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Salivary duct carcinoma in the mandibular anterior region: 
The role of immunohistochemical markers in its definitive 
diagnosis
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INTRODUCTION

Salivary gland neoplasms are clinically and histomorphologically 
diverse group of  lesions that are uncommon and most often 
benign. Salivary gland malignancies comprise <1% of  all 
malignancies and about 5% of  head and neck cancers.[1] Minor 
salivary gland tumors are infrequent accounting for about 
10–15% of  the salivary gland neoplasms and about 80% of  
these are malignant.[2,3] The multifarious histological types of  
minor salivary gland tumors make them the most heterogeneous 
group of  neoplasms in the upper aerodigestive tract and the 
omnipresence of  minor salivary glands further complicates 
their diagnosis and management.[4]

Salivary duct carcinoma (SDC) is a high‑grade adenocarcinoma 
arising from the ductal epithelium of  salivary glands, which 

is clinically characterized by an aggressive behavior with early 
metastasis, local recurrence and significant mortality.[5,6] 
Although many tumors originate from the salivary duct system 
demonstrating ductal structures, the term SDC should be 
restricted for tumors that histologically resemble ductal 
carcinomas of  the breast.[7] Here, we report a case of  SDC of  
minor salivary gland in a 60‑year‑old male patient. The role 
of  immunohistochemical markers in the definitive diagnosis 
of  SDC is also highlighted.

CASE REPORT

A 60‑year‑old male reported with the chief  complaint of  
swelling in the lower anterior jaw region of  15 days duration. 
Patient related this finding to an episode of  extraction which 
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was carried out 2 days before the development of  the lesion. 
The patient confirmed that the swelling was smaller initially and 
grew progressively to its present dimension of  approximately 
3 cm × 4 cm associated with a gnawing pain. There was no 
history of  bleeding or pus discharge and mouth opening was 
within acceptable limits. History of  tobacco use suggested that 
the patient was pan chewer and bidi smoker for over 20 years, with 
abstinence from these habits only in the last 1 year. Patient’s oral 
hygiene was poor and the submental lymph nodes were palpable. 
General examination revealed that the patient was well built and 
nourished with no reported weight loss in the recent past.

The intraoral examination showed an irregular, solitary, sessile 
growth on the lower anterior alveolar region extending from 
the mandibular left first premolar region to mandibular right 
lateral incisor region with the involvement of  the lower lingual 
vestibule [Figure 1]. The swelling was erythematous and tender 
on palpation with mucosal ulceration and sloughing on its 
inferoposterior aspect.

Intraoral periapical radiograph of  the lower anterior region 
revealed an irregular radiolucency in the symphyseal region with 
root resorption of  the associated teeth. The mandibular occlusal 
radiograph showed slight expansion of  the buccal cortical 
plate. The digital orthopantomogram suggested a diffuse 
radiolucent area extending from the roots of  mandibular right 
canine to the left premolar region with resorption in relation 
to mandibular right lateral incisor  [Figure 2]. A provisional 
diagnosis of  intraosseous malignancy was made, and the patient 
was advised biopsy.

The tissue submitted for histological examination was pale 
white to brown in color, rubbery in texture and firm in 
consistency. Histopathologically, tumor cells arranged in the 
form of  cords and islands were seen in the connective tissue 
stroma. Under higher magnification, multiple large ductal 

structures with cribriform growth pattern were seen [Figure 3]. 
In addition, ductal epithelium exhibited fenestrations 
resembling Roman bridge architecture  [Figure  4]. Distinct 
necrosis was seen in the center which resembled comedo‑like 
necrosis [Figure 5]. The invasive component was found to be 
dense with compressed small tumor islands and cords with 
cystic changes at places. The individual tumor cells were 
found to contain moderate amount of  granular eosinophilic 
cytoplasm and large pleomorphic nuclei with coarse chromatin 
and prominent nucleoli  [Figure 6]. The tissue was negative 
for both periodic acid‑Schiff   (PAS) and mucicarmine 
staining. Immunohistochemical staining showed luminal 
cells of  ductal component and tumor cells in infiltrative 
component to be positive for HER‑2/neu  [Figure  7] and 
cytokeratin‑7 (CK‑7) [Figure 8].

CLINICOPATHOLOGIC INTERPRETATION

The salivary gland tumors showing papillary cystic 
variantion or cribriform growth patterns such as high‑grade 
mucoepidermoid carcinoma, a papillary cystic variant of  
acinic cell carcinoma, oncocytic carcinoma and metastatic 
breast carcinoma were considered in the differential diagnosis. 
Mucoepidermoid carcinoma usually lacks a cribriform growth 
pattern, is distinguished by its more variable cell population, 
including the presence of  epidermoid and mucous cells. The 
mucous cells are demonstrated by PAS and mucicarmine 
stains. The papillary cystic variant of  acinic cell carcinoma 
may exhibit architectural patterns similar to those of  
SDC. The cytoplasm of  the cells in acinic cell carcinoma 
contains PAS‑positive, diastase‑resistant secretory granules. 
Histopathologically, oncocytic carcinoma comprises large 
epithelioid cells with round nuclei and greater amount of  
cytoplasm. A phosphotungstic acid hematoxylin stain will 
reveal intracytoplasmic granules indicative of  mitochondria 
in oncocytic carcinoma. SDC can be differentiated from 
high‑grade adenocarcinoma not otherwise specified by the 
characteristic intraductal growth patterns.[7] The characteristic 
histopathology and strong HER‑2/neu expression in our 
case helped us rule out these malignancies. Metastatic 

Figure 1: Irregular mass on the lower anterior alveolar region
Figure 2: The digital orthopantomogram showing a diffuse radiolucent 
area in the lower anterior region
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breast carcinoma was ruled out on the basis of  detailed 
clinical evaluation and gender of  the patient. Squamous cell 
carcinoma involving the glands as metastasis or extension from 
adjacent sites was ruled out based on CK‑7 positivity which 
is considered a marker for glandular origin. On the basis of  

histopathological and immunohistochemical findings, the 
final diagnosis of  SDC was made.

Subsequent magnetic resonance imaging, bone scan and 
ultrasonography findings revealed multiple metastatic deposits 

Figure 3: Photomicrograph showing multiple large ductal structures 
with cribriform‑like growth pattern (H&E stain, ×40)

Figure  4: Photomicrograph showing ductal epithelium exhibiting 
fenestrations resembling Roman bridge architecture (H&E stain, ×200)

Figure  5: Photomicrograph showing necrosis seen in the center 
resembling comedo‑like necrosis (H&E stain, ×100)

Figure 6: Photomicrograph showing tumor cells with moderate amount 
of granular eosinophilic cytoplasm and large, pleomorphic nuclei with 
coarse chromatin and prominent nucleoli (H&E stain, ×400)

Figure  7: Luminal cells of ductal component and tumor cells in 
infiltrative component are positive for HER‑2/neu  (IHC stain, ×40)

Figure  8: Luminal cells of ductal component and tumor cells in 
infiltrative component positive for cytokeratin 7 (IHC stain, ×400)
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in the scapula, humerus, pelvic bones and liver. The patient was 
subsequently lost to follow‑up.

DISCUSSION

SDC was recognized as a distinct entity and included in the 
2nd edition of  the WHO classification of  salivary gland tumors 
in 1991,[8] however, the first description of  SDC by Kleinsasser 
et  al. dates back to 1968.[9] According to the 2005 WHO 
classification, SDC is defined as “an aggressive adenocarcinoma 
which resembles high‑grade breast duct carcinoma.”[10] It has 
also been termed cribriform salivary carcinoma of  excretory 
ducts and infiltrating SDC.[11,12] The etiology remains unknown, 
although one case was found in a patient with long‑standing 
chronic obstructive sialadenitis.[13] The parotid gland is the 
most common site of  origin, but occasionally minor salivary 
glands may also be involved.[5,14] To the best of  our knowledge, 
about 39 cases of  SDC arising in the minor salivary glands 
have been reported, the most common site being the hard 
palate. In addition, cases have been reported in the posterior 
mandible arising from the retromolar glands or ectopic salivary 
glands.[15‑17] It is a high‑grade malignant tumor which has 
propensity for invasive spread, perineural invasion with early 
locoregional and distant metastasis.[5,6,11] To confirm the origin 
of  SDC within the jaw (intraosseous), there should be an intact 
cortical bone with no connection between the oral mucosal 
surface and the lesion and metastasis from other primary lesions 
should be ruled out.[17] However, in the present case, although 
a complete workup ruled out metastasis from other primary 
lesions, the lesion was seen involving the oral mucosal surface.

Histologically, SDC bears a striking resemblance to ductal 
carcinoma of  the breast with intraductal and invasive 
components. The intraductal component comprises expanded 
salivary ducts that lack a definite lobular arrangement with 
fenestrated  (Roman bridge), solid, papillary, cribriform and 
comedo patterns. The invasive carcinoma consists of  irregular 
glands and cords of  cells that frequently elicit a prominent 
desmoplastic reaction.[6] Common histological variants of  SDC 
are sarcomatoid,[18] mucin‑rich[19] and invasive micropapillary[20] 
A low‑grade SDC with predominant intraductal growth pattern 
has also been described.[21] However, it is recognized as a distinct 
entity according to the WHO classification 2005 and termed 
low‑grade cribriform cystadenocarcinoma.[22]

SDC exhibits immunoreactivity for CKs, carcinoembryonic 
antigen, epithelial membrane antigen.[5,11,23] Prostate‑specific 
antigen (PSA) and androgen receptor (AR) have been found 
to be positive[24] and high AR expression in SDC may play an 
important role in tumor progression.[25] The strong expression 
of  AR and frequent demonstration of  PSA may indicate 
that though SDC shares a histological similarity to ductal 

carcinoma of the breast, is rather immunophenotypically similar 
to prostatic carcinoma and may share a common mechanism 
of  carcinogenesis. In addition, anti‑androgen therapy as used 
in prostatic carcinoma might be beneficial in patients with 
metastatic SDC when other treatment modalities fail.[24] An 
association of  p53 expression and patient outcome is not clear 
in SDC.[23,26] Ki‑67 labeling index has been found to be high in 
SDC, thus reflecting an increased cellular activity and aggressive 
clinical behavior.[23,27] Analysis of  p53 and HER‑2/neu 
expression at initial diagnosis may aid in predicting the risk for 
the development of  local recurrence and metastasis.[27]

HER‑2/neu gene, also known as c‑erbB‑2, encodes a 
transmembranous tyrosine kinase growth factor receptor and 
its overexpression has been reported in various carcinomas, 
including breast and salivary gland tumors mostly SDCs.[28,29] 
However, unlike breast ductal carcinomas, the frequency of  
positivity for estrogen and progesterone receptors in SDC 
is considerably less.[30] HER‑2/neu gene amplification or 
overexpression is demonstrated in approximately 15–20% of  
breast cancers.[29] HER‑2/neu overexpression may significantly 
correlate with the clinical outcome in SDC.[27] Furthermore, 
this highly malignant tumor might respond to therapy with 
monoclonal antibody trastuzumab directed against the 
extracellular domain of  the HER‑2/neu protein.[31]

The primary tumors of  various origin and histologic type may 
metastasize or invade into the salivary glands, posing significant 
diagnostic challenge.[32] However, carcinomas largely reserve 
the CK profile of  their epithelium of  origin, thus making 
the differential immunohistochemical staining aid in the 
appropriate diagnosis.[33] A vast majority of  adenocarcinomas 
including lung, ovary, uterus, breast, salivary gland are positive 
for CK‑7; however, adenocarcinoma of  the prostate and 
colon are rarely positive. CK‑7 immunostaining is considered 
a valuable marker in the diagnostic workup of  a carcinoma. 
The neoplasms of  lung, breast, ovary, endometrium, bladder, 
thymus are positive for CK‑7.[34] Most of  the salivary gland 
malignancies including SDC are positive for CK‑7.[33] Thus, 
CK‑7 may add valuable information for the differential 
diagnosis of  the primary salivary gland carcinomas and 
metastatic tumors and also in the diagnosis of  metastatic 
salivary gland malignancies.[32,33]

Minor SDCs are rare and account for very few percentage 
in salivary gland carcinomas. Histopathologically, SDCs 
resemble various other tumors of  the salivary gland. 
Immunohistochemical markers can be of  value in diagnosing 
rare salivary gland malignancies including SDCs.
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