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Abstract

We present a young male patient with breast cancer having several risk factors likely acting
in consort: irradiation of the breast for gynecomastia in adolescence and a life-long adminis-
tration of phenothiazine for schizophrenia from the age of 16 years, with elevated serum pro-
lactin level resulting in breast cancer development 24 years after irradiation.

© 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Male breast cancer is a rare disease primarily found in elderly men that accounts for
approximately 0.5-1% of breast carcinomas diagnosed in female counterparts in Europe and
the US [1]. The pathogenesis of male breast cancer has been ascribed to intrinsic genetic
factors (e.g., XXY Klinefelter syndrome and BRCA2 mutations) and various extrinsic factors,
such as irradiation, hormonal perturbations from phenothiazine, estrogen treatment or liver
dysfunction [1].

We describe an unusual case, breast cancer in a young male, with several possibly inter-
acting predisposing factors which will be discussed.
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Fig. 1. Timeline showing the consecutive events during the patient’s life.

Case Presentation

The male patient was born in 1939, and the events over time are shown in Figure 1. He
had skull traumas twice as a child. Both parents and siblings had been treated for psychiatric
diseases. No information on breast cancer heredity was available. At the age of 14, a left-sided
tender breast swelling was treated by X-irradiation, not practiced today (165 kV, 4 mm
aluminum) at a total dose of 750 rad over 10 days with remission of the swelling. A year later,
at the age of 16, he was hospitalized under the diagnosis of fulminant schizophrenia. He
received heavy phenothiazine (chlorpromazine) treatment, insulin coma as well as electro-
convulsive treatment with insufficient outcome. He underwent a frontal lobotomy 5 years
later, but he had to continue life-long with heavy phenothiazines and was hospitalized.

At the age of 37, bilateral gynecomastia developed, likely from the phenothiazine medi-
cation. The dominant lump in the right breast was surgically removed and it was histopatho-
logically diagnosed as gynecomastia without atypia. Two years later, at the age of 39, the lump
in the previously irradiated left breast started to grow. A simple mastectomy, without axillary
lymph node dissection was performed. Microscopic examination revealed an invasive ductal
breast carcinoma, radically excised without any postoperative treatment. Four years later, an
extensive locoregional recurrence was diagnosed, but no distant metastases. An axillary
lymph node was removed for verification of the breast cancer metastasis with steroid receptor
analysis and ploidy determination.

The patient had locoregional radiotherapy, 8 MeV electrons to the internal mammary lymph
nodes, as well as to the previously partly irradiated thoracic area and with photons to the axillary
and supraclavicular nodes. It was not possible to avoid phenothiazines during radiotherapy due
toan aggressive confusion. The patient developed an unusually intense dark brown skin reaction.
Tamoxifen, 20 mg daily was prescribed but was stopped after 18 months due to thrombocyto-
penia, which normalized after treatment cessation. A year later, the patient developed wide-
spread distant metastases. Chemotherapy and further hormonal treatments were considered
contraindicated and he died without antitumoral treatment 4 years later at the age of 48.

Laboratory Findings

In 1976, histopathology after surgery of the right breast lump disclosed a gynecomastia
of the fibrous type with no signs of atypia or cancer. In 1978, histopathology after simple
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Fig. 2. Invasive ductal carcinoma. HE. x200 (top left). Androgen receptor immunostaining, x200 (top right).
Progesterone receptor immunostaining, x200 (middle left). Ki-67 proliferation marker immunostaining,
x200 (middle right). HercepTest for HER2 immunostaining (score 0), x200 (bottom left). Local recurrence
of invasive ductal carcinoma in musculus pectoralis major, x40 (autopsy material; bottom right).

mastectomy of the left breast revealed two clearly separated foci of a poorly differentiated
invasive ductal carcinoma. In 1982, cytology verified a metastatic growth of invasive ductal
carcinoma in an axillary lymph node followed by subsequent removal.

Steroid hormone receptors were quantified by the dextran-coated charcoal technique,
estrogen receptor (ER) was highly positive (3.22 fmol/pg DNA or 93 fmol/mg protein), while
no progesterone receptors (PR) were detected.
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Flow cytometry of the lymph node metastasis disclosed polyploidy (DNA index 2.0, 3.8
and 5.6) with an S-phase fraction of 7-9%. Peripheral blood karyotyping disclosed a normal
XY male karyotype.

Serum prolactin was measured three times in 1982 during ongoing phenothiazine
treatment but prior to tamoxifen, showing high values (1,007, 1,580 and 1,058 mU/L)
compared to normal values at the laboratory (range 35-350 mU/L).

Histopathological re-evaluation of the archival formalin-fixed paraffin-embedded
primary tumor material was performed in 2019 verifying an invasive ductal carcinoma
with a BRE score (Bloom-Richardson-Elston) of 8 (tubulus formation 3, nuclear pleomor-
phism 3, mitotic activity 2). Immunohistochemical examination of the invasive breast
carcinoma showed 100% positivity in ER staining, 70% positivity in PR staining and 95%
positivity in androgen receptor staining. HER2 status was scored as negative (score 0) in
the HercepTest and prolactin receptor was negative (Fig. 2). Autopsy material disclosed
the same histology, but immunohistochemistry was totally negative for all biomarkers,
likely due to autolysis.

BRCA1 and BRCAZ screening, using single-molecule molecular inversion probes and
[llumina sequencing of tumor DNA, revealed a novel pathogenic BRCA1 sequence variant
(c.1020dupA, p.(Asp341Argfs*5)).

This variant was confirmed by Sanger sequencing but was not present in the DNA from
the gynecomastia specimen, thus representing a somatic mutational event possibly caused by
previous radiotherapy.

The tumor was steroid hormone receptor positive, an unexpected finding since most
tumors with BRCA1 mutation are triple negative. Further, most ER- and PR-positive tumors
are prolactin receptor positive [2]. This might represent an unusual situation or a false-
negative result from the age of the tumor material.

Discussion

The case presented includes a number of interacting potential intrinsic and extrinsic
factors influencing the evolution of the rare cancer he developed.

Intrinsic factors that prevail in this case is schizophrenia itself. Several but conflicting
reports indicate that the incidence of most malignancies except breast cancer is lower among
those with schizophrenia than in the general population [3-6], but a recent meta-analysis
does not support this view [7]. Those claiming that genetic factors are associated with alower
cancer incidence refer to the findings that siblings and parents also show a lower cancer inci-
dence than the population in general [3, 8, 9]. Zhuo et al. [10] review various molecular mech-
anisms accounting for a suppressed cancer development. However, confounding factors
among these patients obscure the conclusions. The discrepancy between a lower or higher
risk of cancer in this special patient group can be due to differences in cancer types, antipsy-
chotic medication, lifestyles (often a sedentary lifestyle, neglecting a balanced diet, abusing
alcohol, tobacco smoking), ethnicity and gender [4, 5], as well as due to different sampling
techniques of the populations studied [11].

Other intrinsic risk factors such as an XXY karyotype or germline BRCA1/2 mutations
were not present in this case.

Among the exogenous factors, the most important one is the exposure to ionizing radi-
ation [12, 13]. No data on the consequences of radiotherapy for adolescent gynecomastia
have been published to the best of our knowledge, but it is reasonable to assume an increased
risk for cancer initiation in the proliferative tissue.
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Among schizophrenic patients, the antipsychotic treatments, in our case heavy and
lifelong phenothiazines (chlorpromazine), result in profound hyperprolactinemia [14, 15].
Possibly the early head traumas added, tentatively also to the adolescent gynecomastia [16].
Antipsychotics may themselves influence the risk of malignancy, but due to the influence on
prolactin secretion, the results are difficult to interpret since prolactin is considered a
promotor for breast cancer progression [17-19].

The complex interactions, positive and negative, of schizophrenia itself, antipsychotics
themselves and the tumor-specific effects from the induction of hyperprolactinemia explain
the divergent results concerning cancer incidence among schizophrenics.

Further, the lifestyles among schizophrenics are different from the general population,
for example, smoking and obesity as in our case, favoring cancer development. Diagnostic
denial might underestimate true incidence.

Conclusion

This case illustrates a schizophrenic patient with irradiation initiation, acting together
with promotors, that is, hyperprolactinemia was induced possibly by the early head trauma
and certainly by phenothiazine long-term medication, resulting in male breast cancer with a
latency of 24 years after induction in a young non-BRCA1/2-mutated XY male.
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