we believe that CDS tools will be

critically important in helping surgeons meet these

responsibilities. In the area of identifying patients, multiple

models and guidelines currently exist, and Mastery of

Breast Surgery and others have incorporated these models

into tools to help categorize patients.44 Tools also exist to

help track patients with a VUS,45,46 to help surgeons

understand the spectrum and penetrance for pathogenic

variants (Ask2Me),36 and to help determine management

(NCCN).2

In conclusion, it is imperative that we train surgeons

how to incorporate genetic information and genomics into

their practice, and that surgeons take on this critical

responsibility.
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