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Abstract: Salivary duct carcinoma (SDC) is a rare and aggressive malignancy with high 
rates of recurrence and metastasis. There are no standard treatment options available for 
patients with recurrence and metastases. The case of a 61-year-old male with SDC of the left 
parotid gland is presented in this study. The results revealed that the patient’s tumour had 
strong positive staining for androgen receptor (AR) expression, mutations in HRAS and 
PIK3CA but not in other related genes, and no gene amplification of HER-2. After the 
primary therapy of parotidectomy with neck dissection and postoperative radiation, bone 
metastases were found in the ribs, pelvis and spine. Androgen deprivation therapy (ADT) 
involving combined androgen blockade (CAB) was effective as the first-line therapy for the 
patient’s metastases and resulted in a progression-free survival (PFS) of over 7 months to 
date. In conclusion, androgen deprivation therapy is recommended for patients with recurrent 
or metastatic SDC positive for androgen receptor expression. 
Keywords: salivary duct carcinoma, androgen receptor, androgen deprivation therapy, case 
report

Introduction
Salivary duct carcinoma (SDC) is a rare and aggressive tumour with 21 primary 
subtypes identified in the latest World Health Organization classification. SDC has 
a high rate of recurrence and metastasis. The majority of SDCs arise from the 
parotid gland. The standard treatments for SDC include total parotidectomy and 
ipsilateral neck dissection followed by postoperative radiation therapy with or 
without chemotherapy; however, SDC has a dismal prognosis. There are no stan-
dard treatment options available for patients with recurrence and metastasis. 
Multiple therapeutic targets have been identified, including the AR, and reports 
have shown that androgen deprivation therapy (ADT) might be effective. This case 
study reviewed the clinical data of a patient with SDC in the left parotid gland and 
discussed the relevant literature.

Case Report
A 61-year-old male presented with backache for 3 months. A soybean-sized mass 
accompanied by pain and numbness was found on the front and back of the left ear in 
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October 2015, the left corner of the mouth was skewed and 
the left eye was partially closed. The patient was diagnosed 
with facial paralysis at the local hospital and his symptoms 
did not respond to acupuncture treatment. The mass on the 
patient’s ear had grown to the size of a pigeon egg by 2017. 
The swelling, pain, numbness, skewing of the left corner of 
the mouth, and the left eye insufficiency were also aggra-
vated. There was no fever or weight loss during the course of 
the disease. The patient had no history of tumours or auto-
immune diseases and had no family history of tumours. 
A physical examination revealed several slightly enlarged 
lymph nodes under the left ear and in the jaw. The largest 
node was 1.5 cm in diameter and had a tough texture, good 
mobility and no tenderness. A hard, slightly tender mass 
approximately 2×1.8 cm in size was noted below the front 
of the left ear with poor mobility, no redness or swelling of 
the local skin, and a low skin temperature. Computer tomo-
graphy (CT) of the parotid gland identified a mixed tumour 
that had undergone malignant transformation (Figure 1A and 
B). A fine-needle aspiration examination of the left parotid 
gland revealed that the tumour was of epithelial origin. The 
diagnosis of reactive lymphoid tissue hyperplasia was deter-
mined by a left ear lymph node puncture smear. No distant 
metastases were found in other organs. The clinical stage was 
estimated to be T4aN0M0.

The primary surgical treatment consisted of a total 
parotidectomy conserving the facial nerve with 
a modified ipsilateral radical neck dissection preserving 
the branches of the temporal and facial trunk and remov-
ing part of the zygomatic and buccal branches of the facial 
nerve. Post-operative pathology indicated that the patient 
had duct carcinoma of the parotid gland (Figure 1C) with 
invasion to surrounding soft tissues. Tumour thrombus and 
nerve invasion could be seen. The pathologist identified 
twenty-one lymph nodes, consisting of parotid gland- 
adjacent lymph nodes (1/6), submandibular and upper 
deep cervical lymph nodes (0/14) and cervical lymph 
nodes (0/1). On immunohistochemistry, the tumour 
demonstrated strong or weak positive staining for CK, 
CK7 (weak), CK8/18, EMA, Cam5.2, CK (high) and Ki- 
67 (10%), and was negative for CK20, CEA, Vimentin, 
S-100, Calponin, CD117, P63 and Dog-1. The final patho-
logical staging was pT4aN1M0. Three weeks after surgery, 
postoperative radiation therapy (66 Gy; 2.2 Gy once a day, 
five days a week) was applied to the surgical bed and the 
left neck area due to the aggressive nature of the tumour. 
No tumour recurrence or metastasis was found at follow- 
up until May 2020, when the patient’s serum CA724 levels 
were found to be greater than 300 U/mL. Emission com-
puted tomography revealed multiple bone metastases 

Figure 1 (A and B) Computer tomography showed a mass in the shallow lobe of the left parotid gland. (C) Post-operative pathology indicated that the patient had duct 
carcinoma of the parotid gland. (D) Emission computed tomography revealed multiple bone metastases involving the spine, ribs, and pelvis before androgen deprivation 
therapy. (E) Androgen receptor immunohistochemistry showed a strong positive reaction in tumour cells. (F and G) Positron emission tomography and computed 
tomography (PET-CT) showed no significant evidence of bone metastases after androgen deprivation therapy.
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involving the spine, ribs, and pelvis (Figure 1D). No other 
metastases were found in the neck, lungs or liver. The 
patient was diagnosed with bone metastasis of parotid 
gland cancer based on his previous medical history.

Subsequent treatment for the recurrent lesions included 
radiotherapy (40 Gy; 2 Gy once a day, five days a week) for 
the spine bone metastases due to bone pain and the risk for 
pathological fractures, and bisphosphonates (once every 4 
weeks) to prevent bone destruction. While the patient was 
receiving treatment, his previous surgical specimens were 
taken for genetic testing, and the tumour was found to have 
mutations in HRAS (exon 3, p. Q61K) and PIK3CA 
(exon10, p.E545K). No gene amplification of HER-2 or 
mutations in other related genes were observed. In addition, 
immunohistochemistry showed strong positive staining for 
androgen receptor (AR) expression (Figure 1E). Finally, we 
chose androgen deprivation therapy that targeted the AR as 
a first-line therapy because no other drugs were available. 
The anti-AR endocrine therapy administered to the patient 
consisted of bicalutamide (50mg; once a day) and leupro-
lide (3.75mg; once every 4 weeks). Leuprolide was first 
administered one week after bicalutamide treatment; subse-
quently, the two drugs were administered in combination. 
After 7 months of combined androgen blockade (CAB) 
therapy, the patient’s backache symptoms had resolved, 
positron emission tomography and computed tomography 
(PET-CT) showed no significant evidence of bone metas-
tases (Figure 1F and G), and his serum CA724 levels had 
returned to near-normal levels. The patient is currently alive 
with a progression-free survival (PFS) of over 7 months to 
date.

Throughout the endocrine therapy, the patient reported 
that he tolerated the treatment well, did not experience any 
significant adverse events, and found it convenient to 
receive treatment in an outpatient setting.

Discussion and Conclusion
Human salivary glands comprise the parotid gland, sub-
mandibular gland, small salivary gland and sublingual 
glands. The parotid gland is affected in the majority of 
salivary gland carcinoma cases.1 SDC is a subtype of 
primary carcinoma2 and is defined as a rare and aggressive 
salivary gland malignancy with high rates of recurrence 
and metastasis.3 The age-standardized incidence of sali-
vary gland carcinoma in Shanghai, China, is 7.99 per 
1,000,000 people per year, and the incidence did not 
change significantly from 2003 to 2012.4 Radiologically, 
SDC is often detected by CT or magnetic resonance 

imaging (MRI). Several features, such as ill-defined bor-
ders, infiltrative masses with frequent calcification, and 
necrosis in the primary tumour, can be seen on CT or 
MRI.5 Despite advances in imaging techniques, CT and 
MRI cannot reliably distinguish between benign and 
malignant lesions. Biopsies are needed to obtain histolo-
gical information about the tumours before surgical treat-
ment. Biopsy methods include core needle biopsy (CNB) 
and fine-needle aspiration (FNA). Schmidt et al6 con-
ducted a systematic literature review including 277 cases 
and showed that CNB of salivary gland lesions is more 
sensitive and specific than FNA. The disadvantages of 
CNB include pain, haematoma and an increased risk of 
nerve damage. Additionally, the study suggested that FNA 
may be more useful than CNB for diagnosing lymph node 
metastases. The common sites of metastasis of salivary 
gland carcinoma are the lung (49%), bones (40%), liver 
(19%) and other rare sites such as soft tissue (9%).1 

Metastasis to the cervical lymph nodes (19.6%) and other 
distant sites are prognostic factors for risk.7 Many factors 
are associated with increased risk for lymph node metas-
tasis, including older age, male sex, large tumour size, 
high-grade tumour, tumour extension and high-risk pathol-
ogy. The number and ratio of positive lymph nodes are 
independent factors for patients with major salivary gland 
cancer.8 Treatments for SDC include surgery, radiotherapy, 
chemotherapy and targeted therapies, similar to the treat-
ment options available for most other cancers. Single 
surgical primary tumour excision is the primary therapy 
for salivary gland carcinoma with negative lymph nodes of 
the neck, and complete neck dissection may be performed 
in patients with clinical or radiological neck involvement. 
Post-operative radiotherapy is often recommended for 
cases with the features of middle- or high-grade tumours, 
close or positive resection, perineural invasion, positive 
lymph nodes, advanced disease stage (T3-4), the presence 
of lymphatic or vascular infiltration and adenoid cystic 
carcinomas.9,10 In addition, radical radiotherapy is used 
for unresectable or residual tumours. No standard treat-
ment options are available for distant metastatic disease. 
Chemotherapy, a systemic therapy, is recommended by the 
NCCN (2020) for the palliative treatment of metastatic 
disease or for locoregional recurrence that cannot be trea-
ted with surgery or irradiation.

The androgen receptor was first identified in testicular 
extracts from pigs and dogs by Dr. Charles Brown– 
Séquard in the 19th century.11 The human AR protein is 
a member of the nuclear receptor family and is 
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approximately 919 amino acids in length; the length of the 
AR protein can vary due to polyglutamine and polyglycine 
stretches of variable length.12 The AR protein consists of 4 
domains: an N-terminal domain, a DNA-binding domain, 
a hinge domain, and a ligand-binding domain.13 The 
ligand-binding domain is unbound from heat shock protein 
in the presence of the AR receptor ligand, and the AR 
translocates into the nucleus from the cytoplasm to act as 
a nuclear transcription factor. In humans, androgen- and 
AR-mediated signalling pathways play important roles in 
regulating the transcription of multiple effector genes that 
can increase cell growth, differentiation and survival. 
These signalling pathways control the development of 
the male phenotype and the maintenance of reproductive 
functions and other parameters, such as muscle mass. 
Androgen- and AR-mediated signalling pathways are asso-
ciated with several hormone-related diseases, including 
prostate cancer and breast cancer, along with other signal-
ling pathways, including the PI3K/Akt/mTOR and MAPK 
pathways.14 The AR is physiologically widely expressed 
in many human tissues.15 Several studies have shown that 
the frequency of AR immunopositivity in SDC varies 
between 69.4% and 94% (177/188 in 188 samples from 
163 patients), including in 140/148 (94%), 11/11 (100%) 
regional lymph node metastases and 26/29 (90%) distant 
metastases; however, the frequency of AR immunoposi-
tivity is approximately 16% in the non-SDC salivary gland 
carcinoma group.16,17 It might be possible to use AR- 
targeted treatment strategies for AR-positive tumours, 
and this ADT treatment might be effective for patients 
with SDC. In 2003, Locati et al18 reported the first case 
of AR-positive relapsed parotid adenocarcinoma treated 
with ADT and reported that the patient treated with CAB 
(triptorelin and bicalutamide) achieved a complete 
response; however, the patient ultimately died of chronic 
myelocytic leukaemia. ElineB19 described 35 patients with 
advanced AR-positive SDC who received first-line ADT 
(28 patients received bicalutamide and 7 patients received 
an LHRH analogue and low-dose bicalutamide). Six 
patients had a partial response (18%), and 11 had stable 
disease (32%), leading to a clinical benefit ratio of 50%. 
The median PFS for the ADT-treated patients was 4 
months, and the median duration of clinical benefit was 
11 months. The median overall survival (OS) was 17 
months. Another study showed that patients treated with 
ADT (CAB; bicalutamide plus triptorelin) had a better 
overall response rate (ORR; 64.7%) than those who did 
not receive the treatment, a median PFS of 11 months and 

a median OS of 44 months.20 In addition, a prospective 
Phase II study showed that CAB had equivalent efficacy to 
and less toxicity than other treatments for patients with 
AR-positive metastatic or locally advanced unresectable 
salivary gland carcinoma.21 ADT results in a similar OS 
as achieved with conventional cytotoxic chemotherapy 
when used as a first-line treatment, but response rates in 
patients treated with ADT are higher than in those treated 
with first-line chemotherapy.22 CAB may be more effec-
tive for patients with AR-positive SDC than single-agent 
AR antagonists such as bicalutamide. CYP17A inhibitors, 
such as abiraterone acetate, may be suitable for patients 
resistant to conventional ADT.23 The mechanisms of resis-
tance to AR inhibitors in SDC were not defined. However, 
some mechanisms of resistance to AR inhibitors have been 
identified in prostate cancer. Point mutations within the 
AR ligand-binding domain, signals activated by a related 
kinase not targeted by AR inhibitors and complete AR 
independence could lead to resistance to AR inhibitors.24 

A retrospective clinical trial aimed towards reducing the 
recurrence of stage 4a/b disease confirmed that patients 
with poor-risk, AR-positive SDC who received adjuvant 
ADT after tumour resection had a significantly longer 
disease-free survival (DFS) than the control group 
(3-year DFS 48.2% VS 27.7%, median DFS 33 months 
VS 21 months).25 A combination of endocrine therapy and 
chemoradiotherapy may increase efficacy for patients with 
SDC, similar to the benefits observed following the use of 
this treatment in prostate cancer. Several case reports have 
shown that ADT plus chemotherapy or radiotherapy is 
suitable for patients with AR-positive SDC that is consid-
ered unresectable or for patients who refuse surgery.26,27

To our knowledge, this is the first case described with 
elevated CA724 and there are very few cases with meta-
static salivary duct carcinoma treated with combined 
radiotherapy and endocrine therapy. Previous studies 
have demonstrated that ADT is an important and effective 
therapeutic approach for patients with AR-positive sali-
vary gland carcinoma. There are still some shortcomings 
regarding the use of ADT. First, few studies involving 
a large patient sample size have been performed. Second, 
the mechanisms of resistance to conventional ADT should 
be focused on in SDC. Further more, predictive biomar-
kers, different drugs, drug dosages, and combinations with 
other treatments need to be explored in future studies in 
the context of ADT efficacy. We believe that ADT will 
become increasingly standardized as a first-line treatment 
for AR-positive SDC in the near future.
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