New 2021

American College of Radiology
ACR Appropriateness Criteria®
Transgender Breast Cancer Screening
Variant 1:

Breast cancer screening. Transfeminine (male-to-female) patient, 40 years of age or older with
past or current hormone use equal to or greater than 5 years. Average-risk patient.
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

May Be Appropriate

Mammography screening

May Be Appropriate

☢☢

US breast

Usually Not Appropriate

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate

Variant 2:

☢☢
O
O
O

Breast cancer screening. Transfeminine (male-to-female) patient, 25 to 30 years of age or older
with past or current hormone use equal to or greater than 5 years. Higher-than-average risk
(patient with personal history of breast cancer or chest irradiation at 10 to 30 years of age,
patient with genetic predisposition to breast cancer, patient with family history of breast or
ovarian cancer, and untested patient with first-degree relative with genetic predisposition to
breast cancer).
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

Usually Appropriate

Mammography screening

Usually Appropriate

☢☢

US breast

Usually Not Appropriate

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate

Variant 3:

☢☢
O
O
O

Breast cancer screening. Transfeminine (male-to-female) patient with no hormone use (or
hormone use less than 5 years) at any age. Average-risk patient.
Procedure

Appropriateness Category

Relative Radiation Level

US breast

Usually Not Appropriate

Digital breast tomosynthesis screening

Usually Not Appropriate

O

Mammography screening

Usually Not Appropriate

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate
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Variant 4:

Breast cancer screening. Transfeminine (male-to-female) patient, 25 to 30 years of age or older
with no hormone use (or hormone use less than 5 years). Higher-than-average risk (patient
with personal history of breast cancer or chest irradiation at 10 to 30 years of age, patient with
genetic predisposition to breast cancer, patient with family history of breast or ovarian cancer,
and untested patient with first-degree relative with genetic predisposition to breast cancer).
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

May Be Appropriate

Mammography screening

May Be Appropriate

☢☢

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate

US breast

Usually Not Appropriate

Variant 5:

☢☢
O
O
O

Breast cancer screening. Transmasculine (female-to-male) patient with bilateral mastectomies
(“top surgery”) at any age and any risk.
Procedure

Appropriateness Category

Relative Radiation Level

US breast

Usually Not Appropriate

Digital breast tomosynthesis screening

Usually Not Appropriate

O

Mammography screening

Usually Not Appropriate

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate

Variant 6:

☢☢
☢☢
O
O

Breast cancer screening. Transmasculine (female-to-male) patient with reduction
mammoplasty or no chest surgery, 40 years of age or older. Average-risk patient (less than
15% lifetime risk of breast cancer).
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

Usually Appropriate

Mammography screening

Usually Appropriate

☢☢

US breast

Usually Not Appropriate

MRI breast without and with IV contrast

Usually Not Appropriate

MRI breast without IV contrast

Usually Not Appropriate
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Variant 7:

Breast cancer screening. Transmasculine (female-to-male) patient with reduction
mammoplasty or no chest surgery, 30 years of age or older. Intermediate risk (patient with
personal history of breast cancer, lobular neoplasia, atypical ductal hyperplasia, or 15% to
20% lifetime risk of breast cancer).
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

Usually Appropriate

Mammography screening

Usually Appropriate

☢☢

US breast

May Be Appropriate

MRI breast without and with IV contrast

May Be Appropriate

MRI breast without IV contrast
Variant 8:

Usually Not Appropriate

☢☢
O
O
O

Breast cancer screening. Transmasculine (female-to-male) patient with reduction
mammoplasty or no chest surgery, 25 to 30 years of age or older. High risk (patient with
genetic predisposition to breast cancer or untested patient with a first-degree relative with
genetic predisposition to breast cancer, patient with a history of chest irradiation between 10
to 30 years of age, patient with 20% or greater lifetime risk of breast cancer).
Procedure

Appropriateness Category

Relative Radiation Level

Digital breast tomosynthesis screening

Usually Appropriate

Mammography screening

Usually Appropriate

☢☢

MRI breast without and with IV contrast

Usually Appropriate

US breast

May Be Appropriate

MRI breast without IV contrast
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TRANSGENDER BREAST CANCER SCREENING
Expert Panel on Breast Imaging: Ann Brown, MD a; Ana P. Lourenco, MDb; Bethany L. Niell, MD, PhDc;
Beth Cronin, MDd; Elizabeth H. Dibble, MDe; Maggie L. DiNome, MDf; Mita Sanghavi. Goel, MD, MPHg;
Juliana Hansen, MDh; Samantha L. Heller, MD, PhDi; Maxine S. Jochelson, MDj; Baer Karringtonk;
Katherine A. Klein, MDl; Tejas S. Mehta, MD, MPHm; Mary S. Newell, MDn; Loren Schechter, MDo;
Ashley R. Stuckey, MDp; Mary E. Swain, MDq; Jennifer Tseng, MDr; Daymen S. Tuscano, MDs; Linda Moy, MDt.
Summary of Literature Review
Introduction/Background
Transgender is an umbrella term for any individual whose gender identity, or internal sense of self related to gender,
differs from the sex assigned at birth. A nonbinary individual may have been assigned female or male at birth but
does not strictly identify with either sex. A transfeminine person identifies with the female side of the gender
spectrum but was assigned male at birth. These individuals may include transgender women, historically referred
to as male-to-female transsexuals. A transmasculine person identifies with the male side of the gender spectrum but
was assigned female at birth. These individuals may include transgender men, historically referred to as female-tomale transsexuals. For transgender and gender-nonconforming individuals, breast cancer screening
recommendations are based on the sex assigned at birth, risk factors, and use of exogenous hormones.
A detailed discussion of the continuously evolving terminology in the context of caring for a great diversity of
transgender people is beyond the scope of this document. As of the writing of this document, the terminology is
derived from the University of California San Francisco (UCSF) Center of Excellence for Transgender Health
(https://transcare.ucsf.edu/guidelines/terminology).
The incidence of breast cancer in the transgender community is largely unknown because of inadequate
epidemiological information and a lack of longitudinal studies. Current evidence consists primarily of case reports
and several cohort studies, all of which are retrospective. However, a younger age at the time of breast cancer
diagnosis has been reported in transgender people [1-5].
Gender-affirming therapy can influence an individual’s risk of developing certain cancers, including breast cancer
[5,6]. Transgender patients may undergo either gender-affirming hormone treatment (previously known as crosssex hormone treatment), surgical treatment, or a combination thereof as part of their transition. Updated clinical
practice guidelines from the Endocrine Society allow earlier medical intervention for transgender youth beginning
with pubertal hormone suppression once children first exhibit changes of puberty (Tanner stage 2) [7]. Hormone
therapy plays an important role in developing secondary sex characteristics and is typically used for life.
Transfeminine patients are usually treated with antiandrogens and estrogens, whereas transmasculine patients are
treated with testosterone. Gender-affirming breast surgeries can include reduction mammoplasty or mastectomy—
known as “top surgery”—in transgender men and breast augmentation with implants, autologous fat grafting, or
both in transgender women. Although not a sanctioned practice, some individuals have had free injections of liquid
substances, including silicone, into the breast for the purposes of augmentation [8].
The same breast pathology that occurs in cisgender women can be found in transgender women treated with genderaffirming hormone therapy. Mammary development includes the formation of ducts, lobules, and acini, which is
histologically identical to cisgender females and should not be referred to as gynecomastia [4,9,10]. There are
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published reports of benign breast entities, such as fibroadenomas, cysts, and lipomas [3,11], as well as breast
malignancies that include ductal and lobular carcinomas and malignant phyllodes tumor [3,12].
Transgender patients can present with the same breast symptoms as cisgender patients, including palpable breast
masses and breast pain as well as physiologic or pathologic nipple discharge. In particular, transgender women can
experience nipple discharge related to hormone-induced hyperprolactinemia [13]. Please see the ACR
Appropriateness Criteria® topics on “Palpable Breast Masses” [14], “Breast Pain” [15], and “Evaluation of Nipple
Discharge” [16] for evaluation of these breast symptoms. Similarly, transgender patients may present with implantrelated symptoms or complications. Please see the ACR Appropriateness Criteria® topic on “Breast Implant
Evaluation” [17] or these symptoms.
Discussion of Procedures by Variant
Variant 1: Breast cancer screening. Transfeminine (male-to-female) patient, 40 years of age or older with
past or current hormone use equal to or greater than 5 years. Average-risk patient.
Recommendations for breast cancer screening in transfeminine patients are typically based on the male sex assigned
at birth, the number of years of feminizing hormone exposure, breast development, and any significant risk factors
for breast cancer.
Digital Breast Tomosynthesis Screening
There is no relevant data on the use of digital breast tomosynthesis (DBT) for breast cancer screening of transgender
individuals in this clinical setting. Furthermore, no longitudinal data exist on screening transgender women for
breast cancer with imaging. However, limited data on transgender individuals along with extrapolated data from
cisgender studies suggest that digital mammography or DBT may be helpful to screen for breast cancer in
transgender women. A Dutch cohort study of 3,489 transgender patients showed an increased risk of breast cancer
in transgender women receiving gender-affirming hormone therapy compared with cisgender men (standardized
incidence ratio [SIR]: 46.7, 95% confidence interval [CI]: 27.2–75.4) but not compared with cisgender women
(SIR: 0.3, 95% CI: 0.2–0.4) [2]. The risk of breast cancer increased over a relatively short hormone duration (median
18 years, range 7–37 years). Three previous studies concluded that the risk of breast cancer in transgender women
is comparable with that of cisgender men [1,3,18]; however, the incidence was increased in transgender women
who received hormone treatment (31.4 per 100,000 person-years compared with 1.2 per 100,000 person-years for
cisgender men and 170 per 100,000 person-years for cisgender women) [1]. Any conclusions drawn from the
existing literature are significantly limited by inconsistent dose and length of exposure to hormones as well as small
sample size and relatively short duration of follow-up. Large prospective cisgender studies have shown that
exogenous hormones, in particular estrogen and progestin, increase breast cancer risk in cisgender postmenopausal
females [18-20], which could support a role for screening in this clinical setting. Additionally, in cisgender males,
high estrogen levels associated with certain conditions, such as Klinefelter syndrome, liver disease, testicular
dysfunction, and obesity, are recognized risk factors for developing breast cancer [21].
In the absence of definitive data on the risk of breast cancer in this clinical setting, some transgender health experts
and professional societies have established guidelines recommending screening mammography in transgender
women with ≥5 years of hormone use. However, the current recommendations range from annual or biennial
mammograms starting at age 50 from the UCSF and Fenway Health to screening transgender women with the same
frequency as cisgender women beginning at age 40 from the Endocrine Society [10].
In addition to planar images, DBT allows for creation and viewing of thin-section reconstructed images that
decrease the lesion-masking effect of overlapping normal tissue, thereby decreasing false-positive recalls as well as
improving cancer detection rates (CDRs) in breast cancer screening.
Mammography Screening
There are no relevant data on the use of digital mammography for breast cancer screening of transgender individuals
in this clinical setting. Furthermore, no longitudinal data exist on screening transgender women for breast cancer
with imaging. However, limited data on transgender individuals, along with extrapolated data from cisgender
studies, suggest that digital mammography or DBT is helpful to screen for breast cancer in transgender women. A
Dutch cohort study of 3,489 transgender patients showed an increased risk of breast cancer in transgender women
receiving gender-affirming hormone therapy compared with cisgender men (SIR: 46.7, 95% CI: 27.2–75.4) but not
compared with cisgender women (SIR: 0.3, 95% CI: 0.2–0.4) [2]. The risk of breast cancer increased over a
relatively short hormone duration (median 18 years, range 7–37 years). Two previous studies concluded that the
risk of breast cancer in transgender women is comparable with that in cisgender men [1,3]; however, the incidence
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was increased in transgender women who received hormone treatment (31.4 per 100,000 person-years compared
with 1.2 per 100,000 person-years for cisgender men and 170 per 100,000 person-years for cisgender women) [1].
Any conclusions drawn from the existing literature are significantly limited by inconsistent dose and length of
exposure to hormones as well as small sample size and relatively short duration of follow-up. Large prospective
cisgender studies have shown that exogenous hormones, in particular estrogen and progestin, increase breast cancer
risk in cisgender postmenopausal females [18-20], which could support a role for screening in this clinical setting.
Additionally, in cisgender males, high estrogen levels associated with certain conditions, such as Klinefelter
syndrome, liver disease, testicular dysfunction, and obesity, are recognized risk factors for developing breast cancer
[21].
In the absence of definitive data on the risk of breast cancer in this clinical setting, some transgender health experts
and professional societies have established guidelines recommending screening mammography in transgender
women with ≥5 years of hormone use. However, the current recommendations range from annual or biennial
mammograms starting at age 50 from the UCSF and Fenway Health to screening transgender women with the same
frequency as that of cisgender women beginning at age 40 from the Endocrine Society [10].
MRI Breast Without and With IV Contrast
There is insufficient evidence to support the use of MRI breast without and with intravenous (IV) contrast to screen
for breast cancer in this clinical setting. However, MRI screening may have limited use in patients who have
undergone direct injection of particles such as silicone, mineral oil, liquid paraffin, or petroleum jelly to augment
the breasts because fibrosis and injection granulomas can obscure the breast tissue on mammography and ultrasound
(US). Hence, contrast-enhanced breast MRI is the preferred modality for breast cancer detection in patients who
have undergone breast augmentation with free-particle injections [4,10].
MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI breast without IV contrast for screening in this clinical
setting. However, transgender women may have breast implants placed for augmentation. For evaluation of implants
and for discussion of the evidence regarding screening for implant rupture, please see the ACR Appropriateness
Criteria® topic on “Breast Implant Evaluation” [17].
US Breast
There is insufficient evidence to support screening with US breast in this clinical setting. A small study of screening
whole-breast US in 50 transgender women found no cancers [11]. The majority of patients were on estrogen therapy
(94%) and had no family history of breast cancer (88%). However, the lack of incremental cancer detection may be
secondary to the small sample size.
Variant 2: Breast cancer screening. Transfeminine (male-to-female) patient, 25 to 30 years of age or older
with past or current hormone use equal to or greater than 5 years. Higher-than-average risk (patient with
personal history of breast cancer or chest irradiation at 10 to 30 years of age, patient with genetic
predisposition to breast cancer, patient with family history of breast or ovarian cancer, and untested patient
with first-degree relative with genetic predisposition to breast cancer).
Recommendations for breast cancer screening in transfeminine patients are typically based on the male sex assigned
at birth, the number of years of feminizing hormone exposure, breast development, and any significant risk factors
for breast cancer.
Digital Breast Tomosynthesis Screening
There are no relevant data on the use of DBT for breast cancer screening of transgender individuals in this clinical
setting. Furthermore, no longitudinal data on screening transgender women for breast cancer with imaging exist.
However, limited data on transgender individuals, along with extrapolated data from cisgender studies, suggest that
digital mammography or DBT is helpful to screen for breast cancer in higher-than-average-risk transgender women.
A Dutch cohort study of 3,489 transgender patients showed an increased risk of breast cancer in transgender women
receiving gender-affirming hormone therapy compared with cisgender men (SIR: 46.7, 95% CI: 27.2–75.4) but not
compared with cisgender women (SIR 0.3: 95% CI: 0.2–0.4) [2]. The risk of breast cancer increased over a relatively
short hormone duration (median 18 years, range 7–37 years). Three previous studies concluded that the risk of
breast cancer in transgender women is comparable with that of cisgender men [1,3,18]; however, the incidence was
increased in transgender women who received hormone treatment (31.4 per 100,000 person-years compared with
1.2 per 100,000 person-years for cisgender men and 170 per 100,000 person-years for cisgender women) [1]. Any
conclusions drawn from the existing literature are significantly limited by inconsistent dose and length of exposure
ACR Appropriateness Criteria®
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to hormones as well as small sample size and relatively short duration of follow-up. Large prospective cisgender
studies have shown that exogenous hormones, in particular estrogen and progestin, increase breast cancer risk in
cisgender postmenopausal females [18-20], which could support a role for screening in this clinical setting.
Although the relative risk of breast cancer associated with exogenous hormone therapy in transfeminine patients
remains to be clearly defined, data extrapolated from cisgender men support screening mammography in this
clinical setting. One retrospective study of cisgender men at increased risk of breast cancer (ages 18–96 years;
median: 55 years) showed a CDR of 18 per 1,000 screening mammograms, including a subset performed with DBT
[22]. The use of DBT was limited to only 46 studies (2.2%). A smaller retrospective cohort study and 3 case reports
also support screening higher-than-average-risk cisgender men for breast cancer [22-24]. Recognized risk factors
for the development of breast cancer in cisgender men include personal history of breast cancer, genetic
predisposition (ie, Breast Cancer gene [BRCA] mutations, Ashkenazi descent), previous radiation exposure, family
history of breast or ovarian cancer, and elevated estrogen levels (ie, Klinefelter’s syndrome, obesity, etc) [21-23].
Because of a paucity of data, a finer classification of breast cancer risk in this patient population is not currently
possible.
In the absence of definitive data, some transgender health experts and professional societies recommend digital
mammography or DBT to screen for breast cancer in transgender women with higher-than-average risk of breast
cancer (https://transcare.ucsf.edu/guidelines/breast-cancer-women). There is no consensus on the age at which to
initiate screening in this clinical setting. The Endocrine Society recommends screening transgender women with
the same frequency as cisgender women [10]. The ACR screening recommendation for high-risk cisgender women
is annual screening mammography beginning 10 years earlier than an affected relative at the age of diagnosis (but
not before age 30) or 8 years after radiation therapy (but not before age 25) [25].
In addition to planar images, DBT allows for creation and viewing of thin-section reconstructed images that
decrease the lesion-masking effect of overlapping normal tissue, thereby decreasing false-positive recalls as well as
improving CDR in breast cancer screening.
Mammography Screening
There are no relevant data on the use of digital mammography for breast cancer screening of transgender individuals
in this clinical setting. Furthermore, no longitudinal data on screening transgender women for breast cancer with
imaging exist. However, limited data on transgender individuals, along with extrapolated data from cisgender
studies, suggest that digital mammography or DBT is helpful to screen for breast cancer in higher-than-averagerisk transgender women. A Dutch cohort study of 3,489 transgender patients showed an increased risk of breast
cancer in transgender women receiving gender-affirming hormone therapy compared with cisgender men (SIR:
46.7, 95% CI: 27.2–75.4) but not compared with cisgender women (SIR: 0.3, 95% CI: 0.2–0.4) [2]. The risk of
breast cancer increased over a relatively short hormone duration (median 18 years, range 7–37 years). Three
previous studies concluded that the risk of breast cancer in transgender women is comparable with that of cisgender
men [1,3,18]; however, the incidence was increased in transgender women who received hormone treatment (31.4
per 100,000 person-years compared with 1.2 per 100,000 person-years for cisgender men and 170 per 100,000
person-years for cisgender women) [1]. Any conclusions drawn from the existing literature are significantly limited
by inconsistent dose and length of exposure to hormones as well as small sample size and relatively short duration
of follow-up. Large prospective cisgender studies have shown that exogenous hormones, in particular estrogen and
progestin, increase breast cancer risk in cisgender postmenopausal females [18-20], which could support a role for
screening in this clinical setting.
Although the relative risk of breast cancer associated with exogenous hormone therapy in transfeminine patients
remains to be clearly defined, data extrapolated from cisgender men support screening mammography in this
clinical setting. One retrospective study of cisgender men at increased risk of breast cancer (ages 18–96 years;
median: 55 years) showed a CDR of 18 per 1,000 screening mammograms, including a subset performed with DBT
[22]. The use of DBT was limited to only 46 studies (2.2%). A smaller retrospective cohort study and 3 case reports
also support screening higher-than-average-risk cisgender men for breast cancer [22-24]. Recognized risk factors
for the development of breast cancer in cisgender men include personal history of breast cancer, genetic
predisposition (ie, BRCA mutations, Ashkenazi descent), previous radiation exposure, family history of breast or
ovarian cancer, and elevated estrogen levels (ie, Klinefelter’s syndrome, obesity, etc) [21-23]. Because of a paucity
of data, a finer classification of breast cancer risk in this patient population is not currently possible.
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In the absence of definitive data, some transgender health experts and professional societies recommend digital
mammography or DBT to screen for breast cancer in transgender women with higher-than-average risk of breast
cancer (https://transcare.ucsf.edu/guidelines/breast-cancer-women). There is no consensus on the age at which to
initiate screening in this clinical setting. The Endocrine Society recommends screening transgender women with
the same frequency as cisgender women [10]. The ACR screening recommendation for high-risk cisgender women
is annual screening mammography beginning 10 years earlier than an affected relative at the age of diagnosis (but
not before age 30) or 8 years after radiation therapy (but not before age 25) [25].
MRI Breast Without and With IV Contrast
There is insufficient evidence to support the use of MRI breast without and with IV contrast to screen for breast
cancer in this clinical setting. However, MRI screening may have limited use in patients who have undergone direct
injection of particles, such as silicone, mineral oil, liquid paraffin, or petroleum jelly, to augment the breasts because
fibrosis and injection granulomas can obscure the breast tissue on mammography and US. Hence, contrast-enhanced
breast MRI is the preferred modality for breast cancer detection in patients who have undergone breast augmentation
with free-particle injections [4,10].
For evaluation of implants and for discussion of the evidence regarding screening for implant rupture, please see
the ACR Appropriateness Criteria® topic on “Breast Implant Evaluation” [17].
MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI breast without IV contrast for screening in this clinical
setting. However, transgender women may have breast implants placed for augmentation. For evaluation of implants
and for discussion of the evidence regarding screening for implant rupture, please see the ACR Appropriateness
Criteria® topic on “Breast Implant Evaluation” [17].
US Breast
There is no relevant literature to support the use of US for breast cancer screening in this clinical setting.
Variant 3: Breast cancer screening. Transfeminine (male-to-female) patient with no hormone use (or
hormone use less than 5 years) at any age. Average-risk patient.
Recommendations for breast cancer screening in transfeminine patients are typically based on the male sex assigned
at birth, the number of years of feminizing hormone exposure, breast development, and any significant risk factors
for breast cancer.
Digital Breast Tomosynthesis Screening
There is no relevant literature to support the use of DBT for breast cancer screening in this clinical setting. In the
absence of identifiable risk factors for breast cancer, general screening has no role because of an overall low
prevalence of disease. The lifetime risk of breast cancer in transfeminine patients with no hormone use and no
significant risk factors is considered to be equivalent to the average risk in cisgender men, which is 0.1% (compared
with 12.4% in the average-risk cisgender female) [1,26].
Mammography Screening
There is no relevant literature to support the use of DBT for breast cancer screening in this clinical setting. In the
absence of identifiable risk factors for breast cancer, general screening has no role because of an overall low
prevalence of disease. The lifetime risk of breast cancer in transfeminine patients with no hormone use and no
significant risk factors is considered to be equivalent to the average risk in cisgender men, which is 0.1% (compared
with 12.4% in the average-risk cisgender female) [1,26].
MRI Breast Without and With IV Contrast
There is no relevant literature to support the use of MRI breast without and with IV contrast to screen for breast
cancer in this clinical setting.
MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI breast without IV contrast for screening in this clinical
setting. However, transgender women may have breast implants placed for augmentation. For evaluation of implants
and for discussion of the evidence regarding screening for implant rupture, please see the ACR Appropriateness
Criteria® topic on “Breast Implant Evaluation” [17].
US Breast
There is no relevant literature to support the use of US for breast cancer screening in this clinical setting.
ACR Appropriateness Criteria®
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Variant 4: Breast cancer screening. Transfeminine (male-to-female) patient, 25 to 30 years of age or older
with no hormone use (or hormone use less than 5 years). Higher-than-average risk (patient with personal
history of breast cancer or chest irradiation at 10 to 30 years of age, patient with genetic predisposition to
breast cancer, patient with family history of breast or ovarian cancer, and untested patient with first-degree
relative with genetic predisposition to breast cancer).
Recommendations for breast cancer screening in transfeminine patients are typically based on the male sex assigned
at birth, the number of years of feminizing hormone exposure, breast development, and any significant risk factors
for breast cancer.
Digital Breast Tomosynthesis Screening
There are no relevant data on the use of DBT for breast cancer screening of transgender individuals in this clinical
setting. Furthermore, no longitudinal data on screening transgender women for breast cancer with imaging exist.
However, limited data from risk-comparable cisgender men suggest that screening mammography or DBT may be
beneficial in this clinical setting. A retrospective study of 1,869 cisgender men with higher-than-average risk (ages
18–96 years; median 55 years) reported a CDR of 18 per 1,000 examinations using digital mammography or DBT
to screen for breast cancer [22]. The use of DBT was limited to only 46 studies (2.2%). A smaller retrospective
cohort study and 3 case reports also support screening higher-than-average-risk cisgender men for breast cancer
[22,23]. Recognized risk factors for the development of breast cancer in cisgender men include personal history of
breast cancer, genetic predisposition (ie, BRCA mutations, Ashkenazi descent), previous radiation exposure, family
history of breast or ovarian cancer, and elevated estrogen levels (ie, Klinefelter’s syndrome, obesity, etc) [21-23].
Because of a paucity of data, a finer classification of breast cancer risk in this patient population is not currently
possible.
In addition to planar images, DBT allows for creation and viewing of thin-section reconstructed images that
decrease the lesion-masking effect of overlapping normal tissue, thereby decreasing false-positive recalls as well as
improving CDR in breast cancer screening.
Mammography Screening
There are no relevant data on the use of digital mammography for breast cancer screening of transgender individuals
in this clinical setting. Furthermore, no longitudinal data on screening transgender women for breast cancer with
imaging exist. However, limited data from risk-comparable cisgender men suggest that screening mammography
or DBT may be beneficial in this clinical setting. A retrospective study of 1,869 cisgender men with higher-thanaverage risk (ages 18–96 years; median: 55 years) reported a CDR of 18 per 1,000 examinations using digital
mammography or DBT to screen for breast cancer [22]. A smaller retrospective cohort study and 3 case reports also
support screening higher-than-average-risk cisgender men for breast cancer [22,23]. Recognized risk factors for the
development of breast cancer in cisgender men include personal history of breast cancer, genetic predisposition (ie,
BRCA mutations, Ashkenazi descent), previous radiation exposure, family history of breast or ovarian cancer, and
elevated estrogen levels (ie, Klinefelter’s syndrome, obesity, etc) [21-23]. Because of a paucity of data, a finer
classification of breast cancer risk in this patient population is not currently possible.
MRI Breast Without and With IV Contrast
There is insufficient evidence to support the use of MRI breast without and with IV contrast to screen for breast
cancer in this clinical setting. However, MRI screening may have limited use in patients who have undergone direct
injection of particles, such as silicone, mineral oil, liquid paraffin, or petroleum jelly, to augment the breasts because
fibrosis and injection granulomas can obscure the breast tissue on mammography and US. Hence, contrast-enhanced
breast MRI is the preferred modality for breast cancer detection in patients who have undergone breast augmentation
with free-particle injections [4,10].
For evaluation of implants and for discussion of the evidence regarding screening for implant rupture, please see
the ACR Appropriateness Criteria® topic on “Breast Implant Evaluation” [17].
MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI breast without IV contrast for screening in this clinical
setting. However, transgender women may have breast implants placed for augmentation. For evaluation of implants
and for discussion of the evidence regarding screening for implant rupture, please see the ACR Appropriateness
Criteria® topic on “Breast Implant Evaluation” [17].
US Breast
There is no relevant literature to support the use of US for breast cancer screening in this clinical setting.
ACR Appropriateness Criteria®
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Variant 5: Breast cancer screening. Transmasculine (female-to-male) patient with bilateral mastectomies
(“top surgery”) at any age and any risk.
Mastectomies as part of gender-affirming surgery are often subtotal, particularly in the axillary regions, to obtain
an aesthetic, contoured masculine chest [1,2]. The residual breast tissue has the potential to develop malignancy.
Estimation of breast cancer risk reduction in transmasculine patients following simple mastectomy is derived from
high-risk cisgender women. A <2% risk of breast cancer is observed in cisgender women who undergo prophylactic
mastectomy due to inherited cancer predisposition [10,27]. Hence, it is conjectured that transgender men are at a
comparably very low risk of developing breast cancer after top surgery.
Digital Breast Tomosynthesis Screening
There is no relevant literature to support the use of DBT for breast cancer screening in this clinical setting.
Mammography Screening
There is no relevant literature to support the use of digital mammography for breast cancer screening in this clinical
setting.
MRI Breast Without and With IV Contrast
There is no relevant literature to support the use of MRI breast without and with IV contrast for breast cancer
screening in this clinical setting.
MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI without IV contrast for breast cancer screening in this
clinical setting.
US Breast
There is no relevant literature to support the use of US for breast cancer screening in this clinical setting. In cisgender
women with a personal history of breast cancer, a few small and retrospective studies report utility in surveillance
with US after mastectomy [28]. For a discussion of screening after mastectomy in high-risk patients, please see the
ACR Appropriateness Criteria® topic on “Imaging after Mastectomy and Breast Reconstruction” [28].
Variant 6: Breast cancer screening. Transmasculine (female-to-male) patient with reduction mammoplasty
or no chest surgery, 40 years of age or older. Average-risk patient (less than 15% lifetime risk of breast
cancer).
Transmasculine patients who have not undergone top surgery (and have breast tissue) have breast cancer risk
comparable with cisgender women irrespective of hormone treatment [10]. For a discussion of breast cancer
screening in average-risk patients, please see the ACR Appropriateness Criteria® topic on “Breast Cancer
Screening” [25].
Digital Breast Tomosynthesis Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting to screen for breast
cancer beginning at age 40 and continuing while life expectancy exceeds 5 to 7 years because transmasculine
patients without top surgery have breast cancer risk similar with cisgender women. Please see the ACR
Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
In addition to planar images, DBT allows for creation and viewing of thin-section reconstructed images that
decrease the lesion-masking effect of overlapping normal tissue, thereby decreasing false-positive recalls as well as
improving CDR in breast cancer screening.
Mammography Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting to screen for breast
cancer beginning at age 40 and continuing while life expectancy exceeds 5 to 7 years because transmasculine
patients without top surgery have breast cancer risk similar with cisgender women. Please see the ACR
Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
MRI Breast Without and With IV Contrast
There is no relevant literature to support the use of MRI breast without and with IV contrast for breast cancer
screening in this clinical setting.
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MRI Breast Without IV Contrast
There is no relevant literature to support the use of MRI without IV contrast for breast cancer screening in this
clinical setting.
US Breast
There is insufficient evidence to support the use of US for breast cancer screening of average-risk patients with
nondense breast tissue [25,29].
Dense breast tissue lowers the sensitivity of mammography and increases breast cancer risk when compared with
fatty breasts [25,30]. In patients with dense breasts and no additional risk factors, breast US may be useful as an
adjunct to mammography for incremental cancer detection [25,31]; however, the increased risk of a false-positive
examination should be considered in the decision [25,32-34].
Variant 7: Breast cancer screening. Transmasculine (female-to-male) patient with reduction mammoplasty
or no chest surgery, 30 years of age or older. Intermediate risk (patient with personal history of breast cancer,
lobular neoplasia, atypical ductal hyperplasia, or 15% to 20% lifetime risk of breast cancer).
Transmasculine patients who have not undergone top surgery (and have breast tissue) have breast cancer risk
comparable with cisgender women irrespective of hormone treatment [10]. Transmasculine individuals with an
intermediate risk of breast cancer may benefit from beginning screening mammography earlier than 40 years of age
and may also benefit from supplemental screening. For a discussion of breast cancer screening in intermediate-risk
patients, please see the ACR Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
Digital Breast Tomosynthesis Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting as it is for riskcomparable cisgender women with high-risk lesions, such as lobular neoplasia or atypical ductal hyperplasia,
beginning at diagnosis but not before 30 years of age [25,35]. Transmasculine patients with a personal history of
breast cancer are recommended to have mammography every 12 months because their breast cancer risk is similar
to cisgender women [25,35].
The sensitivity of mammography decreases with increasing density. DBT can address some of the limitations
encountered with standard digital mammography. In addition to planar images, DBT allows for creation and
viewing of thin-section reconstructed images that decrease the lesion-masking effect of overlapping normal tissue,
thereby decreasing false-positive recalls as well as improving CDR in breast cancer screening. Please see the ACR
Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
Mammography Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting as it is for riskcomparable cisgender women with high-risk lesions, such as lobular neoplasia or atypical ductal hyperplasia,
beginning at diagnosis but not before 30 years of age [25,35]. Transmasculine patients with a personal history of
breast cancer are recommended to have mammography every 12 months because their breast cancer risk is similar
to cisgender women [25,35].
The sensitivity of mammography decreases with increasing density. For a discussion of breast cancer screening in
intermediate-risk patients, please see the ACR Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
MRI Breast Without and With IV Contrast
Studies of cisgender females with intermediate risk for breast cancer support the use of screening breast MRI with
IV contrast in certain subsets of the population, including patients with a history of lobular neoplasia [25,36,37] or
a personal history of breast cancer [25,38,39]. For a discussion of breast cancer screening in intermediate-risk
patients, please see the ACR Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
MRI Breast Without IV Contrast
There is insufficient evidence to support the use of MRI breast without IV contrast for breast cancer screening in
this clinical setting.
US Breast
In patients with dense breasts and increased risk of breast cancer, supplementing screening mammography with
breast US increases cancer detection [25,40,41], although false-positives are also increased [25,40,41].
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Variant 8: Breast cancer screening. Transmasculine (female-to-male) patient with reduction mammoplasty
or no chest surgery, 25 to 30 years of age or older. High risk (patient with genetic predisposition to breast
cancer or untested patient with a first-degree relative with genetic predisposition to breast cancer, patient
with a history of chest irradiation between 10 and 30 years of age, patient with 20% or greater lifetime risk
of breast cancer).
Transmasculine patients who have not undergone top surgery (and have breast tissue) have breast cancer risk
comparable with cisgender women irrespective of hormone treatment [10]. Transmasculine individuals at high risk
for breast cancer include individuals with BRCA mutations and other known genetic predispositions, history of
mantle radiation therapy between 10 and 30 years of age, a strong family history, or a combination of risk factors
that place them at ≥20% lifetime risk of breast cancer using established risk model calculators for cisgender females
[25,42]. In addition to beginning screening earlier than average-risk cisgender women, patients in this high-risk
group benefit from supplemental screening.
For a discussion of breast cancer screening in high-risk patients, please see the ACR Appropriateness Criteria® topic
on “Breast Cancer Screening” [25].
Digital Breast Tomosynthesis Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting as it is for riskcomparable cisgender women beginning 8 years after radiation therapy but not before age 25 for patients who
received mantle radiation between 10 and 30 years of age [25,42]. In transmasculine patients with familial breast
cancer risk, an annual screening mammogram is recommended starting 10 years earlier than the affected relative’s
age at diagnosis but not before 30 years of age, as their breast cancer risk is similar to cisgender women [25,35].
The sensitivity of mammography decreases with increasing density. DBT can address some of the limitations
encountered with standard digital mammography. In addition to planar images, DBT allows for creation and
viewing of thin-section reconstructed images that decrease the lesion-masking effect of overlapping normal tissue,
thereby decreasing false-positive recalls as well as improving CDR in breast cancer screening. Please see the ACR
Appropriateness Criteria® topic on “Breast Cancer Screening” [25].
Mammography Screening
Annual screening with digital mammography or DBT is recommended in this clinical setting as it is for riskcomparable cisgender women beginning 8 years after radiation therapy but not before age 25 for patients who
received mantle radiation between 10 and 30 years of age [25,42]. In transmasculine patients with familial breast
cancer risk, an annual screening mammogram is recommended starting 10 years earlier than the affected relative’s
age at diagnosis but not before 30 years of age, as their breast cancer risk is similar to cisgender women [25,35].
MRI Breast Without and With IV Contrast
Evidence from studies of high-risk cisgender women supports the use of MRI breast with IV contrast for breast
cancer screening in this clinical setting because transmasculine patients have breast cancer risk similar to cisgender
women. Breast MRI in a high-risk population has a higher sensitivity than mammography, and the combination of
mammography and MRI in this population has the highest sensitivity (92.7% compared with 52% for US and
mammography combined) [25,43-50]. For this reason, MRI is recommended as an adjunct to screening DBT or
mammography.
For a discussion of breast cancer screening in high-risk patients, please see the ACR Appropriateness Criteria® topic
on “Breast Cancer Screening” [25].
MRI Breast Without IV Contrast
There is insufficient evidence to support the use of MRI breast without IV contrast for breast cancer screening in
this clinical setting.
US Breast
Screening breast US may be helpful in this clinical setting because transmasculine patients have breast cancer risk
similar to cisgender women. Mammography alone does not perform as well as mammography plus supplemental
screening in high-risk patients, especially those with a genetic predisposition [25,40,41].
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Summary of Recommendations
• Variant 1: DBT or mammography may be appropriate for breast cancer screening in an average-risk
transfeminine (male-to-female) patient who is 40 years of age or older with past or current hormone use for ≥5
years.
•

Variant 2: DBT or mammography is usually appropriate for breast cancer screening in higher-than-averagerisk transfeminine (male-to-female) patients who are 25 to 30 years of age or older with past or current hormone
use for ≥5 years. Patients in this risk category have a personal history of breast cancer or chest irradiation at 10
to 30 years of age, a genetic predisposition to breast cancer, a family history of breast or ovarian cancer, or is
an untested patient with a first-degree relative with a genetic predisposition to breast cancer. These procedures
are equivalent alternatives (ie, only one procedure will be ordered to provide the clinical information to
effectively manage the patient’s care).

•

Variant 3: Imaging is usually not appropriate for breast cancer screening in an average-risk transfeminine
(male-to-female) patient of any age with no hormone use or <5 years of hormone use.

•

Variant 4: DBT or mammography may be appropriate for breast cancer screening in a higher-than-averagerisk transfeminine (male-to-female) patient who is 25 to 30 years of age or older with no hormone use or <5
years of hormone use. Patients in this risk category have a personal history of breast cancer or chest irradiation
at 10 to 30 years of age, a genetic predisposition to breast cancer, a family history of breast or ovarian cancer,
or is an untested patient with a first-degree relative with a genetic predisposition to breast cancer.

•

Variant 5: Imaging is usually not appropriate for breast cancer screening in a transmasculine (female-to-male)
patient of any age and any risk who has had bilateral mastectomies (“top surgery”).

•

Variant 6: DBT or mammography is usually appropriate for breast cancer screening in an average-risk
transmasculine (female-to-male) patient who is 40 years of age or older with reduction mammoplasty or no
chest surgery. Patients in this risk category have <15% lifetime risk of breast cancer. These procedures are
equivalent alternatives (ie, only one procedure will be ordered to provide the clinical information to effectively
manage the patient’s care).

•

Variant 7: DBT or mammography is usually appropriate for breast cancer screening in an intermediate-risk
transmasculine (female-to-male) patient who is 30 years of age or older with reduction mammoplasty or no
chest surgery. Patients in this risk category have a personal history of breast cancer, lobular neoplasia, atypical
ductal hyperplasia, or a 15% to 20% lifetime risk of breast cancer. These procedures are equivalent alternatives
(ie, only one procedure will be ordered to provide the clinical information to effectively manage the patient’s
care).

•

Variant 8: DBT or mammography is usually appropriate for breast cancer screening in a high-risk
transmasculine (female-to-male) patient who is 25 to 30 years of age or older with reduction mammoplasty or
no chest surgery. Patients in this risk category may have a genetic predisposition to breast cancer, a history of
chest irradiation between 10 and 30 years of age, a ≥20% lifetime risk of breast cancer, or are untested patients
with a first-degree relative with a genetic predisposition to breast cancer. These procedures are equivalent
alternatives (ie, only one procedure will be ordered to provide the clinical information to effectively manage
the patient’s care). MRI with and without IV contrast is recommended as an adjunct to DBT or mammography
for screening.

Supporting Documents
The evidence table, literature search, and appendix for this topic are available at https://acsearch.acr.org/list. The
appendix includes the strength of evidence assessment and the final rating round tabulations for each
recommendation.
For additional information on the Appropriateness Criteria methodology and other supporting documents go to
www.acr.org/ac.
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Appropriateness Category Names and Definitions
Appropriateness Category Name
Usually Appropriate

May Be Appropriate

May Be Appropriate
(Disagreement)

Usually Not Appropriate

Appropriateness
Rating

Appropriateness Category Definition

7, 8, or 9

The imaging procedure or treatment is indicated in the
specified clinical scenarios at a favorable risk-benefit
ratio for patients.

4, 5, or 6

The imaging procedure or treatment may be indicated
in the specified clinical scenarios as an alternative to
imaging procedures or treatments with a more
favorable risk-benefit ratio, or the risk-benefit ratio for
patients is equivocal.

5

The individual ratings are too dispersed from the panel
median. The different label provides transparency
regarding the panel’s recommendation. “May be
appropriate” is the rating category and a rating of 5 is
assigned.

1, 2, or 3

The imaging procedure or treatment is unlikely to be
indicated in the specified clinical scenarios, or the
risk-benefit ratio for patients is likely to be
unfavorable.

Relative Radiation Level Information
Potential adverse health effects associated with radiation exposure are an important factor to consider when
selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures associated with
different diagnostic procedures, a relative radiation level (RRL) indication has been included for each imaging
examination. The RRLs are based on effective dose, which is a radiation dose quantity that is used to estimate
population total radiation risk associated with an imaging procedure. Patients in the pediatric age group are at
inherently higher risk from exposure, because of both organ sensitivity and longer life expectancy (relevant to the
long latency that appears to accompany radiation exposure). For these reasons, the RRL dose estimate ranges for
pediatric examinations are lower as compared with those specified for adults (see Table below). Additional
information regarding radiation dose assessment for imaging examinations can be found in the ACR
Appropriateness Criteria® Radiation Dose Assessment Introduction document [51].
Relative Radiation Level Designations
Adult Effective Dose Estimate
Range

Pediatric Effective Dose Estimate
Range

0 mSv

0 mSv

☢☢

<0.1 mSv

<0.03 mSv

0.1-1 mSv

0.03-0.3 mSv

☢☢☢☢

1-10 mSv

0.3-3 mSv

10-30 mSv

3-10 mSv

30-100 mSv

10-30 mSv

Relative Radiation Level*
O

☢

☢☢☢

☢☢☢☢☢

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in these procedures vary
as a function of a number of factors (eg, region of the body exposed to ionizing radiation, the imaging guidance that is used).
The RRLs for these examinations are designated as “Varies.”

References
1. Brown GR, Jones KT. Incidence of breast cancer in a cohort of 5,135 transgender veterans. Breast Cancer Res
Treat 2015;149:191-8.
ACR Appropriateness Criteria®

14

Transgender Breast Cancer Screening

2. de Blok CJM, Wiepjes CM, Nota NM, et al. Breast cancer risk in transgender people receiving hormone
treatment: nationwide cohort study in the Netherlands. BMJ 2019;365:l1652.
3. Gooren LJ, van Trotsenburg MA, Giltay EJ, van Diest PJ. Breast cancer development in transsexual subjects
receiving cross-sex hormone treatment. J Sex Med 2013;10:3129-34.
4. Maglione KD, Margolies L, Jaffer S, et al. Breast cancer in male-to-female transsexuals: use of breast imaging
for detection. AJR Am J Roentgenol 2014;203:W735-40.
5. Stone JP, Hartley RL, Temple-Oberle C. Breast cancer in transgender patients: A systematic review. Part 2:
Female to Male. Eur J Surg Oncol 2018;44:1463-68.
6. Joint R, Chen ZE, Cameron S. Breast and reproductive cancers in the transgender population: a systematic
review. BJOG 2018;125:1505-12.
7. Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine Treatment of Gender-Dysphoric/GenderIncongruent Persons: An Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab
2017;102:3869-903.
8. Phillips J, Fein-Zachary VJ, Mehta TS, Littlehale N, Venkataraman S, Slanetz PJ. Breast imaging in the
transgender patient. AJR Am J Roentgenol 2014;202:1149-56.
9. Kanhai RC, Hage JJ, Mulder JW. Long-term outcome of augmentation mammaplasty in male-to-female
transsexuals: a questionnaire survey of 107 patients. Br J Plast Surg 2000;53:209-11.
10. Sonnenblick EB, Shah AD, Goldstein Z, Reisman T. Breast Imaging of Transgender Individuals: A Review.
Curr Radiol Rep 2018;6:1.
11. Weyers S, Villeirs G, Vanherreweghe E, et al. Mammography and breast sonography in transsexual women.
Eur J Radiol 2010;74:508-13.
12. Hartley RL, Stone JP, Temple-Oberle C. Breast cancer in transgender patients: A systematic review. Part 1:
Male to female. Eur J Surg Oncol 2018;44:1455-62.
13. Nota NM, Dekker M, Klaver M, et al. Prolactin levels during short- and long-term cross-sex hormone treatment:
an observational study in transgender persons. Andrologia 2017;49.
14. Moy L, Heller SL, Bailey L, et al. ACR Appropriateness Criteria® Palpable Breast Masses. J Am Coll Radiol
2017;14:S203-S24.
15. Holbrook AI, Moy L, Akin EA, et al. ACR Appropriateness Criteria® Breast Pain. J Am Coll Radiol
2018;15:S276-S82.
16. Lee SJ, Trikha S, Moy L, et al. ACR Appropriateness Criteria® Evaluation of Nipple Discharge. J Am Coll
Radiol 2017;14:S138-S53.
17. Lourenco AP, Moy L, Baron P, et al. ACR Appropriateness Criteria® Breast Implant Evaluation. J Am Coll
Radiol 2018;15:S13-S25.
18. Asscheman H, Giltay EJ, Megens JA, de Ronde WP, van Trotsenburg MA, Gooren LJ. A long-term follow-up
study of mortality in transsexuals receiving treatment with cross-sex hormones. Eur J Endocrinol 2011;164:63542.
19. Hulley S, Grady D, Bush T, et al. Randomized trial of estrogen plus progestin for secondary prevention of
coronary heart disease in postmenopausal women. Heart and Estrogen/progestin Replacement Study (HERS)
Research Group. JAMA 1998;280:605-13.
20. Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus progestin in healthy
postmenopausal women: principal results From the Women's Health Initiative randomized controlled trial.
JAMA 2002;288:321-33.
21. Teoh ZH, Archampong D, Gate T. Breast cancer in male-to-female (MtF) transgender patients: is hormone
receptor negativity a feature? BMJ Case Rep 2015;2015.
22. Gao Y, Goldberg JE, Young TK, Babb JS, Moy L, Heller SL. Breast Cancer Screening in High-Risk Men: A
12-year Longitudinal Observational Study of Male Breast Imaging Utilization and Outcomes. Radiology
2019;293:282-91.
23. Marino MA, Gucalp A, Leithner D, et al. Mammographic screening in male patients at high risk for breast
cancer: is it worth it? Breast Cancer Res Treat 2019;177:705-11.
24. Colebunders B, T'Sjoen G, Weyers S, Monstrey S. Hormonal and surgical treatment in trans-women with
BRCA1 mutations: a controversial topic. J Sex Med 2014;11:2496-9.
25. Mainiero MB, Moy L, Baron P, et al. ACR Appropriateness Criteria® Breast Cancer Screening. J Am Coll
Radiol 2017;14:S383-S90.
26. Gethins M. Breast cancer in men. J Natl Cancer Inst 2012;104:436-8.
ACR Appropriateness Criteria®

15

Transgender Breast Cancer Screening

27. Rebbeck TR, Friebel T, Lynch HT, et al. Bilateral prophylactic mastectomy reduces breast cancer risk in
BRCA1 and BRCA2 mutation carriers: the PROSE Study Group. J Clin Oncol 2004;22:1055-62.
28. American College of Radiology. ACR Appropriateness Criteria®: Imaging after Mastectomy and Breast
Reconstruction. Available at: https://acsearch.acr.org/docs/3155410/Narrative/. Accessed March 26, 2021.
29. Gartlehner G, Thaler KJ, Chapman A, et al. Adjunct ultrasonography for breast cancer screening in women at
average risk: a systematic review. Int J Evid Based Healthc 2013;11:87-93.
30. Winkler NS, Raza S, Mackesy M, Birdwell RL. Breast density: clinical implications and assessment methods.
Radiographics 2015;35:316-24.
31. Lee CH, Dershaw DD, Kopans D, et al. Breast cancer screening with imaging: recommendations from the
Society of Breast Imaging and the ACR on the use of mammography, breast MRI, breast ultrasound, and other
technologies for the detection of clinically occult breast cancer. J Am Coll Radiol 2010;7:18-27.
32. Brem RF, Tabar L, Duffy SW, et al. Assessing improvement in detection of breast cancer with threedimensional automated breast US in women with dense breast tissue: the SomoInsight Study. Radiology
2015;274:663-73.
33. Chae EY, Kim HH, Cha JH, Shin HJ, Kim H. Evaluation of screening whole-breast sonography as a
supplemental tool in conjunction with mammography in women with dense breasts. J Ultrasound Med
2013;32:1573-8.
34. Giuliano V, Giuliano C. Improved breast cancer detection in asymptomatic women using 3D-automated breast
ultrasound in mammographically dense breasts. Clin Imaging 2013;37:480-6.
35. Monticciolo DL, Newell MS, Hendrick RE, et al. Breast Cancer Screening for Average-Risk Women:
Recommendations From the ACR Commission on Breast Imaging. J Am Coll Radiol 2017;14:1137-43.
36. Friedlander LC, Roth SO, Gavenonis SC. Results of MR imaging screening for breast cancer in high-risk
patients with lobular carcinoma in situ. Radiology 2011;261:421-7.
37. Sung JS, Malak SF, Bajaj P, Alis R, Dershaw DD, Morris EA. Screening breast MR imaging in women with a
history of lobular carcinoma in situ. Radiology 2011;261:414-20.
38. Brennan S, Liberman L, Dershaw DD, Morris E. Breast MRI screening of women with a personal history of
breast cancer. AJR Am J Roentgenol 2010;195:510-6.
39. Lehman CD, Lee JM, DeMartini WB, et al. Screening MRI in Women With a Personal History of Breast
Cancer. J Natl Cancer Inst 2016;108.
40. 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;299:2151-63.
41. Berg WA, Zhang Z, Lehrer D, et al. Detection of breast cancer with addition of annual screening ultrasound or
a single screening MRI to mammography in women with elevated breast cancer risk. JAMA 2012;307:1394404.
42. 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.
43. Hagen AI, Kvistad KA, Maehle L, et al. Sensitivity of MRI versus conventional screening in the diagnosis of
BRCA-associated breast cancer in a national prospective series. Breast 2007;16:367-74.
44. Kriege M, Brekelmans CT, 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;106:231826.
45. Kuhl C, Weigel S, Schrading S, et al. Prospective multicenter cohort study to refine management
recommendations for women at elevated familial risk of breast cancer: the EVA trial. J Clin Oncol
2010;28:1450-7.
46. 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;23:8469-76.
47. 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;365:1769-78.
48. Saadatmand S, Vos JR, Hooning MJ, et al. Relevance and efficacy of breast cancer screening in BRCA1 and
BRCA2 mutation carriers above 60 years: a national cohort study. Int J Cancer 2014;135:2940-9.
49. Sardanelli F, Podo F, D'Agnolo G, et al. Multicenter comparative multimodality surveillance of women at
genetic-familial high risk for breast cancer (HIBCRIT study): interim results. Radiology 2007;242:698-715.
50. Weinstein SP, Localio AR, Conant EF, Rosen M, Thomas KM, Schnall MD. Multimodality screening of highrisk women: a prospective cohort study. J Clin Oncol 2009;27:6124-8.
ACR Appropriateness Criteria®

16

Transgender Breast Cancer Screening

51. American College of Radiology. ACR Appropriateness Criteria® Radiation Dose Assessment Introduction.
Available
at:
https://www.acr.org/-/media/ACR/Files/AppropriatenessCriteria/RadiationDoseAssessmentIntro.pdf. Accessed March 26, 2021.
The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for
diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians in
making decisions regarding radiologic imaging and treatment. Generally, the complexity and severity of a patient’s clinical condition should dictate the
selection of appropriate imaging procedures or treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this document.
The availability of equipment or personnel may influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as
investigational by the FDA have not been considered in developing these criteria; however, study of new equipment and applications should be encouraged.
The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician and
radiologist in light of all the circumstances presented in an individual examination.
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