
Ⅰ. Introduction

Sialadenoma papilliferum (SP) is a rare, benign exophytic

tumor of salivary gland origin. According to recent studies1,2,

approximately 50 cases have been reported since the lesion

was first described by Abrams and Finck3 in 1969, who pro-

posed the term “sialadenoma papilliferum”because of the his-

tological similarity between this type of salivary gland tumor

and syringocystadenoma papilliferum of cutaneous adnexal

origin. Clinically, it usually occur in men older than 50, as a

painless papillary growth at the junction of the hard and soft

palate1,4,5. Histologically, it is characterized by both exophytic

and endophytic proliferation of ductal epithelium composed of

a double layer of cells2,5,6. 

The histogenesis of SP remains unclear. Some authors have

suggested that it has an excretory duct7,8 or pluripotential

myoepithelial6,9 cellular origin, while others have proposed that

it originates from intercalated salivary ducts, because of the

presence of squamous differentiation10,11. Recently, a number of

investigators have presented immunohistochemical results con-

cerning the pathogenesis of SP1,2,6,9,10,12,13, but these results vary

in the point of view. In the present study, we describe immuno-

histochemical studies for the antibodies of cytokeratins (CK)

and myoepithelial cell (MEC) markers in a new SP case. In

addition, in order to further understand the pathogenesis of this

tumor, we reviewed recent literature for immunohistochemical

studies on SP. 

Ⅱ. Case presentation

A 69-year-old woman presented with an exophytic mucosal

growth on the palate, which the patient noted had grown slow-

ly over about 2 years. A clinical examination revealed an exo-

phytic dome-shaped mass, measuring approximately 1.5×1

cm, at the posterior hard palate lateral to midline. No discol-

oration or ulceration was observed on the mass.(Fig. 1. A) A

tissue sample of the lesion was incised under local anesthesia

for histopathological examination, which resulted in a patho-

logical finding of a benign salivary gland duct tumor, resem-

bling sialadenoma papilliferum. In magnetic resonance imag-

ing (MRI), the underlying palatine bone was intact and

healthy. Accordingly, the lesion was completely excised with

an adequate safety margin under general anesthesia.(Figs. 1.

B, C). 
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Sialadenoma papilliferum (SP) is a rare benign neoplasm that normally arises from the minor salivary glands, particularly in the palate. SP is normally

encountered in older men with an exophytic papillary surface growth. In the present study, an SP of the hard palate of a 69-year-old woman was

examined immunohistochemically. Myoepithelial cell markers, such as S-100, smooth muscle actin and vimentin, were observed in the basal or lumi-

nal layer of tumor cells, indicating that myoepithelial cells participate in the pathogenesis of SP. In addition, cytokeratin 7 was also strongly detected

in the tumor cells, suggesting that excretory ductal epithelial cells have a role in its histogenesis. A review of the literature of immunohistochemical

studies on SP showed that the expression and co-expression of cytokeratins and myoepithelial cell markers have been reported in tumor cells. These

results suggested that excretory duct cells and myoepithelial cells participate in the pathogenesis of SP. 
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Histologically, the tumor was an irregular shaped, non-cap-

sulated nodular mass in oral mucosa, although it was well

demarcated. The superficial portion had a large ductal struc-

ture, lined by squamous epithelium with acanthosis and parak-

eratosis. The deeper portion disclosed irregular ductal structure

proliferation, which was composed of multiple papillary pro-

jections, cleft formation, ductal dilation, and microcystic

lesions.(Figs. 2A, B) The lining epithelium was composed of

two cellular components, namely, luminal columnar cells and

short cuboidal or basaloid cells.(Fig. 2. C) The luminal cells

had a single round to oval nucleus with minute nucleoli and no

atypism. Some mucin cells were occasionally interspersed

among lining cells.(Fig. 2. D) No invasion of surrounding stro-

mal tissue was evident. The tumor was finally diagnosed as a

benign sialadenoma papilliferum based on these pathologic

findings. 

The surgical specimen was sectioned at 4 μm for immunohis-

tochemical studies. Immunostaining was conducted using an

automated immunostainer (Lab Vision Autostainer, Lab

Vision, CA, USA). CK 7 was strongly expressed, but CK 20

was absent in tumor cells.(Figs. 3. A, B) S-100 protein was

moderately expressed in all epithelial layers of luminally and

basally located cells.(Fig. 3. C) Staining for smooth muscle

actin (SMA) was strong in the basal layer, but negative in the

luminal columnar cells.(Fig. 3. D) Vimentin was weakly

expressed in the basal layer of some tumor cells (Fig. 3. E), but

carcinoembryonic antigen (CEA) staining was negative in all

tumor cell layers.(Fig. 3. F)

The primary antibodies used and our immunohistochemical

staining results are summarized in Table 1. Positive immunos-

taining intensities were graded as +++, ++, + and - for strong,

moderate, weak and negative staining, respectively. 

Fig. 1. Perioperative radiologic and clinical features. A. In preoperative MRI view, well demarcated firm mass

was observed under the palatal mucosa (white arrow). B. After removal of tumor, intact hard palatal bone

was detected. C. Main mass (*), approximately 1.5x1 cm size, was resected with peripheral normal tissues.

D. After 6 months of operation, completely healed palatal mucosa was observed.   

(MRI: magnetic resonance imaging)

A B

C D

*
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Fig. 2. Photomicrograph of the

lesion.(H&E staining) A. The central

portion of the tumor was contained

hyperplastic squamous epithelium

connected to surface mucosa,

whereas the remaining tumor showed

glandular (arrow) and projecting pap-

illary portion (arrowhead).(original

magnification x12) B. Ductal prolifera-

tion and dilation with papillary folds

were observed in the glandular por-

tion under moderate magnification.

(original magnification x40) C. High

magnification image of a region

showing papillary projection. Papillary

fronds were lined by a double row of

cells composed of luminal columnar

cells and short cuboidal or basaloid

cells.(original magnification x200) D.

High magnification glandular portion.

Some mucin-secreting cells (arrow)

were occasionally observed among

lining columnar cells of the dilated

duct .(original magnification x200)

A B

C D

▲

A B

C D

E F

Fig. 3. Immunohistochemical findings

of the lesion. A, B. CK 7 was strongly

expressed, but CK20 was absent in

tumor cells.(original magnification

x100) C. S-100 protein was moder-

ately expressed in tumor cell luminal

and basal layers.(original magnifica-

tion x100) D. SMA was strongly

expressed in the basal layer of tumor

cells (arrow), but was not observed

in the luminal columnar cells.(original

magnification x200) E. Vimentin was

weakly expressed in the basal layer of

tumor cells.(original magnification

x200)  F. CEA expression was not

observed in any tumor cell layer.

(original magnification x100) 

(CK7: cytokeratin 7, CK20: cytoker-

atin 20, S-100: S-100 protein, SMA:

smooth muscle actin, CEA: carci-

noembryonic antigen)

CK7 CK20

S-100 SMA

Vimentin CEA
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Ⅲ. Discussion 

Abrams and Finck3 first described SP as having two distinct

histological components: the superficial squamous epithelium

composing the exophytic papillomatous portion of the lesion

and the tortuous, widely dilated duct-like structures with the

typical double layering. The junction of hard and soft palate is

most frequently affected, other intraoral sites are the buccal

mucosa, retromolar pad, lip, and parotid gland1, although

rarely SP has been reported in broncheal12 and esophageal14

mucosa. This tumor is best treated by conservative surgical

excision. Recurrence and malignant transformation are rare. In

the English literature, two cases of recurrence15,16 have been

described, and one malignant SP case2 has been reported.

Various theories have been proposed regarding the cellular ori-

gin of SP, and hyperplastic and neoplastic origins have been

considered. Many researchers believed it to have a neoplastic

origin, but its precise pathogenesis is not understood.

In one study, immunohistochemical and electron microscop-

ic examinations were unhelpful in terms of arriving at a correct

histological diagnosis17, which indicates that a proper diagnosis

can be made by conventional histopathological examination.

However, immunohistochemical studies are required to probe

its pathogenesis. In addition to the present case, our literature

review revealed seven other immunohistochemical studies on

SP (Table 2), and that various types of CK have been used to

detect tumors of excretory duct cell origin, and that MEC

markers have been used to detect those of MEC origin. 

Many attempts have been made to identify a suitable

Table 2. Summary of immunohistochmical studies conducted on sialadenoma papilliferum

Authors Number of case/Location Result of immunohistochemistry

Nakahata et al10, 1990 1 / No description CK (+++)1, Vimentin (++)2, Desmin (+)3: co-expression

CK 19, S-100: Pos in luminal cells

Maiorano et al9, 1996 4/ Hard palates and 1st subset of basal cells 

1/ Cheek CK 14, SMA, S-100, Vimentin, GFAP: Pos

2nd subset of basal cells

SMA, Vimentin, S-100, GFAP: Neg

CK 7, CEA, EMA, Vimentin, S-100: Pos

Ubaidat et al6, 2001 2/ Hard palates GFAP, Desmin, CK 20, MSA: Neg

CK 19, 14, 13, 7, 8: Pos

Gomes et al13, 2004 2/ Hard palates Vimentin, SMA: Neg

CK 7, 17, 19: Pos: CK 20: Neg

Bobos et al12, 2003 1/ Bronchus S-100, EMA: Pos in epithelium

SMA, S-100: Pos in myoepithelium

CKs, EMA, CEA: Pos in luminal cells 

Shimoda et al2, 2004 1 Malignant case/ SMA, S-100, Vimentin: Pos in basal cells

Hard palate P53, CKs, EMA, S-100, CEA: Pos in cancer cells

CKs: Pos

Mahajan et al1, 2007 1/ Cheek Vimentin, SMA: Neg

Basal layer: CK 7 (+++), S-100 (++), SMA (+++), 

Current case 1/ Hard palate Vimentin (+)

Luminal layer: CK 7 (+++), S-100 (++), SMA (-)4

CK 20, CEA: Neg in all tumor cells

(+++1: strong, ++2: moderate, +3: weak, -4: negative, Pos: positive expression, Neg: negative expression, CK: cytokeratin, SMA: smooth muscle

actin, GFAP: glial fibrillary acidic protein, EMA: epithelial membrane antigen, MSA: muscle-specific actin, CEA: carcinoembryonic antigen)

Table 1. Primary antibodies, staining methods, and

results of immunohistochemical staining

Immunostaining 

Antibody Dilution Source
intensity

Basal Luminal

layer layer

CK 7 1:1,500 Zymed (CA, USA) +++ +++

CK 20 1:1,500 Neomarker (CA, USA) - -

S-100 1:10 DAKO (Denmark) ++ ++

SMA 1:1,500 Neomarker (CA, USA) +++ -

Vimentin 1:20 DAKO (Denmark) + -

CEA 1:20 DAKO (Denmark) - -

(CK: cytokeratin, SMA: smooth muscle actin, CEA: carcinoembry-

onic antigen) 
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immunohistochemical marker for MEC in salivary gland neo-

plasms. Initially, S-100 protein was the most popular marker

for MEC, but subsequent studies found it unreliable, because it

can also be expressed in ductal cells18. Accordingly, SMA was

adopted as a standard marker for normal and neoplastic MEC,

but later study showed that neoplastic MEC may not express

SMA19. Vimentin has also been used as a neoplastic MEC

marker, and as an early marker of myoepithelial differentia-

tion. More recently, novel markers of smooth muscle differen-

tiation, such as, calponin and H-caldesmon, have been

described in MEC of normal and modified neoplastic types,

and some authors have suggested that the best way to identify-

ing MEC is by using vimentin plus SMA or calponin, because

in tumors MEC are hardly ever fully differentiated20. 

Nakahata et al10 observed the co-expression of three different

types of intermediate-sized filaments, including cytokeratin,

vimentin and desmin, in SP, and suggested that a primitive

precursor cell capable of multidirectional differentiation could

account for the different components of SP. Maiorano et al9

and Ubaidat et al6 observed the positive expression of SMA, S-

100, and vimentin in basal cells of SP, and suggested that

MEC might participate in the pathogenesis of SP. However,

Gomes et al13 and Mahajan et al1 did not observe vimentin or

SMA expression in SP, but could detect CK expression in

those tumor cells. These results indicate that SP probably has

an excretory duct cell origin, and Gomes et al13 refined this

suggesting a more distal duct origin, because enhanced CK 7

and 8 expression. 

Immunohistochemical studies on SP have shown different

expression pattern for CK and MEC markers. In some reports,

the co-expression of CK and MEC markers were observed2,6,9,10.

In the present study, we also observed the expression of S-100,

vimentin, and SMA, suggesting MEC differentiation, and CK

7 expression, suggesting ductal cell differentiation. We consid-

er that this dual immunohistochemical expression pattern sug-

gests that excretory duct cells and MEC might co-participate in

the pathogenesis of SP, which supports the suggestion made by

Nakahata et al10 that primitive precursor cells are probably

involved in its pathogenesis.
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