
Abstract. Background: There are no established guidelines
for the management of apocrine carcinomas of the breast;
they are treated as a non-specific type of breast cancer. Case
Report: We report on the case of a 40-year-old man who
developed primary mediastinal apocrine carcinoma
overexpressing human epidermal growth factor-2 (HER2).
The patient initially underwent complete resection of a
mediastinal mature teratoma with a focal apocrine carcinoma
component. Two years after surgery, relapse was detected in
multiple mediastinal lymph nodes. He received induction
chemotherapy including docetaxel, trastuzumab, and
pertuzumab; consolidative concurrent chemoradiation was
added after six cycles. A complete response was confirmed
using computed tomography following this multimodal
therapy. After chemoradiation, adjuvant trastuzumab and
pertuzumab were administered for 1 year and the patient has
since had no evidence of progressive disease. Conclusion: A
multi-modal regimen that includes an anti-HER2 agent
appears to be a promising treatment for patients with HER2-
positive extramammary apocrine carcinoma.

Primary mediastinal tumours encompass a variety of
histological types including thymoma/thymic cancer, germ cell
tumours, cystic disease, neurogenic tumours, lymphoma,

thyroid neoplasm, and others (1, 2). Mediastinal mature
teratomas are a typical histological subtype of germ cell tumour
that are composed of mature tissues derived from two or three
germ cell layers (1); they are pluripotential tissues capable of
transforming along these germinal lines. As a result, teratomas
can develop into malignant non-germ cell tumours (somatic-
type malignancies). Mediastinal mature teratomas with somatic-
type malignant components are rare, but carry dismal
prognoses, while mature teratomas per se have excellent
prognoses after complete resection (1). A wide variety of
somatic malignancies have been described, but apocrine
carcinoma arising in a mediastinal mature teratoma has only
been reported in the ovaries (3, 4). Apocrine carcinoma is a rare
subtype of breast cancer (5); it accounts for <5% of the
biological phenotypes of such cancer (6). Immunohistochemical
analyses found that 54% of apocrine carcinomas of the breast
overexpress human epidermal growth factor-2 (HER2) protein;
they are negative for sex-hormone receptor as well as for
oestrogen receptor (ER) and progesterone receptor (PgR), but
are positive for androgen receptor (AR) (7, 8).
There are no established guidelines for the management

of apocrine carcinoma of the breast; therefore, apocrine
cancer is treated as non-specific type of breast cancer (5). 
We report the case of a 40-year-old man who developed

primary mediastinal apocrine carcinoma overexpressing
HER2.

Case Report

A 40-year-old man presented to our facility after developing
dyspnoea and chest pain. Thoracic computed tomography
(CT) revealed a posterior mediastinal tumour, and magnetic
resonance imaging indicated the possibility of a cystic tumour
with a lipid-rich component (Figure 1). The mediastinal
tumour was completely resected under general anaesthesia.
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Macroscopically, the excised large uniocular cystic tumour
exhibited a focally thickened wall containing keratinized
material (Figure 2A and B). Microscopically, the cystic wall
was predominantly composed of mature ectodermal (i.e.
squamous epithelium and other adnexal structures including
apocrine glands) and mesodermal (i.e. smooth muscles,
nerves, and cartilage) elements (Figure 2C). On gross
examination, the nodular area was composed of apocrine
carcinoma with large pleomorphic nuclei and abundant
eosinophilic cytoplasm (Figure 2D and E).
Immunohistochemically, there was strong circumferential
membranous HER2 staining in carcinoma cells (Figure 2F).
The tumour was also positive for AR (Figure 2G), cytokeratin
7, and gross cystic disease fluid protein-15 (GCDFP15), but
was negative for ER and PgR. The apocrine carcinoma was
postulated to have arisen from pre-existing apocrine glands in
the mature teratoma as a transformed malignant component.
The histological diagnosis was mature teratoma with apocrine
carcinoma based on the most recent histological classification
of the World Health Organization (WHO) (1). The tumour was
confined within the cyst, with no evidence of infiltration
outside the capsule. Lymphovascular invasion was not
detected on the examined tissue sections; furthermore, neither
an immature teratoma nor other malignant germ cell tumour
components were found. After surgery, physical examination
and 18F-fluorodeoxyglucose positron-emission tomography
(FDG-PET)/CT were performed to detect residual tumours or
new primary lesions in locations other than the mediastinum,
although none were found.
Two years after surgery, the patient visited our facility again

complaining of dyspnoea and chest pain. Contrast-enhanced
CT and FDG-PET/CT showed adenopathy in multiple
mediastinal lymph nodes with FDG accumulation (Figure 3).
Endobronchial ultrasound-guided transbronchial needle
aspiration was performed, whereupon the patient was
diagnosed with a recurrence of apocrine carcinoma. As with
the original tumour, the recurrent lesions overexpressed HER2
and were positive for cytokeratin 7, GCDFP15, and AR but
negative for ER and PgR. The patient received systemic
chemotherapy including docetaxel (75 mg/m2, every 3 weeks),
trastuzumab (8 mg/kg and then 6 mg/kg, every 3 weeks), and
pertuzumab (840 mg then 420 mg, every 3 weeks) based on
the treatment strategy devised for patients with HER2-positive
breast cancer (9). After completing six cycles of induction
chemotherapy, partial response was achieved according to the
Response Evaluation Criteria in Solid Tumours (version 1.1)
(10). Documented adverse events (according to the Common
Terminology Criteria for Adverse Events) (11) were
neutropenia (grade 4), febrile neutropenia (grade 3), and
alopecia (grade 3). Aside from systemic therapy, consolidative
concurrent radiation (60 Gy in 30 fractions, five times per
week for 6 weeks, with target delineation based on FDG-
PET/CT findings at the time of recurrence) with administration

of weekly paclitaxel (40 mg/m2 on days 1, 8, 15, 22, 29, and
36) was added. During chemoradiation, the patient developed
radiation-associated oesophagitis and bacterial pneumoniae
(both grade 3). After chemoradiation, CT revealed that the
lymph node adenopathy had disappeared (Figure 4). The
patient received adjuvant anti-HER2 therapy (trastuzumab and
pertuzumab) for 1 year; no evidence of disease progression was
detected thereafter.

Discussion

According to most recent WHO classification, primary
mediastinal apocrine carcinoma in a mature teratoma is
described as a germ cell tumour with a somatic-type solid
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Figure 1. Contrast-enhanced computed tomographic images with the
posterior mediastinal tumour in an axial (A) and sagittal slice (B) at
initial diagnosis.



malignancy (12). The prognoses of patients with these
tumours are poor because of their resistance to
chemotherapies used for the treatment of other germ cell
tumours; hence, treatment should be individualized based on
the lesion’s histology (13-16). Epithelial malignancies
associated with germ cell tumours are mostly colonic-type

adenocarcinoma (12). To date, only 21 patients with
mediastinal mature teratomas that underwent malignant
transformation into adenocarcinoma have been reported,
five of whom had lymph node metastases (17). To the best
of our knowledge, ours is the first report of the type of
disease manifestation described herein, although apocrine

Sugiyama et al: Primary Mediastinal HER2-positive Apocrine Carcinoma

553

Figure 2. Continued
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Figure 2. Continued
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Figure 2. Macroscopic and microscopic features of the tumour. A: Gross and B: serially sectioned appearance of a uniocular cystic posterior
mediastinal tumour with keratin flakes. The cystic wall was focally thickened. C: The inner surface was predominantly lined by keratinizing squamous
epithelium with other adnexal structures (inset: well-differentiated apocrine glands). D: A segment of the cystic wall showing nodular thickening
composed of apocrine adenocarcinoma. E: Carcinoma cells had enlarged nuclei with prominent nucleoli and abundant eosinophilic cytoplasm.
Strong immunopositivity for human epidermal growth factor-2 (F) and androgen receptor (G) is evident.



carcinoma arising from ovarian mature teratoma was
previously described (3, 4). 
Our patient’s tumour presented several interesting

characteristics. Firstly, the origin of the apocrine carcinoma
was unique, as apocrine carcinoma generally originates in
the breast or apocrine gland. Secondly, anti-HER2 therapy
was used to treat our patient’s mediastinal tumour based on
its molecular and pathological phenotype. The current
standard treatment for HER2-positive metastatic breast
cancer was established by the CLEOPATRA trial, and
comprises docetaxel, trastuzumab, and pertuzumab (HPD);
this combination regimen produced favourable prognoses in
patients with HER2-positive metastatic breast cancer, with a
median overall survival of 56 months (9). HPD was also
administered to patients with operable HER2-positive breast
cancer; the NeoSphere trial found that this therapy achieved
a pathological complete response rate of 45.8% (18). A post
hoc exploratory analysis of the CLEOPATRA study
outcomes revealed no significant extension of survival time
beyond six cycles of treatment (19); therefore, we did not
administer docetaxel after induction chemotherapy.
Since the standard adjuvant anti-HER2 therapy is 1 year of

trastuzumab alone or in combination with pertuzumab, we
sequentially administered adjuvant trastuzumab and pertuzumab
for 1 year following induction chemotherapy. Furthermore, we
administered chemoradiation therapy to treat locoregional
recurrence. Some previous studies found that chemoradiation
therapy for locally advanced or recurrent breast cancer was
sufficiently effective (20, 21), with 30-60% of patients with
locally advanced or recurrent breast cancer achieving a
complete response; paclitaxel combined with radiation therapy
was the most popular regimen. Our experience with the patient
described herein ought to provide an incentive for clinicians to
adopt anti-HER2-containing regimens combined with
chemoradiation for local control in patients with HER2-positive
extramammary apocrine carcinoma. 
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Figure 4. Contrast-enhanced computed tomographic image after the
completion of induction chemotherapy and concurrent chemoradiation.

Figure 3. Images by contrast-enhanced computed tomography (A) and 18F-
fluorodeoxyglucose positron-emission tomography/computed tomography
(B, C) at recurrence.



Conclusion

Our patient, who had a primary mediastinal HER2-positive
apocrine carcinoma in a mature teratoma, achieved a
favourable clinical outcome following a multi-modal regimen
that included anti-HER2 therapy. The use of anti-HER2-
containing regimens for HER2-positive extramammary
apocrine carcinoma, thus,,0 appears to be a reasonable
treatment approach. 
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