Breast Cancer (2016) 23:939-944
DOI 10.1007/s12282-015-0661-4

CrossMark

@

CASE REPORT
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Abstract The incidence of breast cancer in female-to-
male (FTM) transsexuals who received mastectomy and
sex reassignment surgery is very rare. In fact, there is only
one previous medical report of such a case. We experi-
enced a case of an FTM transsexual who developed breast
cancer 12 years after mastectomy and hysterectomy with
bilateral salpingo-oophorectomy. Because he had been
continuously receiving testosterone during the last 15 years
and because histopathological examination revealed posi-
tive estrogen receptor and androgen receptor expression,
we suggest that exogenous testosterone may have initiated
the development of breast cancer via two distinct pathways.
We describe the clinical course and condition of the patient
and recommend that medical personnel consider the pos-
sibility of hormone-related cancer in FTM transsexuals
receiving cross-sex hormones.
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Introduction

Mastectomy and sex reassignment surgery (SRS) allow
female-to-male (FTM) transsexuals to live as their desired
sex. Androgen administration is also necessary for mas-
culinization. If testosterone-treated FTM transsexuals have
had their mammary glands, uterus, and ovaries removed,
the future prospect of breast cancer seems unlikely, as
breast tissue and estrogen are presumably no longer pre-
sent. Herein, we present a very rare case of an FTM
transsexual who developed breast cancer 12 years after
mastectomy and hysterectomy with bilateral salpingo-
oophorectomy (BSO). In this case report, we describe his
clinical course and discuss this unique clinical condition.

Case report

A 4l-year-old FTM transsexual underwent mastectomy
and hysterectomy with BSO 12 years ago at our hospital
and continuously received testosterone for the last
15 years. He noticed a mass in his left breast and visited his
local hospital. As malignancy was suspected, fine-needle
aspiration cytology was performed, resulting in a diagnosis
of breast cancer. He was referred to our department for
treatment and further examination. He gave his informed
consent prior to inclusion in this study.

The patient’s family history was unremarkable. Mam-
mography of the left breast showed a dense mass with
distortion (Fig. la). Ultrasonography identified a hypoe-
choic nodular lesion, approximately 20 mm in size, which
was suspected to be malignant (Fig. 1b). Positron emission
tomography/computed tomography revealed a lesion with
increased uptake in his left breast, but no obvious metas-
tasis (Fig. lc).
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Fig. 1 Preoperative
examinations. a Mammography
showed a high-density mass
with distortion.

b Ultrasonography revealed a
hypoechoic nodular lesion of
approximately 20 mm.

¢ Positron emission
tomography/computed
tomography revealed a lesion in
the left breast. Metastasis was
not observed
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Subsequently, core needle biopsy was performed. expression, >50 %; human epidermal growth factor
Histopathological examination of the biopsy specimen  receptor 2 (HER-2) expression, negative; and Ki-67 index,
revealed invasive ductal carcinoma (IDC). Immunohisto- 11.4 %. As a result of SRS, the levels of serum follicle-
chemical staining showed the following: estrogen receptor  stimulating hormone and luteinizing hormone were ele-
(ER) expression, >50 %; progesterone receptor (PgR)  vated (the levels were 131.7 and 38.1 mIU/mL,
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respectively). The serum testosterone level was 139.2 ng/
dL, owing to androgen administration.

In accordance with the guidelines of the Japanese Breast
Cancer Society, the tumor was classified as cT2NOMO,
stage IIA. Breast partial resection and sentinel lymph node
biopsy were performed under general anesthesia, with
surgery beginning with the patient in the supine position. A
solid tumor, identified as a palpable mass, was found under
his left breast (Fig. 2a). Because the mass was located near
the skin, the tumor and surrounding skin were resected en
bloc (Fig. 2b). The residual mammary gland, which was
near the mass and spreading widely and thinly, was
resected as much as possible (Fig. 2c). For the sentinel
lymph node biopsy, a small axillary incision was made
(Fig. 2b). The operation was successfully completed
without any complications.

Histopathological examination of a breast specimen
revealed neuroendocrine carcinoma (NEC) (Fig. 3a, b),
with no detectable metastasis in the lymph nodes of the left
axilla (0/1). ER, PgR, and Ki-67 expression were positive
(>50, 1-10, and 20 %, respectively). Androgen receptor
(AR) expression was diffusely positive (Fig. 3c), whereas
HER-2 expression was negative. The final pathological
classification was pT1cNOMO, stage 1.

Fig. 2 Intraoperative findings.
Breast resection and sentinel
lymph node biopsy were
performed. a A solid tumor was
found under the patient’s left
breast. b The tumor was
removed along with the
surrounding skin, and a small
axillary incision was made for
sentinel lymph node biopsy.

¢ The mammary gland was
spread widely and thinly around
the mass. The specimen
weighed 32 g

The patient was discharged without any complications
after surgery. As follow-up treatments, he received aro-
matase inhibitors and adjuvant radiation therapy.

Discussion

FTM transsexuals generally receive androgen therapy to
achieve masculinity and mastectomy and SRS to live as
their desired sex. According to the 5th Edition of the
Diagnostic and Statistical Manual of Mental Disorders, the
prevalence of FTM transitions ranges from 0.002 to
0.003 % in adults, with a recent report indicating a rate of
5.9 per 100,000 person-years [1].

Numerous transgender patients throughout the world
have received androgen therapy and surgical treatments. It
is generally assumed that these patients will not develop
breast cancer, because they presumably lack breast tissue
and estrogen. Nevertheless, breast cancer in testosterone-
treated FTM transsexuals has been reported, albeit rarely
[1-3]. Other than our case, there is only one reported case
of breast cancer in an FTM transsexual receiving testos-
terone after mastectomy and SRS [4]. The rarity of our case
limits discussion of the implications of our novel finding of
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Fig. 3 Histopathological examination. a The tumor cells were
polarized around the lumina; some cells had eosinophilic granules
and a uniform oval nucleus. Hematoxylin—eosin staining. Left low
magnification; right, high magnification. b Immunostaining showed
diffuse, strongly positive expression of synaptophysin. Staining of

both ER and AR expression in an FTM patient with breast
cancer.

In our case, we suggest that exogenously supplied
testosterone stimulated the activity of hormone receptors in
residual breast tissue via two different pathways (Fig. 4). In
the first, aromatase converts testosterone to estradiol (E2),
which stimulates breast cell proliferation by activating
ERs. In this pathway, testosterone indirectly stimulates
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chromogranin and cluster of differentiation-56 was negative. High
magnification. ¢ Staining using an anti-androgen receptor antibody
was diffusely positive. Left low magnification; right high
magnification

ERs [5, 6]. In the second, Sa-reductase converts testos-
terone to dihydrotestosterone, which directly affects ARs in
AR-positive breast cancer patients [6]. Although ARs are
expressed in over 70 % of primary breast cancers (which is
comparable to or higher than ER or PgR expression) [7-9],
their role in breast cancer remains unclear.

The therapeutic strategy of our case was based on the
two pathways mentioned above. Owing to breast partial
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Fig. 4 Estradiol (E2) and
dihydrotestosterone (DHT)
synthetic pathways. E2 and
DHT concentrations are

17B-hydroxysteroid
dehydrogenase type 5
(17BHSDS)

approximately 10 and 3 times
higher, respectively, in tumor
tissue than in blood, which
suggests their local production

Androstenedione (A4) =—> Testosterone —>  Dihydrotestosterone (DHT)

Aromatase

Estrone sulfate (E1S) —> Estrone(E1) —>  Estradiol (E2)
l Steroid sulfatase (STS) I 17B-hydroxysteroid
dehydrogenase type
1 (17BHSD1)

resection, radiation therapy was performed. In cases of
male breast cancer (MBC), administration of ER modula-
tors such as tamoxifen is also recommended in accordance
with the guidelines for treatment of MBC in women [10].
However, we could not use ER modulators in our case
because the patient was strongly against feminization. As
an alternative, we administered aromatase inhibitors,
including anastrozole, to inhibit the conversion of testos-
terone to E2 (the indirect mechanism).

Regarding testosterone administration, some epidemio-
logical and clinical studies suggest that high levels of cir-
culating androgens increase the risk of developing breast
cancer [11, 12], whereas others do not [13, 14]. Therefore,
the appropriate therapy for breast cancer and the prognostic
value of AR expression in breast cancer are still unclear.

Our case is also interesting because of the histological
type of the breast cancer. The patient’s breast specimen
revealed NEC, which is a relatively rare type of breast
cancer with an incidence of approximately 2-5 %. Some
reports suggest that NEC has a less favorable prognosis
than IDC, which is more common [15]. Because the rela-
tionship between our case and NEC is unclear at present,
continuous close follow-up of the patient is necessary.

The patient in our case stopped receiving testosterone
after surgery. Ideally, endocrine therapy should be dis-
continued; however, the decision of a patient to resume
therapy should be respected and the risk of recurrence
clearly explained. In summary, we reported a rare case of
an FTM transsexual with breast cancer. We recommend
that all medical personnel treating FTM patients bear in
mind that breast cancer can develop at any time, even in
patients who underwent mastectomy and hysterectomy
with BSO.
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