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Abstract 
An extremely exceptional case of salivary duct carcinoma (SDC) arising from pre-existing epithelial-

myoepithelial carcinoma (EMC) of the parotid gland is herein described. The patient was a 50-year-

old Japanese female, who presented with an asymptomatic mass of the right parotid gland that had 

been present for approximately 7 years. A superficial lobectomy of the parotid gland was performed 

and there have been no symptoms of recurrence or distant metastasis during over 10-year follow-up 

period. Histologically, the tumor was composed of an EMC component having double-layered ducts 

and invasive nests of myoepithelial clear cells with an SDC component intermingled throughout the 

lesion, which consisted of eosinophilic pleomorphic cells. Nests of the SDC component were 

occasionally accompanied by small luminal structures and minimally focalized comedo necrosis, and 

were immunoreactive for androgen receptor and GCDFP15. Fine needle aspiration cytology showed 

moderate cellularity, a few three-dimensional or sheet-like clusters, and single dispersed cells with 

abundant granular cytoplasm in the background. Furthermore, hyperchromatic small or flattened cells 

were identified attaching to the periphery of the clusters in retrospective observation. Metachromasia 

was also seen in May-Grunwald Giemsa stain.  

Keywords: Salivary duct carcinoma; Epithelial-myoepithelial carcinoma; Parotid gland; 

Dedifferentiation; High-grade transformation; Fine needle aspiration cytology 
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Introduction  
 

Salivary duct carcinoma (SDC) is histologically 

equivalent to invasive ductal carcinoma and is 

known as a high-grade carcinoma with an 

extremely poor prognosis among salivary gland 

tumors [1,2]. Apocrine-like characteristics are 

apparent in well-differentiated regions, and the 

expression of gross cystic disease fluid protein 

15 (GCDFP15) and androgen receptor (AR) is 

generally regarded as a useful diagnostic index 

[3]. SDC usually occurs in the parotid gland of 

older males, but this is not the case with SDC 

arising ex pleomorphic adenoma (PA), which 

can occur in young adults, in females and in 

intraoral minor salivary glands. 

 

On the other hand, epithelial-myoepithelial 

carcinoma (EMC) is a low- to intermediate-

grade carcinoma comprising mainly double-

layered ducts with inner luminal cells and outer 

myoepithelial clear cells in addition to clear cell 

nests. Various histological modifications such 

as apocrine-like or squamous metaplasia as well 

as sebaceous differentiation are sometimes 

observed [4,5], and the existence of cases with 

high-grade transformation (so-called 

dedifferentiation) is also known [6,7]. Herein, 

we describe an extremely rare case of SDC 

arising from pre-existing EMC of the parotid 

gland.  

 

 

 

 

 

Case report 

 
The patient was a 50-year-old Japanese female 

with a history of diabetes and hypertension, 

who presented with an asymptomatic mass of 

the right parotid gland that had been present for 

approximately seven years. The parotid mass 

had gradually increased in size, until she visited 

a local general hospital for surgical removal of 

the tumor. Magnetic resonance imaging (MRI) 

revealed a solid tumor measuring 13×10mm in 

greatest diameter, with a low signal on T1-

weighted images and a slightly high signal on 

T2-weighted images (Figure1a). The clinical 

diagnosis was PA, and fine needle aspiration 

cytology (FNAC) was performed on the parotid 

gland tumor. The tumor was classified as 

indeterminate, favor low-grade malignant 

tumor by FNAC, and superficial lobectomy of 

the parotid gland was performed along with 

minor dissection of the regional lymph nodes. 

There have been no symptoms of recurrence or 

distant metastasis during over ten-year follow-

up period. 

 

Pathological findings 

 
Gross and light-microscopic observation 

 

On the cut surface of the gross specimen, the 

tumor presented a white to pale yellowish, well-

circumscribed, but irregular-margined mass 

(Figure1b).  
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Figure 1: MRI reveals a solid tumor measuring 13×10mm in greatest diameter with a slightly high 

signal on T2W1 (a, arrow). On the cut surface of gross specimen, the tumor presents a white to pale 

yellowish, well-circumscribed, but irregular-margined mass (b). 

 

Histologically, the tumor was composed of double-layered ducts consisting of inner luminal cells and 

outer myoepithelial clear cells mainly near the center of the lesion, and small invasive nests solely 

consisting of clear cells were sporadically found in the background of parotid parenchyma at the 

marginal area. There were also solid nests varying in size throughout the mass, which were consisted 

of pleomorphic cells having abundant eosinophilic granular cytoplasm and conspicuous nucleoli. Nests 

were occasionally accompanied by small luminal structures and minimally focalized comedo necrosis. 

Cord-like invasion was also noted in the fibrous stroma. Between these two components, there were 

transitional regions, where eosinophilic cells tended to form small, well-demarcated and smooth round-

shaped nests, while the outer myoepithelial cells of double-layered ducts were occasionally compressed 

into a flattened shape by swollen inner luminal cells (Figure 2,3).  

 

No lymph node metastasis was detected in any histological sections. Then, the tumor was classified as 

pT1N0M0, pStageI in accordance with the 8th Edition of Union for International Cancer Control 

(UICC) TNM classification of malignant tumors. 

 

a 
b 
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Figure 2: Light microscopy. The tumor presents a relatively well-defined but partially irregular and 

lobulated mass (a). The EMC component comprises of double-layered ducts composed of luminal cells 

in the inner layer and outer myoepithelial clear cells (b). In the transitional region, where both 

components meet, double-layered ducts have swollen inner luminal cells and small round or spindle-

shaped cells derived from the outer myoepithelial cells of the EMC component are arranged at the 

periphery of the nests (c,d). Also, invasive clear cell nests are found in the marginal area (e). 

 

a 

c 

b 

e d 
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Figure 3: The SDC component is accompanied by comedo necrosis in large nests consisting of 

eosinophilic granular cells with irregular-shaped nuclei (a,b). The SDC component exhibits nesting or 

cord-like invasion into the fibrous stroma (c,d). 

 

Immunohistochemistry 
 

Eosinophilic granular cells were 

immunohistochemically positive for 

GCDFP15, AR and HER2 besides epithelial 

membrane antigen (EMA) and cytokeratin 7 

(CK7), all of which were diffusely 

immunoreactive. Reactions for CK5/6 were 

generally limited, and myoepithelial markers 

such as S100 protein, vimentin, alpha-smooth 

muscle actin (aSMA), p63, and p40 were all 

negative. Conversely, myoepithelial cells of the 

double-layered ducts were positive for S100 

protein, vimentin, aSMA, p63, p40 and WT1 

(Wilms Tumor 1) protein (6F-H2). DOG1 was 

negative. Inner luminal cells were positive for 

EMA and CK7. Furthermore, AR and 

GCDFP15 were reactive corresponding to 

swollen cells in transitional regions. Thus, 

combined with light-microscopic features, a 

high-grade component consisting of 

eosinophilic pleomorphic cells was considered 

to be SDC. The other component mainly 

composed of double-layered ducts was 

determined as EMC. Ki-67 (MIB1) reacted 

more prominently in the SDC component than 

the EMC component (Figure 4,5). 

 

It was presumed that the SDC component 

originated from the preceding EMC and that 

EMC caused invasive growth of solely the SDC 

component without myoepithelial cells into the 

fibrous stroma through cellular transformation 

of inner luminal cells. 

a 

c 

b 

d 
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Figure 4: Immunohistochemistry. The SDC component is diffusely positive for AR (a,b), and some 

ducts of the EMC component are also positive for AR (arrows). Also GCDFP15 is diffusely positive 

(c) except the EMC component (right upper). S100 protein is widely positive and is generally consistent 

with the localization of other myoepithelial markers such as aSMA, p63 and also WT1 protein (d-g). 

Myoepithelial cell intervening between SDC tumor cells (d). Invasive ducts of EMC are seen in the 

marginal area (g). 

a 

e 

d 

b 

f 

c 

g 
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Figure 5: Immunohistochemistry. CK5/6 are positive corresponding to the outer myoepithelial cells of 

the EMC component, but invasive nests of SDC are not recognized (a,b), which are highlighted by CK7 

(c). Arrows designating invasive nests. The SDC component shows a significantly higher Ki-67 labeling 

rate (maximum up to 13.4%) than the EMC component, and the number of positive cells in the EMC 

component is small (d,e). 

 

Cytological findings  

 

The aspirated material was 95% alcohol-fixed, 

and stained with Papanicolaou. Remaining 

specimens were dried and stained using the 

May-Grunwald Giemsa (MGG) method. The 

FNAC smear showed moderate cellularity, a 

few three-dimensional or sheet-like clusters, 

and single dispersed cells with abundant 

granular cytoplasm in the background. 

Although the nuclei were round to oval and of 

various sizes, with irregular and conspicuous 

nucleoli, the tumor cells with cytoplasmic 

vacuoles had a comparatively low 

nuclear/cytoplasmic (N/C) ratio with 

multinucleated cells occasionally 

intermingling. A few mitotic figures were 

observed. No background necrosis was 

observed as well as myxochondroid stroma 

reminiscent of PA. However, retrospective 

observation revealed metachromasia in MGG 

stain suggesting basement membrane-like 

substances or stromal mucin. In addition, in the 

nearby clusters, hyperchromatic small or 

flattened cells were attached to the periphery of 

the clusters, which were interpreted as remnants 

of outer myoepithelial cells derived from 

double-layered ducts of the EMC component, 

while eosinophilic granular cells were regarded 

as the SDC component (Figure 6).  

 

 

a 

e d 

b c 
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Figure 6: FNAC findings. The SDC component appears as a loosely bound or cohesive aggregates 

containing granular pleomorphic cells with prominent nucleoli (a-c). A few spindle-shaped cells are 

intermingled in a loose cluster (b). Pleomorphic cells are seen in also in MMG stain (d), occasionally 

associated with giant or multinuclear cells (e). Metachromasia is found within or around dense 

aggregates (e,f). Flattened myoepithelial cells of the EMC component are attached to the periphery of 

the aggregates (arrows). This finding reflects characteristics seen in Figure 2d. 

a 

b 

d c 

f 
e 
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Discussion 
 

Histologically, the relationship between both 

components of SDC and EMC in the present 

case resembled that of SDC developing as 

carcinoma ex PA (CPA), but the characteristic 

localization of S100 protein was consistent with 

the characteristics of EMC and was not 

restricted to PA. EMC component was 

distinguishable from PA because double-

layered ducts and the clear cell nests themselves 

showed overt invasive growth into the parotid 

parenchyma. Plasmacytoid cells and 

myxochondroid stroma characteristic of PA 

were completely lacking. 

 

However, although the FNAC findings 

retrospectively well reflected the characteristics 

of the present tumor, no finding narrowed down 

the diagnosis to EMC simply on the basis of the 

myoepithelial cell aggregates, and ruling out 

CPA was virtually impossible, even if SDC 

could be detected and estimated and even if the 

general immunocytochemistry was applicable.  

 

As mentioned above, EMC has apocrine-like 

features that are sometimes prominent, and 

Seethala et al. suggested that such a 

characteristic case could be a precursor lesion 

to hybrid tumor of EMC and SDC [4], although 

it should be termed as a hybrid carcinoma in 

this instance. In fact, a case remarkably similar 

to the present case was reported as a hybrid 

carcinoma of EMC and SDC in Japan [8]. 

Moreover, another rare case of SDC originating 

from an EMC was described in a report by 

Hamamoto et al. [9], in which one of us, the 

primary author (HH) participated. This case 

followed a lethal course due to diffuse invasive 

growth out of the parotid gland. Both cases can 

be regarded as actual cases proving the 

hypothesis by Seethala et al. [5], as well as our 

present case. Our case closely resembles the 

case reported by Hamamoto et al. with respect 

to the immunohistochemical finding except for 

the absence of DOG1 immunoreactivity, but 

differs regarding the lack of wide spread 

invasion and in following a favorable course, 

and thus is rather similar to the case by 

Kainuma et al. [8]. The proportion of both 

components was almost mutually equal in the 

present case. Furthermore, three cases of 

carcinoma arising ex basal cell adenoma have 

been described by Nagao et al. [10], among 

them, however, a case showing wide spread 

invasion and BRST1 immunoreactivity may 

require ruling out such cases described here, 

because EMC sometimes exhibits prominent 

basaloid features.  

 

A hybrid tumor shows multiple different 

histological features that do not overlap with 

each other and is defined as a “neoplasm 

composed of two or more disparate patterns that 

are not included in each other histologic realm” 

[11]. However, in a narrow sense, while there is 

a description that limits the mutual relationship 

in terms of both differentiation directions and 

histogenesis [12], another study in which the 

target cases were collected without considering 

these viewpoints at all was reported [13]. 

Furthermore, clear references have not been 

made in the current WHO classification or 

AFIP Atlas of Tumor Pathology, and thus no 

established theory or consensus has been 

formed to date.  

 

However, like hybrid carcinoma, 

dedifferentiated carcinoma is a carcinoma 

comprising a plurality of different histological 

appearances, and is characterized by the 

presence of a pre-existing low-grade carcinoma 

in addition to a dedifferentiated component 

with a high-grade malignant potential in 

histology. The dedifferentiated component 

generally takes the form of an undifferentiated 

carcinoma or high-grade adenocarcinoma NOS 

[14,15], but there is currently no description 

stating that the dedifferentiated component 

should not have distinct features that could be 

termed as a specific histological type such as 

that noted in hybrid carcinoma.  
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As stated similarly in the report by Hamamoto 

et al. [9], in the present example, the 

histological characteristics of the two 

components were clear and there was a marked 

difference between them. Thus, it seems that 

the interpretation of hybrid carcinoma is 

generally acceptable. However, because it 

contained an EMC component, as a low-grade 

carcinoma along with SDC component being a 

high-grade carcinoma, it could be interpreted as 

both a dedifferentiated carcinoma and a hybrid 

carcinoma. A narrower definition of hybrid 

tumors stated that "one has no evidence to be 

regarded as derived from the other" [11], but 

this has been removed from the revised second 

edition of this text for some reason. Apart from 

this conflicting background of the mechanism 

of occurrence, it would be currently and finally 

appropriate to treat also the present case here as 

a dedifferentiated carcinoma. Considering the 

general image of dedifferentiated carcinoma, 

including its "unknown" or “hard to name” 

high-grade component that leads to death, it is 

not unreasonable to presume that a certain 

number of pathologists will find this 

interpretation uncomfortable. However, the 

differences between the present case and that of 

Hamamoto et al. [9] may be merely the result of 

timing issue, and widespread invasion and 

death would ultimately occur, if the disease is 

left untreated for more years.  

 

Conclusion 

 

An extremely exceptional case of SDC arising 

from pre-existing EMC of the parotid gland was 

herein described. As described above, hybrid 

carcinomas and dedifferentiated carcinomas, 

which should be distinguished from each other 

in some cases as seemingly similar and 

different, are named and defined on the basis of 

their different characteristics or viewpoints. 

Therefore, there may be an inseparable, so to 

speak, histologically overlapping region 

between the two concepts, and the present case 

should be regarded as an example included in 

that region.  

In conclusion, although extremely rare, such 

exceptional and complicated cases do exist and 

are virtually impossible to interpret strictly by 

cytology alone. But cytology could function 

successfully by guiding the next step, adequate 

surgical procedure.  
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