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Abstract

Carcinoma ex pleomorphic adenoma (CXPA) is a malignant tumor of the salivary gland that arises from pleomorphic 

adenoma (PA). Squamous cell carcinoma (SCC) is extremely rare in the salivary glands. We report two cases of acantholytic 

SCC (ASCC) ex PA. Case 1 involved a 72-year-old female, and case 2 involved a 67-year-old male. Histologically, both cases 

involved PA, and salivary duct carcinoma (SDC) components, which were positive for androgen receptor (AR) and gross 

cystic disease fluid protein (GCDFP)-15 but negative for HER2, were seen in the intracapsular regions. The invasive com-

ponents consisted of ASCC, which were positive for cytokeratin 5/6 and p63 but negative for AR and GCDFP-15. The SDC 

and ASCC components were positive for the epidermal growth factor receptor. In both cases, the cytoplasmic localization 

or decreased expression of E-cadherin was observed in the ASCC. In the early phase, CXPA might emerge as SDC, and it 

might change into SCC as it invades beyond the capsule due to changes in microenvironment. Also, the aberrant expression 

of E-cadherin is related to acantholysis in SCC.
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Abbreviations

CXPA  Carcinoma ex pleomorphic adenoma

PA  Pleomorphic adenoma

SDC  Salivary duct carcinoma

AR  Androgen receptor

GCDFP-15  Gross cystic disease fluid protein-15

HER2  Human epidermal growth factor receptor 2

SCC  Squamous cell carcinoma

ASCC  Acantholytic squamous cell carcinoma

EvG  Elastica van Gieson

CK  Cytokeratin

EGFR  Epidermal growth factor receptor

MMG  Mammaglobin

PSA  Prostate specific antigen

ASMA  α-smooth muscle actin

EMT  Epithelial–mesenchymal transition

P/M  Polyclonal/monoclonal

AMACR   Alpha-methylacyl-CoA racemase

Cy  Cytoplasmic positivity

Myo  Myoepithelial cells

Duct  Ductal cells

Introduction

Carcinoma ex pleomorphic adenoma (CXPA) is defined 

as a carcinoma arising from a primary (de novo) or recur-

rent benign pleomorphic adenoma (PA). Gnepp summa-

rized approximately 60 series of CXPA lesions and noted 

that CXPA accounts for approximately 3.6% of all salivary 

gland neoplasms [1, 2]. In a previous study of CXPA, 56% 

of patients with high-grade carcinoma components died of 

their disease [1]. The malignant components of CXPA usu-

ally belong to a single histological subtype, and the most 

common histological subtype is salivary duct carcinoma 
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(SDC), which was seen in approximately half of cases in 

a recent study [3]. The androgen receptor (AR) and gross 

cystic disease fluid protein (GCDFP)-15 are useful markers 

of SDC [4]. The large study indicated that immunopositiv-

ity for HER2 was detected in the cell membranes of 21% of 

high-grade SDC of CXPA [5].

Primary squamous cell carcinoma (SCC) of the salivary 

glands is extremely rare [6]. In cases in which SCC is found 

in the salivary glands, metastasis from tumors of the head 

and neck, skin, or other sites has to be excluded [6].

Acantholytic SCC (ASCC) is a rare subtype of SCC that 

arises in the skin or mucosa. Some authors have reported 

that ASCC is more aggressive than conventional SCC [7, 

8], while others have reported that both subtypes exhibit 

similar outcomes [9].

Here, we report two cases of CXPA of the submandibular 

glands, which involved both ASCC and SDC components. 

To the best of our knowledge, these are the first such cases 

to be reported.

Methods

The tissue specimens were fixed in formalin, embedded in 

paraffin wax and cut into 3 µm-thick sections. We routinely 

performed the hematoxylin and eosin stain, Periodic acid-

Schiff-alcian blue (PAS-AB) stain, and Elastica van Gieson 

(EvG) stain.

Immunohistochemical examinations were performed on 

formalin-fixed and paraffin-embedded tissue sections using 

Leica BOND III automatic immunostainer (Leica, Bannock-

burn, IL). The antibodies used in these examinations, and 

the results of the examinations are summarized in Table.

We used Image J (National Institutes of Health, Bethesda, 

MD) to estimate the percentage of Ki-67 positive tumor cell 

rates.

Case Presentation

Case 1: Clinico-pathological Findings

The patient was a 72-year-old Japanese female, who had 

experienced swelling of the left neck for 45 years. The 

swelling suddenly started to progress rapidly, and she was 

admitted to our hospital 2 months later. On an MRI scan, a 

44 × 45 × 55-mm, irregularly shaped mass, which exhibited 

low signal intensity on T1- and T2-weighted imaging, was 

seen in the left submandibular gland (Fig. 1). Left subman-

dibulectomy and left neck dissection were performed. After 

the operation, radiotherapy (20 Gy) was administered. She 

was alive without disease after 5 years.

Macroscopically, case 1 involved an ill-defined grayish-

white mass in the left submandibular gland (Fig. 2a, b). A 

yellowish firm nodule was seen in the mass. Histologically, 

the nodule contained a hyalinized stroma with a few spindle-

shaped cells and benign ductal structures, which showed 

elastosis after EvG staining (Fig. 2c). The nodule was con-

sidered to be a residual PA. In the peripheral regions of the 

Fig. 1  MRI findings of case 1. MRI revealed an irregularly shaped 

mass, which exhibited low signal intensity, in the left submandibular 

region (arrows) on T2-weighted imaging (a), whereas the mass was 

strongly enhanced on gadolinium-enhanced T1-weighted imaging (b) 

(case 1)
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Fig. 2  Macroscopic and histological findings of the tumor in case 1. a 

Cut surface of the tumor; b Mapping of the three histological compo-

nents PA, a hyalinized nodule, which was suggestive of a pre-existing 

PA (yellow area); SDC, the salivary duct carcinoma component (red 

area); ASCC, the acantholytic squamous cell carcinoma component 

(blue area). The hyalinized nodule showed moderate elastosis and 

hypocellularity (c hematoxylin–eosin staining, original magnifica-

tion: ×200; inset, EvG staining, original magnification: ×400), which 

suggested that it was a pre-existing PA. In the peripheral portion of 

the PA, comedo necrosis and the proliferation of atypical ductal cells 

with relatively large amounts of eosinophilic cytoplasm, which were 

considered to be indicative of SDC, were observed (d hematoxylin–

eosin staining, original magnification: ×200). The invasive carcinoma 

component displayed marked acantholysis; the loss of cell–cell adhe-

sion (e hematoxylin–eosin staining, original magnification: ×200); 

and atypical round prickle cells, which did not produce mucin but 

exhibited a single-cell invasion pattern (f hematoxylin–eosin staining, 

original magnification: ×200; inset, mucicarmine staining, original 

magnification: ×400)
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nodule, atypical ductal cells with large amounts of eosino-

philic cytoplasm were observed, which were considered 

to be indicative of an SDC component (Fig. 2d). The SDC 

component showed cribriform, glandular, and solid growth 

patterns and comedo necrosis. The main tumor, which con-

sisted of proliferating dysplastic squamous cells, was clas-

sified as a widely invasive carcinoma. The proliferation of 

single, scattered, round keratinocytes was seen in 60% of 

the main tumor, and the remaining 40% of the main tumor 

contained less cohesive acantholytic cells arranged in tumor 

nests combined with single-cell keratinization (Fig. 2e, f). 

The nuclei of these cells were round or polyhedral, centrally 

located, and had one or two large nucleoli. This component 

was found to be entirely negative for mucin (Fig. 2f). The 

main invasive tumor was considered to be an ASCC. One 

lymph node metastasis was also detected, and it consisted 

of conventional SCC.

Case 2: Clinico-pathological Findings

The patient was a 67-year-old Japanese male, who had 

suffered from swelling of the right submandibular region 

30 years earlier, when he was diagnosed with a benign 

lesion at a nearby clinic. Recently, this mass had swelled 

rapidly, and dysphagia had emerged. A fine-needle aspira-

tion biopsy was performed, and he was diagnosed with a 

suspected malignant tumor. He was admitted to our hospi-

tal to undergo an operation within a month. MRI showed a 

45 × 55 × 40-mm mass, which exhibited low signal inten-

sity on T1-weighted imaging and a mixture of low and 

high signal intensity on T2-weighted imaging, in the right 

submandibular region. Right submandibulectomy and right 

neck dissection were carried out. Postoperative radiotherapy 

(60 Gy) was administered. No local recurrence or metastasis 

had been detected after 5 months.

Macroscopically, case 2 involved an ill-defined cystic 

tumor containing an intramural yellowish-white solid mass 

in the right submandibular gland. A firm nodule was present 

in the solid component (Fig. 3a–c). Histologically, the nod-

ule, which exhibited marked elastosis during EvG staining, 

had a hyalinized stroma and contained spindle-shaped cells 

and double-layered ductal structures, and a myxoid stroma 

with spindle-shaped cells was seen in a part of the lesion 

(Fig. 3d). Dysplastic changes were also observed in the inner 

ductal cells. This nodule was considered to be a co-exist-

ing PA (which accounted for 10% of the tumor). Atypical 

ductal cells with a large amount of eosinophilic cytoplasm, 

which demonstrated cribriform, Roman-arch, and/or solid 

nest growth patterns, were observed at the periphery of the 

nodule (Fig. 3e). This lesion (which accounted for 35% of 

the tumor) was considered to be SDC. The SDC compo-

nent did not display extracapsular invasion. The invasive 

component (which accounted for 40% of the tumor) con-

sisted of proliferating dysplastic squamous cells, and acan-

tholysis was observed in the central regions of the tumor 

nests, which demonstrated a pseudovascular growth pattern 

(Fig. 3f). This component was negative for mucin staining. 

The residual portion (which accounted for 15% of the tumor) 

was also composed of a keratinizing SCC (Fig. 3g). The 

invasive component was considered to be an ASCC. A single 

lymph node metastasis, which was diagnosed as an ASCC, 

was also detected during a histological examination.

Immunohistochemical Analysis of Cases 1 and 2 (Table)

In both cases, the atypical ductal cells of the SDC com-

ponent exhibited diffuse positivity for cytokeratin (CK) 7, 

epithelial membrane antigen (EMA), GCDFP-15, AR, and 

p53 (Fig. 4a, b). Both cases were positive for the epidermal 

growth factor receptor (EGFR) (Fig. 4c). The lesion in case 

1 was entirely negative for HER2 (Allred score: 0), whereas 

that in case 2 was weakly positive for HER2 (Allred score: 

1 +). Both tumors were positive for mammaglobin (MMG) 

and S-100P, whereas they were negative for prostatic spe-

cific antigen (PSA) and SCC markers.

In both cases, the dysplastic squamous cells of the ASCC 

component were diffusely positive for CK5/6, p63, p40, 

and EGFR (Fig. 4d). ASCC components in both cases were 

partially positive for EMA. Only case 1 was partially posi-

tive for CK7. The ASCC component in case 1 was entirely 

negative for p53, whereas case 2 was strongly positive for 

p53 (Fig. 4e, f). Both ASCC components were negative for 

MMG, PSA, and SDC markers, such as AR and GCDFP-15, 

whereas case 1 was focally positive for S-100P.

Both ASCC components had high Ki-67 labeling indi-

ces (82% and 89% in cases 1 and 2, respectively). In both 

Fig. 3  Macroscopic and histological findings of the tumor in case 2. a 

Cut surface of the tumor; b Mapping of the three histological compo-

nents PA, a hyalinized nodule, which was suggestive of a co-existing 

PA (yellow area); SDC, the salivary duct carcinoma component (red 

area); ASCC, the acantholytic squamous cell carcinoma component 

(blue area). SDC area and ASCC area clearly separated without the 

transitional zone (c hematoxylin–eosin staining, original magnifica-

tion: ×20). The elastic-hard nodule contained proliferating plump 

myoepithelial cells within a myxoid stroma (d hematoxylin–eosin 

staining, original magnification: ×200), which was suggestive of a co-

existing PA. Roman-arch structures, which consisted of large eosino-

philic atypical ductal cells displaying comedo necrosis were observed 

at the periphery of the PA, and this component was diagnosed as an 

SDC (e hematoxylin–eosin staining, original magnification: ×200). 

The invasive portion mainly showed a vascular-like growth pattern, 

which was derived from the degeneration of the central sections of 

the tumor nests, and this component was considered to be an ASCC 

(f hematoxylin–eosin staining, original magnification: ×200; inset, 

PAS-AB staining, original magnification: ×400). However, a small 

part of the invasive portion was composed of SCC cells and exhibited 

keratin pearl formation and so was considered to be a conventional 

SCC (g hematoxylin–eosin staining, original magnification: ×200)

◂
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cases, the spindle-shaped cells in the nodules were positive 

for α-smooth muscle actin (ASMA), p63, p40, and CK5/6; 

therefore, these cells were considered to be neoplastic 

myoepithelial cells, and the nodules were considered to be 

pre-/co-existing PA.

In the ASCC component in case 1, E-cadherin and 

β-catenin were mainly localized in the cytoplasm although 

membranous expression of these molecules was focally 

seen, whereas the ASCC component in case 2 demonstrated 

decreased expression of E-cadherin and β-catenin (Fig. 5). 

Fig. 4  Immunohistochemical results for the carcinoma cells in each 

case. The atypical ductal cells were positive for GCDFP-15 (a immu-

nostaining, original magnification: ×200, case 1), the AR (b immu-

nostaining, original magnification: ×200, case 2), and the EGFR (c 

immunostaining, original magnification: ×200, case 2). The dysplas-

tic squamous cells were positive for CK5/6 (d: immunostaining, orig-

inal magnification: ×200, case 1) i.e., they displayed the SCC phe-

notype. The ASCC cells in case 1 were entirely negative for p53 (e 

immunostaining, original magnification: ×200; inset, the SDC cells 

were strongly positive for p53; immunostaining, original magnifica-

tion: ×400, case 1), whereas the ASCC cells in case 2 were strongly 

positive for p53 (f immunostaining, original magnification: ×200; 

inset, the SDC cells were strongly positive for p53; immunostaining, 

original magnification: ×400, case 2)
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In both cases, E-cadherin and β-catenin were expressed on 

the membranes of the SDC components as well as on normal 

salivary ducts and acinar cells. Strong cytoplasmic expres-

sion of syndecan-1 was seen in the ASCC and SDC cells of 

both cases. Although the ASCC component in case 1 was 

focally and weakly positive for vimentin, that in case 2 was 

negative for vimentin.

We finally diagnosed both cases as ASCC and SDC 

ex-PA, widely invasive, of the submandibular glands.

Discussion

In CXPA, the most common subtypes of the malignant com-

ponent are SDC, adenocarcinoma not otherwise specified, 

undifferentiated carcinoma, myoepithelial carcinoma, and 

epithelial–myoepithelial carcinoma [10]. It is extremely rare 

for SCC to arise as a carcinomatous component of CXPA 

[1]. Only a few cases of such lesions have been reported 

[11–14]. Recently, a case of combined SCC and SDC, which 

was suspected to be a CXPA, was reported [15]. In recent 

studies, no CXPA patients (0%) harbored SCC components 

[10]. To diagnose SCC ex-PA, the identification of pre-/co-

existing PA is essential [12]. Another differential diagnosis 

is mucoepidermoid carcinoma; however, this type of tumor 

typically does not exhibit prominent keratinization and is 

characteristically composed of epidermoid, intermediate, 

and mucous cells, which are positive for intracellular mucin. 

Thus, it is important to perform mucin staining, which pro-

duced negative results in our cases.

SDC is one of the most common carcinoma subtypes 

seen in CXPA, with approximately 25–50% arising from 

a pre-existing PA [3]. Hyalinized nodules in SDC, which 

display elastosis with EvG staining, are considered to be 

pre-existing PA, and a careful search for residual PA com-

ponents should be performed when a SDC is encountered, 

Fig. 5  Immunohistochemical staining of cell–cell adhesion mol-

ecules in the ASCC components in each case. In the invasive ASCC 

cells seen in case 1, E-cadherin mainly localized in the cytoplasm (a 

immunostaining, original magnification: ×200, case 1; inset, E-cad-

herin immunostaining of the SDC component, original magnification: 

×400), as did β-catenin (b immunostaining, original magnification: 

×200, case 1; inset, β-catenin immunostaining of the SDC compo-

nent, original magnification: ×400). In case 2, the invasive ASCC 

cells displayed decreased expression of E-cadherin (c immunostain-

ing, original magnification: ×200, case 2; inset, E-cadherin immu-

nostaining of the SDC component, original magnification: ×400) 

and β-catenin (d immunostaining, original magnification: ×200, case 

2; inset, β-catenin immunostaining of the SDC component, original 

magnification: ×400)
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as the PA component can be overgrown by the SDC com-

ponent [3]. SDC is characterized by positivity for the AR 

and GCDFP-15 [4]. Skalova et al. detected HER2 protein 

overexpression in SDC as well as in malignant cells of 

CXPA, but not in benign PA, and suggested that HER2 is 

useful for detecting the malignant transformation of PA [16]. 

Based on the immunoprofiles of their large series of SDC, 

Takase et al. recently proposed that SDC, including CXPA 

cases, should be divided into “apocrine A”, “apocrine B”, 

“apocrine HER2”, “HER2-enriched”, and “double negative” 

subtypes. Moreover, the “double negative” subtype was fur-

ther subclassified into “basal-like” and “unclassified” types 

[17]. According to their classification, our cases belonged 

to the “apocrine B” subtype. However, as the SDC compo-

nents of both cases were also positive for the EGFR, EGFR 

overexpression might be related to the transformation of a 

basal-like type SDC to an ASCC.

Primary SCC of the salivary glands is typically com-

posed of moderately to well differentiated tissue and exhib-

its infiltrative growth, desmoplasia, and invasion into the 

periglandular soft tissue of, or near, a major salivary gland 

[6]. The presence of squamous dysplasia in a dilated sali-

vary duct is indicative of a primary tumor that originates 

from a salivary gland. The differential diagnoses include 

metastasis from cutaneous SCC of the head and neck or 

other sites [6]. Moreover, squamous metaplasia might be 

also seen in SDC and/or salivary gland carcinomas undergo-

ing high-grade transformation. Squamous metaplasia never 

showed the keratinization and/or keratin pearl formation 

unlike SCC, and moreover, in the even case of SDC without 

squamous metaplasia, some invasive areas partially indi-

cate the immuno-positivity for SDC markers, such as AR or 

GCDFP-15. Therefore, salivary gland SCC have to be diag-

nosed very carefully. Our cases focally or partially indicated 

the single cell keratinization or keratin pearl formation, In 

the present cases, the invasive portions were entirely nega-

tive for SDC markers, and SDC and ASCC components were 

clearly separated without the transitional zone, so that we 

considered that the widely invasive components were not 

squamous metaplasia but true SCC.

ASCC is an uncommon, histologically distinctive variant 

of SCC. In addition to arising in sun-exposed skin in the 

head and neck region, it can also occur in mucosal mem-

branes [9, 18]. Histologically, ASCC shows a gland-like or 

pseudovascular/angiosarcoma-like pattern; SCC with rhab-

doid features is rarely seen [19]. Among our cases, case 1 

involved acantholysis of the central areas of the tumor nests, 

some of which displayed rhabdoid features, whereas case 

2 demonstrated a pseudovascular histology. Dysregulation 

and altered expression of intercellular adhesion molecules 

have been reported in SCC, but the literature offers lim-

ited insight into these abnormalities in ASCC. ASCC was 

reported to exhibit decreased expression of desmoglein 3 

and E-cadherin compared with conventional SCC, whereas 

similar syndecan-1 staining patterns were noted in ASCC 

and SCC [20]. On the other hand, Bayer-Garner and Smoller 

demonstrated that in ASCC reduced syndecan-1 and E-cad-

herin expression were associated with decreased cellular 

differentiation and were also seen in the acantholytic areas, 

where both molecules displayed greater cytoplasmic than 

membranous expression [21]. Such aberrant immunolocali-

zation of E-cadherin is a characteristic of lobular carcinoma 

of the breast, which is associated with mutations, deletions, 

and/or methylation of the CDH1 gene [22]. Recently, we 

reported that in SDC with rhabdoid features the loss of 

cell–cell adhesion is also related to the absence or aberrant 

expression of E-cadherin and β-catenin [23]. Both of the 

present cases displayed decreased or cytoplasmic expres-

sion of E-cadherin and β-catenin; therefore, these adhesion 

molecules were associated with acantholytic changes in our 

cases. On the other hand, the syndecan-1 expression seen in 

the ASCC component was similar to those observed in the 

SDC component and normal salivary gland tissue. There-

fore, syndecan-1 expression was not related to morphologi-

cal changes in our cases. Gu et al. reported that in ASCC 

acantholysis is related to epithelial–mesenchymal transition 

(EMT) according to co-expression of CK and vimentin in 

ASCC cells [24]. A case of SCC with rhabdoid features 

that we reported previously [19] co-expressed pan-CK and 

vimentin, but in the current ASCC cases the upregulation of 

vimentin expression was not observed. Thus, EMT might not 

occur in salivary ASCC.

In conclusion, we reported two extremely rare cases of 

CXPA, in which the carcinomatous components were com-

posed of ASCC and SDC. To the best of our knowledge, this 

is the first case report about ASCC ex-PA. In such cases, 

changes in the microenvironment beyond the PA capsule are 

related to histological transformation from SDC to ASCC. 

Moreover, in salivary ASCC, acantholytic changes might 

be caused by the aberrant expression of E-cadherin and 

β-catenin rather than syndecan-1.
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