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Mammary Myofibroblastoma in a Transgender
Patient on Feminizing Hormones:
Literature Review and Case Report
Jane O’Bryan,1,* Carolyn Wolf-Gould,2 and Yoshiro Matsuo3

Abstract
Purpose: Defining the risk of neoplasia associated with gender-affirming hormone therapy (GAHT) is a priority
for transgender medical research. The purposes of this article are to present a unique case of breast neoplasia in a
transgender individual and to review the existing evidence base on GAHT as a potential risk for breast pathology.
Methods: We present the case of a 76-year-old transgender patient who developed an estrogen receptor-
positive mammary myofibroblastoma (MFB) after 13 months of treatment on feminizing hormones. To our
knowledge, this is the first reported case of MFB occurring in a transgender individual. A literature review was
conducted to identify all reported cases of breast neoplasia among transgender individuals receiving feminizing
GAHT. Information was abstracted from each of the included cases to describe the existing body of literature and
to compare published cases to the case reported in this study.
Results: We identified a total of 19 malignant and 3 benign cases of breast neoplasia among transgender
women. Ours is the first reported case of MFB in a transgender individual receiving feminizing hormones and
the first reported case of breast neoplasia associated with GAHT administered via the estradiol patch.
Conclusion: This case reinforces the need for additional reporting of breast neoplasia presenting in transgender
individuals treated with feminizing hormones. The relationship between estrogen exposure and breast neoplasia
in the transgender population remains poorly defined, and additional research is needed to define risks and in-
form clinical practice.

Keywords: breast neoplasms; hormones; myofibroblastoma; transgender adult

Introduction
The relationship between long-term estrogen exposure
and the risk of breast neoplasia in transgender people re-
ceiving feminizing hormones remains poorly understood.
Cisgender women on hormone replacement therapy
have increased risks for incident and fatal breast can-
cers,1,2 and clinicians have questioned whether this as-
sociation can be extrapolated to transgender individuals
on feminizing hormone regimens. In particular, clini-
cians have concerns about the potential of exogenous es-
trogens to induce estrogen receptor (ER)-positive breast
pathologies. Current evidence is insufficient to clearly
define this risk and inform clinical practice.

Lifetime breast cancer risk among cisgender males in
the United States is *1 in 1000.3 Cancers of the breast
account for fewer than 1% of all cancers affecting this
population, and make up fewer than 1% of all breast
cancer cases occurring in the United States.4 Lifetime
breast cancer risk among transgender persons receiving
feminizing gender-affirming hormone therapy (GAHT)
has not been well defined.

There are only 22 reported cases of transgender pa-
tients on feminizing hormones who developed breast
neoplasia (Tables 1 and 2). We present a case of a trans-
gender patient diagnosed with an ER-positive mam-
mary myofibroblastoma (MFB) following 13 months
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of estrogen therapy. To our knowledge, this is the first
case of MFB reported in this population.

MFB is a rare, benign tumor, presenting in both male
and female assigned patients (age range: 25–87).5–7

MFB is classified as a mesenchymal tumor, morpholog-
ically similar to tumors occurring in soft tissues as well
as the breast, and defined as a ‘‘spindle cell tumor of the
mammary stroma, composed of myofibroblasts.’’8 Typ-
ically it presents as a slow growing, solitary mass of less
than 4 cm (range 1.0–3.7),8,9 although larger tumors
have been documented.8,10 The term myofibroblas-
toma was first used by Wargotz et al., who described
a benign tumor occurring most commonly in elderly
men, and histologically composed of spindled or oval
cells arranged in fascicles separated by bands of colla-
gen and adipocytes.9 There are multiple variants of
MFB, including cellular, epithelioid, myxoid, fibrous,
lipomatous, deciduoid-like, and infiltrative.11,12 MFB
is typically treated with surgical excision and relapse
is unlikely with free resection margins.13 Steroid hor-
mones and their receptors may be linked to the patho-
genesis of MFB, with variable expression of tumor
markers on pathologic specimens.9,14–16 The rapid de-
velopment of a rare MFB in an elderly transgender pa-
tient receiving estrogen therapy raises questions about
the risks of ER-positive neoplasia in this population.

Case Report
A 76-year-old birth-assigned male presented to a gender
clinic requesting feminizing hormones. He identified as
a cross-dresser and requested masculine pronouns. The
patient stated that he had wanted feminizing hormones
for over 40 years, but had not felt free to pursue treatment
until retirement. He had recently undergone facial femini-
zation surgery. He had also requested breast augmenta-
tion, but was advised by his surgeon to try hormones first.

The patient came with a gender assessment from a
qualified gender therapist, who attested that the patient
met Diagnostic and Statistical Manual of Mental Disor-
ders, fifth edition (DSM-5) criteria for Gender Dysphoria
and recommended feminizing hormones. The patient’s
medical history was significant for hypertension, hyper-
cholesterolemia, benign prostatic hypertrophy, depression,
hearing loss, and lumbar disc disease. His medications in-
cluded aspirin (81 mg/day), gabapentin (100 mg TID),
atorvastatin (10 mg/day), fenofibrate (160 mg/day), ateno-
lol (25 mg/day), amlodipine (10 mg/day), tamsulosin
(0.4 mg/day), simvastatin (20 mg/day), lisinopril (40 mg/
day), and fluoxetine (30 mg/day). He had no known
drug allergies. He was a former smoker (quit 40 years pre-
viously), acknowledged rare alcohol use and denied drug
use. His family history was significant for a father who
died from an unknown alcohol use disorder complication
at age 85 and a mother who died of a brain aneurysm at
age 71. The patient had no family history of breast cancer.
He had no prior use of feminizing hormones.

Physical examination was unremarkable with the ex-
ception of extensive scars from recent facial surgery. He
presented as male and there were no breast masses or
gynecomastia. His initial laboratory workup revealed
a serum testosterone of 291 ng/dL and normal com-
plete blood count, chemistry panel, and cholesterol
profile.

The patient was started on spironolactone (100 mg/
day) and an estradiol patch (100 mcg/day). The patient
followed up after 4 months. In the interim, he had a
hair transplant and developed hyperkalemia postopera-
tively, resulting in discontinuation of spironolactone. He
was pleased with breast growth at this visit and his estra-
diol patch dose was increased to 200 mcg/day. He next
followed up after 13 months on GAHT. A complete
physical examination was performed, which revealed

Table 2. Case Studies of Benign Breast Neoplasia in Transgender Patients Receiving
Feminizing Gender-Affirming Hormone Therapy

First author
(year) Tumor type

Age at
diagnosis

Risk factors
for breast cancer

Hormone,
receptor status

Feminizing GAHT, type,
dose, and duration

Kanhai et al.
(1999)31

Fibroadenoma 41 No documented risk
factors

Not reported Oral cyproterone acetate (50 mg/day;
19 years)

Ethinyl estradiol (0.1 mg/day; 19 years)

Lemmo et al.
(2002)32

Fibroadenoma 35 (�) History of cancer
(patient)

Not reported Oral cyproterone acetate (unknown dose;
13 years)

Ethinyl estradiol (unknown dose; 20 years)

Walsh et al.
(2014)33

Angiolipoma 61 No documented risk
factors

Not reported Unknown type, unknown means of
administration (unknown dose; 18 months)

O’Bryan et al.
(2018)

Myofibroblastoma 76 (�) Family history (+) Estrogen Estradiol patch (100 mcg/day; 13 months)
(+) Risk factor for cancer

[former smoker]
(+) Progesterone

O’Bryan, et al.; Transgender Health 2018, 3.1
http://online.liebertpub.com/doi/10.1089/trgh.2017.0026
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significant breast development but no masses. The pa-
tient was referred for a mammogram at this visit,
which detected a 6-mm hypoechoic mass at the 7:00 po-
sition in the right breast.

The patient was referred to a breast surgeon and had an
ultrasound-guided core biopsy of this solid nodule. Path-
ology revealed a partly grayish white fibrous and partly
fatty breast tissue aggregating to about 0.3 · 1.5 · 1.8 cm,
suggestive of myofibroblastoma. The specimen was sent
to an oncological laboratory for further study. This second
report described the lesion as consisting of spindle to oval
neoplastic cells forming short fascicles with a collagenous
stroma.

Cytologic atypia was minimal. The morphological
features and positive reactivity for CD34, desmin,
and smooth muscle myosin (SMM) supported the
diagnosis. Immunohistochemical slides were SMM
focal-positive, PanCK-negative, p63-negative, and
E-cadherin-negative. The physician requested breast
prognostic marker analysis, which indicated 97.71%
ER expression and 93.20% progesterone receptor
(PR) expression with intermediate to strong nuclear
staining. Androgen receptor results showed positive,
moderate to strong nuclear staining in >95% of tumor
cells. Postoperatively, the patient saw an oncologist
who noted that this was a benign tumor and felt patient
could safely resume treatment with estradiol.

Methods
Previously published case reports of breast neoplasia
associated with GAHT have included a review compo-
nent to contextualize a case within the larger body of
literature on this subject, or to investigate a variable
of interest.17–19 Our search built upon and expanded
beyond these reviews to include recently published
case reports and cases of benign breast neoplasia, iden-
tifying and adding seven new cases of breast neoplasia
to those previously reviewed.

We conducted an initial literature search of the
PubMed electronic database using the following com-
binations of general text keywords and Medical Subject
Headings (MeSH) terms: (‘‘breast neoplasms’’[MeSH
Terms] OR (‘‘breast’’[All Fields] AND ‘‘neoplasms’’[All
Fields]) OR ‘‘breast neoplasms’’[All Fields]) AND
(‘‘transgender persons’’[MeSH Terms] OR (‘‘transgen-
der’’[All Fields] AND ‘‘persons’’[All Fields]) OR ‘‘trans-
gender persons’’[All Fields] OR ‘‘transgender’’[All
Fields]). Articles were identified through multiple for-
mal search methods, including hand searching of key
journals identified during the initial search, biblio-

graphic review, and citation tracking. The search was
completed in multiple iterations in May and June 2017.

Only articles published in peer-reviewed journals in
the English language were included. Reviews, case re-
ports, and journal articles were included; no articles
were formally excluded on the basis of study design.
Eligibility criteria for studies included any report of
breast neoplasia occurrence in the defined population
of interest: transgender individuals receiving feminiz-
ing GAHT. Information was subsequently abstracted
from each eligible case report and included the follow-
ing fields: primary tumor site, age at diagnosis, risk fac-
tors for breast cancer (in particular, family history, and
BRCA status), hormone receptor status (including estro-
gen, progesterone, and HER2 receptors), and GAHT use
(including means of administration, dose, and duration).

Results
We identified a total of 22 cases of breast neoplasia
among transgender individuals receiving feminizing
hormone therapy for gender transition. Of these, 18
were cases of breast cancer (Table 1), and 4 were cases
of benign breast tumors (Table 2). The most common
cancerous tumor type identified was invasive ductal carci-
noma (n = 10),17–26 followed by ductal carcinoma in situ
(n = 3),17,20,27 and invasive adenocarcinoma (n = 2).24,28

One case of each of the following types was also identified:
secretory breast carcinoma,29 one case of poorly differ-
entiated carcinoma in lymph nodes (with probable but
unconfirmed breast origin),18 and one case of meta-
static breast cancer of unknown tumor type.26 The
three cases of benign breast tumors included a case of
lobular hyperplasia with focal pseudoangiomatous stro-
mal hyperplasia,30 two cases of fibroadenoma,31,32 and
one case of angiolipoma.33

The average age at diagnosis for all included cases of
breast neoplasia was 48 years (–11.7, range: 30–71).
Risk factors for breast cancer were not consistently
reported across studies, however, nearly half of the
sample had some family history of cancer (n = 9), and
of these individuals, five had a family history of breast
cancer. Due to the fact that some of the included indi-
viduals used hormone therapy intermittently or for
poorly defined periods of time, average duration of
use was not calculated. Duration of hormone therapy
ranged from *1 year to over 30 years. With regard
to hormone receptor status, the greatest number of indi-
viduals for whom information was available were ER-
positive (n = 9; n = 6 ER-negative; n = 7 not reported),
PR-negative (n = 8; n = 6 PR-positive; n = 8 not reported),
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and HER2-negative (n = 7; n = 2 HER2-positive; n = 10
not reported). The majority of individuals were not tested
for the BRCA genetic mutation (n = 18). Of those tested,
one individual was BRCA2-positive, and three individu-
als were BRCA-negative.

Discussion
Myofibroblastoma in the context of GAHT
We present the first case of a rare MFB in a transgender
patient receiving feminizing estrogen therapy. This
case is unique, not only because of the tumor type
and ER positivity but also because of the tumor’s devel-
opment in the setting of GAHT. Age at tumor diagno-
sis (76 years) is consistent with the peak frequency
distribution of male breast cancer documented in the
literature (71 years).34,35 This is significantly higher
than the average age at tumor diagnosis for the 22
previously reported cases of breast neoplasia in this
population (48 years –11.7). To our knowledge, this
is also the first reported case of breast neoplasia asso-
ciated with GAHT exclusively administered via the
estradiol patch.

The three previously reported cases of benign breast
neoplasia in transgender patients represent tumors that
are rare if not exceptional in birth-assigned males.31–33

Myofibroblastoma, in contrast, occurs most commonly
in elderly men,9 but this particular case is distinguished
by its rapid onset following hormone therapy. Of the
three previously reported cases of benign breast neoplasia
in transgender patients, fibroadenomas were diagnosed
in two patients, ages 41 and 35 at diagnosis, after about
two decades of GAHT.31,32 Our case more closely resem-
bles the third previously documented case of benign
breast neoplasia, angiolipoma, which occurred in a
61-year-old FtM transgender patient following only
18 months of GAHT.33 Our case presentation was con-
sistent with past reports of myofibroblastoma occur-
ring in cisgender males.5,9

Research has implicated several risk factors in breast
neoplasia pathophysiology among cisgender males, in-
cluding the BRCA gene mutation, family history, an-
drogen deficiency, and estrogen exposure.36 The
patient had no family history of cancer and no risk fac-
tors for cancer other than former smoking (40 years
prediagnosis) and estrogen exposure.

Short-term effects of hormone therapy on breast
neoplasia in transgender patients
The evidence base concerning adverse effects of short-
and long-term hormone therapy in terms of breast neo-

plasia is limited. Wierckx et al. presented results from a
multicenter year-long prospective study (N = 106), dur-
ing which 53 transwomen received either 50 mg cyprot-
erone acetate and 4 mg estradiol valerate daily (<45 years
of age) or 50 mg cyproterone acetate and 100 lg/24 h
transdermal 17-b estradiol (>45 years of age).37 No
deaths or adverse events were observed. The authors con-
cluded that the treatment modalities evaluated were both
effective and low risk at short-time follow-up. Kanhai
et al. studied short- and long-term histologic effects of
surgical and chemical castration and estrogen therapy
(50 mg cyproterone acetate twice daily and 50 lg ethinyl
estradiol daily) by comparing measures from breast biop-
sies of 14 transgender individuals to those of 2 chemically
castrated men treated hormonally for prostate cancer.38

The researchers concluded that risk of breast malignancy
among transgender women receiving GAHT is likely the
same or lower than the risk among cisgender women
treated conservatively with estrogens. Long-term studies
have reached a number of different conclusions.

Long-term effects of hormone therapy on breast
neoplasia in transgender patients
A 2011 Dutch cohort study of mortality among trans-
sexuals receiving treatment with GAHT (N = 1331; me-
dian follow-up at 18.5 years; 100 lg ethinyl estradiol
daily or 2–4 mg estradiol valerate daily; and presurgical
antiandrogen therapy), conducted by Asscheman et al.,
revealed that the overall cancer mortality rate in the
MtF group was not significantly different from the
rate in the general population.39 The observed total
deaths due to malignant neoplasm (n = 28) did not in-
clude any cases of breast cancer, and increased overall
mortality in hormone-treated participants was primar-
ily attributed to nonhormone-related causes.

A 2013 Dutch cohort study by Gooren et al. assessed
breast cancer among transgender persons (N = 3102;
n = 2307 MtF) between 1975 and 2011 (53,370 person-
years of exposure).18 Two cases of breast cancer (one
definitive and one probable) were encountered. The
calculated breast cancer incidence rate, 4.1 cases per
100,000 person-years (95% CI: 0.8–13.0), was lower
than expected for cisgender females and as expected
for cisgender males, and led the authors to conclude
that GAHT does not seem to be associated with an in-
creased risk of malignant breast development.

Dhejne et al. ran a 30-year retrospective cohort study
from 1973 to 2003, assessing cancer mortality among
Swedish transgender individuals who were birth-year
matched with 10 nontransgender controls of each sex
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(N = 324; n = 191 transwomen).40 Mean follow-up was
11.4 years, and 8 deaths due to neoplasms were ob-
served (mortality rate: 2.2 deaths per 1000 person-
years [95% CI: 1.1–4.3]). The hazard ratio for cancer
deaths among transgender individuals relative to non-
transgender controls was 2.1 (95% CI: 1.0–4.6). Of the
deaths due to neoplasms, no breast cancers were ob-
served, and the role of feminizing hormone therapy
cannot be fully evaluated because the presented cancer
data were not disaggregated by gender identity.

Wierckx et al. sought to evaluate the long-term ef-
fects of GAHT in 100 transgender individuals following
gender affirming surgery in a cross-sectional study in
Belgium.41 Transmen had predominantly used intra-
muscular testosterone (n = 35; 250 mg/2 or 3 weeks),
testosterone undecanoate (n = 7; 1000 mg/12 weeks) or
transdermal testosterone gel (n = 7, 50 mg daily). Trans-
women had used transdermal 17-b estradiol (n = 22;
1.5 mg daily), estradiol patch (n = 3; 50 lg daily), or
oral estrogens (n = 22). The included individuals had
been receiving GAHT for an average of 10 years, and
the authors concluded that GAHT appears to be safe
in transmen. Among transwomen, however, 12% expe-
rienced a cardiovascular event during treatment. No
cases of hormone-related cancer were reported.

In 2013, Wierckx et al. conducted a second cross-
sectional study of transgender individuals (N = 352;
n = 214 transwomen), all of whom had received at least
3 months of GAHT with an average duration of 7.4
years.42 Trans women had used transdermal 17-b estra-
diol (n = 76; 1.5 mg daily), estradiol patch (n = 29; 50 lg
daily); or oral estrogens (n = 99). Although six cases of
cancer were observed during follow-up, none was breast
cancer, and the authors concluded that the prevalence of
self-reported cancer among transwomen in the study was
not significantly different from the prevalence in cisgen-
der male and female control groups.

In the United States, a large cohort study of transgen-
der veterans (N = 5135) by Brown et al. found an overall
incidence rate of 20 breast cancer cases per 100,000
patient-years of Veterans Health Administration (VHA)
treatment.43 This rate, while higher than the incidence
rate documented in European studies and greater than
expected for cisgender males, was comparable to the
expected rate in an age-standardized national sample of
cisgender females (standardized incidence ratio 1.6; 95%
CI: 0.24–7.22). In 2016, Brown et al. compared medical
and mental health status of the same of veterans to corre-
sponding data from over 15,000 nontransgender veterans
matched for gender, race, birth year, and geographical re-

gion.44 The prevalence odds ratio estimate for breast can-
cer was 0.34 (95% CI: 0.24–0.50), suggesting a lower odds
of breast cancer in the transgender veteran sample, how-
ever, matching for gender may not have been achieved.
The applicability of the results of these studies to the
evaluation of breast cancer risk among transgender in-
dividuals receiving feminizing GAHT is questionable,
given that the studies utilized Veterans Administration
Vital Status Files for demographic information and lack
reliable assigned sex and gender identity information.

Adverse effects of long-term hormone therapy in the
United States have been documented in studies of both
transgender and cisgender women. Two large-scale
studies of cisgender women in the United States and
the United Kingdom have investigated the effects of
specific types of hormone therapy on cancer risk. The
Women’s Health Initiative randomized controlled pri-
mary prevention trial evaluated the risks and benefits of
estrogen plus progestin treatment in healthy postmeno-
pausal women in the United States (N = 16,608) and
found that combined estrogen and progestin treatment
increases breast cancer risk.2 Indeed, the authors calcu-
lated a 26% excess of breast cancer at an average follow-
up of *5 years (crossing the monitoring boundary),
which equates to 8 more invasive breast cancers over
1 year among 10,000 women taking estrogen plus pro-
gestin. The group concluded that the overall health
risks exceeded benefits, and the trial was cut short of
its planned 8.5-year duration.

The Million Women Study in the United Kingdom in-
vestigated the effects of hormone therapy on both incident
and fatal breast cancer.1 About half of the total sample
(N = 1,084,110, age range: 50–64) had used hormone ther-
apy, and the study collaborators concluded that current
users of hormone therapy were more likely than never
users both to develop breast cancer and to die from breast
cancer. It was estimated that *20,000 extra breast cancers
may be attributed to the use of hormone therapy over the
last 10 years by women ages 50–64 years in the United
Kingdom.

These studies paint a complicated picture of the re-
lationship between GAHT and breast cancer. There is
even less evidence on benign mammary neoplasia and
the role of GAHT in its development.

Limitations of Current Evidence
The relationship between feminizing GAHT and breast
neoplasia is both complex and controversial, as demon-
strated by the aforementioned studies and cases included
in this review. Risk of breast cancer among transgender
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individuals receiving feminizing GAHT likely depends
on a number of variables, including predisposing factors
that have been implicated in cancer pathophysiology, as
well as dose, means of administration, and duration of
exposure. Existing studies are limited by a lack of docu-
mentation of risk factors, short times to follow-up that
may be insufficient to see cancer development, and inad-
equate sample sizes limiting statistical power and the
ability to detect rare events such as cancers.

The lack of evidence from large-scale, long-term, sta-
tistically rigorous studies investigating lifetime adverse
events associated with GAHT has important implica-
tions. The paucity of research in this area has contributed
to a lack of consensus surrounding screening guidelines
for transgender patients on feminizing regimens, and
we lack research evaluating the specific utility of mam-
mography screening, in particular, in this population.
Until such a time as adequate evidentiary support is
available, current recommendations for breast cancer
screening, including those put forth by the Center of
Excellence for Transgender Health45 should be followed
to promote early detection and treatment.

Conclusion
Defining the risk of neoplasia on GAHT is a priority for
transgender medical and healthcare research.46 The
limitations of the existing evidence base on long-term
administration of GAHT and the potential role of exo-
genous estrogen administration as a risk factor for
breast cancer in the transgender population, as evident
in the mere 22 cases of breast neoplasia included in this
review, is cause for concern. Cases of breast cancer in
this population are rare, but often diagnosed at ad-
vanced stages. This novel report of the development
of a rare MFB in the setting of GAHT suggests the
need for additional reporting of MFB and other tumors
presenting in transgender individuals treated with fem-
inizing hormones and underscores the need for addi-
tional high-quality research to clearly define risks and
inform clinical practice.
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PR¼ progesterone receptor

SMM¼ smooth muscle myosin
VHA¼ Veterans Health Administration
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