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Salivary duct carcinoma with heterotopic ossification
in the parotid gland: A case report
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Abstract. Salivary duct carcinoma (SDC) is one of the most
aggressive salivary gland carcinomas. Heterotopic ossifica-
tion (HO) is the formation of mature bone in non-skeletal
tissues. HO can occur in a number of neoplastic lesions.
However, its occurrence is markedly rare in salivary gland
neoplasms and to the best of our knowledge, SDC with HO
has not yet been reported. Therefore, the present report
describes the first reported case of SDC with HO in the
parotid gland and reviews the clinicopathological features
of salivary gland neoplasms with HO. A 38-year-old
Japanese male presented with a mass in the left parotid
region. Physical examination revealed a poorly mobile
mass, measuring 2 cm, in the left parotid gland. Total left
parotidectomy was performed. A number of metastases
were observed in the bone and brain, despite postoperative
anti-HER?2 combination chemotherapy. Histopathological
examination of the resected parotid gland tumour revealed
invasive neoplastic growth comprising cribriform and
papillary proliferations. These neoplastic cells exhibited
a rich eosinophilic cytoplasm and large nuclei containing
conspicuous nucleoli. In addition, the present report outlines
peculiar finding in the presence of mature bone tissue within
the tumour. Accordingly, a diagnosis of SDC with HO was
made. Despite the detailed mechanisms underlying the
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occurrence of HO in salivary gland neoplasms remaining
unclear, neoplastic myoepithelial cells may serve a role in
the development of HO in pleomorphic adenoma and carci-
noma ex pleomorphic adenoma. However, SDC exhibited no
myoepithelial cell components, therefore the mechanism of
HO in SDC may differ from that in PA.

Introduction

Salivary duct carcinoma (SDC) is one of the most aggres-
sive carcinomas of the salivary gland owing to frequent
local recurrence and distant metastases (1). This type of
carcinoma typically resembles mammary ductal carcinoma,
with an apocrine phenotype (1). SDC comprises 5-10% of
all salivary gland malignancies. This aggressive carcinoma
commonly affects middle-aged or elderly individuals, with
typical sites including the major salivary glands, particularly
the parotid glands (1). Histopathologically, SDC is charac-
terised by the solid, cribriform and/or papillary proliferation
of carcinoma cells with a rich eosinophilic cytoplasm, large
pleomorphic nuclei and prominent nucleoli (1). Preexisting
pleomorphic adenomas (PAs) may also be present (1).
Immunohistochemically, SDC frequently exhibits positive
immunoreactivity for the androgen receptor (AR), which
indicates an apocrine phenotype. HER2 upregulation has also
been noted in an estimated one-third of cases (1).

Heterotopic ossification (HO) is defined as the formation
of mature bone tissue in non-skeletal tissues (2,3). Intra- or
peri-tumoural HO has been reported in a number of benign
and malignant neoplasms (3-8). The prevalent histological
type accompanying HO is papillary thyroid carcinoma and
its presence has also been described in melanocytic naevi (the
skin condition Osteonevus of Nanta), a number of pancreatic
neoplasms and colorectal tumours (3-8). Although markedly
rare, HO has been reported to occur in benign and malignant
salivary gland neoplasms [including mucoepidermoid carci-
noma (MEC) (9-11), carcinoma ex pleomorphic adenoma
(CXPA) (12-14) and PA (15-25)]. However, to the best of our
knowledge, the occurrence of HO in SDC has not yet been
reported in the English literature. Therefore the present report
describes the first reported case of SDC with HO in the parotid
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gland and reviews the clinicopathological features of salivary
gland neoplasms with HO.

Case report

A 38-year-old Japanese male initially experienced left-sided
facial pain during mastication in January 2018. The patient
developed a mass in the left parotid region and, 2 months
later, left-sided facial paralysis and trismus in April 2018.
Based on the results of the physical examination and magnetic
resonance imaging at the medical institution that he first
visited, the patient was suspected of having left parotid gland
carcinoma, given that a tender mass was present in the parotid
gland and the patient developed facial paralysis. The patient
was then referred to the Department of Otolaryngology and
Head and Neck Surgery, Osaka Medical and Pharmaceutical
University Hospital (Takatsuki, Japan) in August 2018. Upon
physical examination, a poorly mobile and tender mass
measuring ~2 cm in diameter was palpated in the left parotid
region. A contrast-enhanced CT scan indicated the presence of
a parotid gland carcinoma (Fig. 1A). A total left parotidectomy
with left upper neck lymph node dissection was performed in
August 2018. The postoperative course was uneventful.

In October 2018, post-operative radiation therapy to the
left parotid gland region was performed (66 Gy in 33 frac-
tions) and no local recurrence was observed. In August 2019,
an MRI scan revealed metastatic lesions in the lumbar spine
and pelvis (Fig. 1B). Needle biopsy of the iliac bone deter-
mined bone metastasis and palliative radiotherapy (30 Gy
in 10 fractions) was initiated. In October 2019, anti-HER2
combination chemotherapy [trastuzumab (4 mg/kg),
paclitaxel (80 mg/m?) and carboplatin (270 mg)] was admin-
istered. After the second course, leukopenia developed; thus,
combination therapy was discontinued. From November 2019
to May 2022, trastuzumab monotherapy (2 mg/kg once
a week or once every 2 weeks) was administered. In
May 2021, the patient developed epileptic seizures, with a
PET scan suggesting brain metastasis (Fig. 1C). Therefore,
the patient underwent Gamma Knife radiosurgery (42 Gy in
10 fractions). In January 2022, reduced fluorodeoxyglucose
uptake was noted in the brain metastatic lesions (Fig. 1D),
suggesting partial response to the Gamma Knife therapy.
However, fluorodeoxyglucose uptake in the brain metastatic
lesions was shown to be increased in January 2023 (Fig. 1E).
Therefore, additional Gamma Knife radiosurgery was
performed in June 2023 (37 Gy in 10 fractions). An MRI
performed in September 2023 showed a reduction in the
size of the brain metastatic lesions (Fig. 1F). In June 2024,
the patient was once again admitted to the Department of
Neurosurgery, Osaka Medical and Pharmaceutical University
Hospital (Takatsuki, Japan) with worsening cerebral oedema
and signs of brain herniation due to a number of cerebral
metastases (Fig. 1G). Surgical resection of the brain tumour
was performed in the right frontal lobe and whole-brain
radiotherapy was performed for disease control (30 Gy in
10 fractions) in July 2024. No obvious residual tumour was
noted in the surgical site; however, a new metastatic lesion
was observed (Fig. 1H). The patient was transferred to the
palliative care unit at another hospital in January 2025
(6 years and 5 months after the initial surgery) as his overall

health condition deteriorated and he could not withstand
further treatment. No information regarding the status of
the patient was available due to loss of follow-up since the
transfer to another hospital. The aforementioned treatments
were performed according to guidelines from the National
Comprehensive Cancer Network (https://jnccn.org/).

With regard to histopathological characteristics,
surgically resected specimens of the left parotid gland
revealed invasive neoplastic growth into the surrounding
nonneoplastic parotid gland tissue. The tumour exhibited
cribriform and papillary proliferation with comedo-type
necrosis (Fig. 2A). These large neoplastic cells were
polygonal in shape and exhibited abundant eosinophilic
cytoplasm and large round to oval nuclei with conspicuous
nucleoli (Fig. 2B). Lymphovascular and perineural invasion
was also observed. In addition, one peculiar finding was
the presence of intra- and peri-tumoural bone formation at
the peripheral region of the tumour, with the bone tissues
being surrounded by carcinoma nests (Fig. 2A). Osteoblasts,
lacking nuclear atypia, lined the periphery of the lamella
bone and the bone marrow was absent. No cartilaginous
tissue was observed. Histopathological evidence of the pres-
ence of PA, such as chondromyxoid stroma and neoplastic
myoepithelial cells without nuclear atypia, was not detected.
In addition, no sarcomatous component was present and no
lymph node metastasis was noted. Accordingly, SDC with
HO (pT3NOMO) was diagnosed at the time of the diagnosis
of the parotid gland tumour (in August 2018).

The needle-biopsy specimen of the iliac bone demon-
strated presence of carcinoma cells having rich eosinophilic
cytoplasm and large nuclei, which was consistent with meta-
static SDC (Fig. 2C). The resected specimen of the brain
metastasis relatively exhibited the same histopathological
features as the parotid gland tumour. Cribriform or solid
proliferation of neoplastic cells with rich eosinophilic cyto-
plasm and large nuclei in a background of abundant necrotic
material was observed (Fig. 2D). Immunohistochemical anal-
yses were performed using a Ventana BenchMark ULTRA
autostainer (Roche Diagnostics). In addition, the Ventana
ultraView Universal DAB Detection Kit (cat. no. 760-500;
Roche Diagnostics), including the secondary antibody, was
used. Briefly, resected specimens were fixed in 10% buffered
neutral formalin at room temperature for 24 h, dehydrated
in ethanol and xylene at room temperature and embedded
in paraffin. The 4-um tissue sections were used for immu-
nostaining with a rabbit monoclonal antibody against AR
(clone: SP107; cat. no. 760-4605; ready-to-use; Roche
Diagnostics) and a rabbit monoclonal antibody against
HER2 (clone: 4BS5; cat. no. 790-2991; ready-to-use; Roche
Diagnostics). Tissue sections were incubated with primary
antibodies for 16 min (AR) or 10 min (HER2) at 36°C, with
the secondary antibody (pre-diluted) for 8 min at 36°C
and underwent haematoxylin counterstaining for 4 min
at 36°C. A light microscope (BX51; Olympus Corporation)
was used to visualise the immunohistochemical staining.
Immunohistochemical analysis of the parotid gland tumour
showed that AR was expressed in the nuclei of the carci-
noma cells (Fig. 2E). Diffuse membrane HER2 upregulation
was also observed in these carcinoma cells (Fig. 2F). These
features were typical for SDC (1).
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Figure 1. Imaging findings. (A) Contrast-enhanced CT revealing the presence of an ill-defined and irregularly shaped mass predominantly involving the deep
lobe of the left parotid gland (arrow). (B) MRI scan showing metastatic lesions in the iliac bone (arrows). (C) PET scan demonstrating metastatic lesions in the
brain (arrows). (D) PET scan showing reduced fluorodeoxyglucose uptake in the metastatic lesion in the brain (arrow). (E) PET scan demonstrating increased
fluorodeoxyglucose uptake in the metastatic lesion in the brain (arrow). (F) MRI scan showing the reduction in size of the metastatic lesion in the brain (arrow).
(G) CT scan showing brain oedema around the metastatic tumour (white arrow) and brain herniation (red arrow). (H) MRI scan demonstrating no obvious
tumorous lesion in the surgical site, but a new metastatic lesion present in the brain (arrow).

Discussion

To the best of our knowledge, the present report is the
first case in the literature to describe SDC with HO in the
parotid gland. A total of only 18 patients with salivary
gland neoplasms and HO [3 patients with MEC and CXPA,
11 patients with PA, and 1 patient with SDC (the present
patient)] have been reported in the English-language
literature (Table I) (9-25). Table I summarises the clini-
copathological features of salivary gland neoplasms with
HO. The predominant histological type of salivary gland
neoplasm with HO was PA, followed by CXPA and MEC
(Table I). CXPA is defined as the occurrence of carcinoma,
frequently SDC and myoepithelial carcinoma, arising
from a pre-existing PA. Furthermore, ~80% of salivary
gland neoplasms with HO are PA or associated neoplasms
(Table I). Despite 1 case having reported that three of
19 intraoral PAs harbour osseous components, detailed
clinicopathological information was unavailable (26).
Therefore, these 3 PA cases were excluded from the present
review. In addition, minor salivary glands, including those
present in the lip, may show a high frequency of HO in PA,
given that 5 of 11 PA with HO cases were from the lip or
buccal mucosa (Table I), consistent with the results of the
aforementioned report (26). Despite SDC being one of the
common carcinoma components of CXPA, neither PA nor
sarcomatous component was detected in the present parotid
gland tumour. Therefore, the diagnosis of SDC with HO
was made.

Although the detailed mechanism of HO development in
salivary gland neoplasms has not been clarified, a number
of hypotheses have been proposed (19). Firstly, neoplastic

myoepithelial cells, one of the main neoplastic components
of PA, as well as ductal cells, serve an important role in
the development of HO in PA (19). Neoplastic myoepithelial
cells may serve as a source of bone-forming cells given that
they express osteoblastic marker, such as runt-related tran-
scription factor 2 (RUNX2) (19). An additional hypothesis
is endochondral ossification given that 70% (7 of 10) PAs
exhibited cartilaginous tissue surrounding the HO (Table I).
The pre-existing PA component may be associated with the
presence of HO in CXPA given that 2 of 3 CXPAs exhibited
cartilaginous tissue surrounding the HO (13,14). In addi-
tion, one CXPA had collagenous stroma surrounding the
HO without cartilaginous tissue; rich stroma may be associ-
ated with the presence of HO given that rich fibrous stroma
is frequently observed in HO in colorectal adenocarcinoma
and mesenchymal cells within rich fibrous stroma could
provide a bone-forming niche (26). MEC is a common
salivary gland carcinoma characterised by the presence
of mucus and intermediate and squamoid carcinoma cells
that form cystic and solid growth patterns (27). As well
as SDC, MEC exhibits no neoplastic myoepithelial cells
or cartilaginous components. Therefore, HO in MEC and
SDC is not associated with neoplastic myoepithelial cells
or cartilaginous tissues, as speculated for PA. Therefore,
the mechanisms underlying the development of HO in
patients with PA (including CXPA), MEC and SDC may
differ.

Furthermore, it is necessary to determine whether pres-
ence of HO in malignant salivary gland tumours affects the
prognosis, although its presence has not been associated
with prognosis in patients with papillary carcinoma of the
thyroid (8). However, only one SDC and three MEC have been


https://www.spandidos-publications.com/10.3892/ol.2026.15718

4 FUKUMA et al: SALIVARY DUCT CARCINOMA WITH HETEROTOPIC OSSIFICATION: A CASE REPORT

Figure 2. Histopathological and immunohistochemical features of parotid gland and metastatic iliac bone and brain tumours. (A) Parotid gland tumour.
Cribriform proliferation of carcinoma with central necrosis is noted. Heterotopic ossification within the tumour is observed (arrows) (H&E staining; magni-
fication, x40). (B) Carcinoma cells exhibit rich eosinophilic cytoplasm and large round to oval nuclei with conspicuous nucleoli. Heterotopic ossification with
osteoblasts in the outer face is observed around the carcinoma nests (H&E staining; magnification, x200). (C) Metastatic iliac bone lesion. Presence of a cluster
of carcinoma cells exhibiting a rich eosinophilic cytoplasm, with a large nuclei shown (H&E staining; magnification, x400). (D) Metastatic brain tumour.
Proliferation of carcinoma cells with rich eosinophilic cytoplasm and large nuclei is noted in a rich necrotic background (H&E staining; magnification, x100).
(E) Positive immunoreactivity for androgen receptor is noted in the nuclei of carcinoma cells (magnification, x200). (F) Diffuse membranous HER2 observed

in carcinoma cells (magnification, x400).

reported in the English-language literature (9-11), therefore, the
prognostic importance of HO presence cannot be determined.
Accumulation of the clinicopathological data of malignant
salivary gland tumours with HO is thus required for resolving
this issue. In addition, the patient was young for SDC, however
the association between the age and clinical aggressiveness of

the patient or presence of HO remains unclear due to the rarity
of HO in SDC.

Bone morphogenic proteins (BMPs), members of the TGF-f3
superfamily, have been recognised as inductive factors for
osteogenesis and BMP2 is a major inducer of HO (28). Higher
immunohistochemical expression of BMP2 has been noted in
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tumours and/or stromal cells surrounding HO in colorectal
tumours (5). The BMP2 signalling pathway induces the expres-
sion of RUNX?2, a master regulator of osteoblastic differentiation
from mesenchymal stem cells, leading to the differentiation
of osteoprogenitor cells into osteoblasts (5,28,29). Neoplastic
myoepithelial cells surrounding HO in PA exhibit positive
immunoreactivity for RUNX2, indicating their important role
in the development of HO (19). Expression analysis of these
osteogenic molecules in the present specific SDC case with HO
was not performed. Therefore, molecular analyses are required
to further elucidate the molecular mechanisms underlying HO
in salivary gland neoplasms.

In conclusion, to the best of our knowledge, the present
report described the first reported case of SDC with HO in the
salivary gland and reviewed the clinicopathological features of
benign and malignant salivary gland neoplasms with HO. It is
important to recognize that HO can occur in SDC and not to
misunderstand that its presence is almost exclusively found in PA
in diagnostic practice of the salivary gland tumour. The detailed
mechanism of HO in salivary gland neoplasms remains unclear
and its mechanism in SDC may differ from that in PA, although
the present single case does provide sufficient evidence. Further
molecular analyses are thus required to clarify the mechanism
of development of HO in salivary gland neoplasms.
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