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1. Abstract accounts for about 50% with the palate being the most common

Pleomorphic adenoma, also known as a mixed tumor, is the most
common benign tumor involving salivary glands with the parotid
and minor palatal glands being common sites of occurrence. His-
tologically, pleomorphic adenoma can exhibit a wide variation in
epithelial and stromal components, such as myxoid, chondroid, os-
teoid, and clear, spindle-shaped, epitheliod or plasmacytoid myo-
epithelial cells. In this paper we present a brief focused review
of the literature and a case report of a pleomorphic adenoma that
involved both the hard and soft palates and featured a prominent
plasmacytoid myoepithelial cell component.

2. Introduction

Salivary gland tumors are highly complex due to their extensive
spectrum of histologic presentation which, in turn, is the result
of various morphologies of tumor cell differentiation, cellular ar-
rangements and extracellular matrix synthesis [1]. The most com-
mon tumor of salivary gland origin is the pleomorphic adenoma
(PA) with the parotid gland account for approximately 85% of this
tumor type and minor salivary glands accounting for 7-8% [2].
Of those intraoral tumors originating in minor salivary glands, PA
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site [2].

Myoepithelial cells (MyEC) are a common component of secretory
acini and intercalated ducts of salivary glands [3, 4]. MyEC pres-
ent both an epithelial and smooth muscle phenotype and are likely
of ectodermal origin [3, 4]. Commonly, MyEC are described as a
major neoplastic cell component of many salivary gland tumors,
e.g., myoepithelioma, pleomorphic adenoma, adenoid cystic car-
cinoma, mucoepidermoid carcinoma and polymorphus low-grade
adenoid cyctic carcinoma [4, 5]. Interestingly, neoplastic MyEC,
in both benign and malignant tumors, can present as one of sever-
al morphotypes, clear, spindle-shaped, epitheliod or plasmacytoid
cells [5]. Not unsurprisingly, this variability in MyEC morphology
can make for a difficult histopatholgic diagnosis.

Following is a case report in which the initial diagnosis, based
on incisional biopsy, was a myoepithelioma and following surgi-
cal removal of the entire tumor mass the diagnosis was changed
to PA. In both instances, the dominant cellular component was a
plasmacytoid MyEC. In addition, a brief review of the literature
focused on differential diagnosis, etiology, treatment and progno-
sis is presented.
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3. Case Report

A 41-year-old Caucasian male was referred by his general dentist
to a periodontal specialist for evaluation and treatment of peri-
odontal disease. During the periodontal examination, a left-side
maxillary palatal swelling was noted that appeared to be unrelat-
ed to the existing dentition. The swelling was an asymptomatic,
raised, fixed, solid, well circumscribed, dome-shaped mass mea-
suring approximately 1.5 x 1.0 cm (Figure 1). The swelling did not
cross the midline but did extend posterior to involve both soft and
hard palates. The patient related a slow but progressive swelling
in the involved area over a one-year period. The patient’s medical
and family histories were not significant. However, the patient
did admit to a 45 pack-year history of cigarette smoking. Except
for a diagnosis of Stage II, Grade C generalized periodontitis [6],
intraoral and extraoral examinations revealed no other significant
findings.

’

Figure 1: Intra-oral photograph of a circumscribed palatal swelling show-
ing involvement of both the hard and soft palate. Area of swelling mea-
sures approximately 1.5 x 1.0 cm.

An incisional biopsy was procured and submitted to the Univer-
sity of Missouri-Kansas City School of Dentistry, Department of
Oral Pathology (UMKC) for histologic evaluation and diagnosis.
During the biopsy surgery it was noted that subjacent palatal bone
appeared intact with no apparent erosion. The biopsy specimen
was yellow-brown in color, wedge shaped and roughly 1.5 x 1 x
0.8 cm in size.

Formalin-fixed, paraffin-embedded specimens were prepared for
routine hematoxylin and eosin (H & E) and immunohistochemical
(IHC) staining. The H & E stained sections showed chronically
inflamed mucous salivary gland lobules. Within the submucosa
was a loosely circumscribed proliferation of rather bland cells with
indistinct cytoplasmic boundaries. There were no mitotic figures
and the tumor cells were arranged in sheets, nests and trabeculae
that, in turn, were separated by dense trabecular bands of hyalin-
ized fibrous connective tissue. The epithelial cell component was
dominated by cells exhibiting a plasmacytoid morphology that
were often set in a patchy myxochondroid matrix with microcys-
tic change (Figure 2). It was noted that the lesion extended to the
surgical margin.
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Figure 2: Hematoxylin and eosin stain of incisional biopsy specimen
showing a loosely circumscribed proliferation of cells delineated by hy-
alinized strands of connective tissue (upper right %2 of photo). Remnants
of a normal appearing minor salivary gland may be seen at lower left of
photo. Original magnification of 50x.

Antibodies for the IHC staining included S100 protein, glial fibril-
lary acidic protein (GFAP) and pancytokeratin. Tumor cells ex-
hibited a positive immunoreaction to all three [HC stains (Figures
3-5). A positive S-100 stain is common for myoepithelial cells,
among other cell types, and a positive GFPA stain can be associat-
ed with pleomorphic adenoma [7, 8]. The pancytokeratin stain [9]
yielded a strongly positive expression for the presence of cytoker-
atins CK1-8, 10, 14-16 and 19 (Figure 5). In consideration of the
microcystic changes, duct-like structures and positive THC stains,
a diagnosis of trabecular myoepithelioma was rendered.
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Figure 3: View of S-100 IHC stain showing strong positive expression of
S100 protein by myoepithelial cells (a.k.a basket cells). The myoepithelial
cells appeared to be associated with mucous acini and microcystic areas.
Original magnification of 100x.
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Figure 4: View showing strong positive immunoreaction to the glial
fibrillary acidic protein (GFAP) stain. GFAP is a member of the interme-
diary filament protein family and is expressed in PA and myoepithelioma.
Original magnification of 100x.
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Figure 5: Tumor cell positive immunoreaction to the pancytokeratin IHC
stain. This specific stain indicates presence of cytokeratins 1-8, 10, 14-16
and 19. Original magnification of 100x.

Following the histologic diagnosis, the patient was fully informed,
both verbally and in written form, of the risks of not pursuing sur-
gical removal of the lesion. He was then referred to an oral surgeon
for excision of the remaining lesion. However, the patient chose
not to pursue further treatment due to financial reasons. Two years
following the initial biopsy procedure the patient was again seen
in the same periodontal office with a chief complaint of pain in-
volving the maxillary left 2nd molar and enlargement of the palatal
mass. The 2nd molar was removed due to advanced periodontal
disease. It was noted at this appointment that the palatal mass ex-
hibited a significant increase in size (approximately doubling in
size) compared to the initial presentation of two years previous,
measuring approximately 2.5 x 2.0 cm (Figure 6). Examination of
the head and neck was negative for lymphadenopathy and there
were no subjective symptoms or patient complaints other than the
2nd molar tooth. The patient was again referred to a local oral sur-
geon but refused treatment. Eventually, after an extended delay
of four years from the initial diagnosis, the patient underwent the
necessary surgery for removal of the tumor.

Figure 6: Clinical view of tumor at 4 years following initial incisional
biopsy. At this point lesion has doubled in size, measuring 2.5 x 2.0 cm.

The tumor was removed as an intact mass (Figure 7a, 7b) and
again submitted to UMKC for histologic examination. Inspection
of the surgical wound indicated no tumor erosion of underlying
periosteum or palatal bone. The ability to examine the resected
tumor mass resulted in a change in diagnosis to a fibrous encap-
sulated pleomorphic adenoma (mixed tumor). Histologic exam-
ination revealed a neoplastic proliferation of benign epithelial and
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myoepithelial cells in a background of fibro-myxochondroid ma-
trix (Figure 8). The myoepithelial cells exhibited a distinct plas-
macytoid morphology (Figure 9). Focal areas of duct formation
were observed and there was no evidence of infiltrative growth
into adjacent minor salivary glands.

Figure 7a

Figure 7b
Figures 7a & 7b: Palatal view showing outline of incision and size of
resected tumor mass.

lial and myoepithelial cells in a background fibro-myxochondroid matrix.
Original magnification of 50x.

Figure 9: High magnification view showing plasmacytoid morphology of
the myoepithelial cells. Original magnification of 400x.
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A protective palatal stint was positioned, and the surgical defect
was allowed to heal by secondary intention. Healing was followed
at weekly intervals and at 4 weeks the surgical defect was healing
without complication and had achieved remodeling to roughly a
90% fill (Figure 10).

Figure 10: Three weeks’ post-surgery showing remodeling of tissue to
about a 90% fill of surgical defect.

4. Review
4.1. Clinical Presentation and Etiology

Pleomorphic adenoma in the oral cavity usually presents as an
asymptomatic, slow growing, solitary mass that is painless and
without ulceration of overlying mucosa. The tumor mass does not
invade neighboring structures [2]. While the peak incidence occurs
between 4 and 6" decades, pediatric cases have also been report-
ed [10, 11]. As in the current case report, the palate is the most
common intraoral site with such location indicating an association
with minor salivary glands. There appears to be a slight female
gender preference of occurrence (1:1.43) [12].

Although PA is the most common type of salivary gland tumor,
little is known about its etiology. With respect to possible etiology,
chromosomal rearrangement is frequently encountered in tumor
biology and has been reported to occur in PA. The PA Gene 1,
PLAG]I, is reportedly activated by chromosome rearrangements
in both pleomorphic adenoma and myoepithelioma [13, 14]. Us-
ing a variety of cytogenetic, molecular cytogenetic and molec-
ular karyotyping based techniques, Thielker et al [15] recently
reported chromosomal and/or submicroscopic alterations in 5 of
14 cases of PA, e.g., jumping translocation, gene copy variations
involving twist-replated protein 1 (TWIST1) and distal-less ho-
meobox 5 (DLXS) genes [15]. In addition, Choi et al. have re-
ported the differential expression of four genes in PA tumors as
compared with the genes in normal tissue. The authors suggest that
such findings indicate the genes microfibrillar associated protein
4 [MFAP4], dystonin [DST], solute carrier family 35 [SLC35],
and potassium channel tetramerization domain containing 15
[KCTDI15]) could be potential biomarkers for a precise diagnosis
of PA [16]. Lastly, Mariano et al. [17] report that PA exhibited
only a few copy alterations with the most frequent involving chro-
mosomes 8:8p21.3-p12 (gain), 8q12.1 (loss), 8p23.3-q24.3 (gain),
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and 8q12.1-g21.11 (gain). Other suggested etiologic possibilities
include radiation exposure [18] and exposure to the oncogenic
simian virus (SV40) [19]. Indeed, either of these factors could be
responsible for epigenetic influence in gene expression.

4.2. Diagnosis and Differential

In the present case, the differential diagnoses included: mucocele,
palatal abscess, myoepithelioma, schwannoma, fibroma, neurofi-
broma, leiomyoma, benign fibrous histiocytoma and other salivary
gland neoplasms. Initially, the current case was diagnosed as a
myoepithelioma—based on incisional biopsy — and changed to PA
following histologic examination of the resected tumor mass. In
most cases, H & E histology and IHC provide sufficient informa-
tion required for the diagnosis of myoepithelioma [20]. However,
the diagnosis of myoepithelioma can be challenged by cytological
heterogeneity, inconsistencies in histological diagnostic criteria,
and histological similarities between myoepithelioma and pleo-
morphic adenoma. Both pleomorphic adenoma and myoepitheli-
oma are benign epithelial neoplasms with modified myoepithelial
differentiation and a variety of cytomorphologic features [13].

A major histological difference between the two lesion types is
that the origin of myoepithelioma is entirely of myoepithelial cells,
though the two conditions can be mixed in some cases. The two
conditions also differ in the epithelial and fibromyxoid components
in that myoepithelioma should contain no fibromyxoid stroma, and
the neoplastic epithelial component should be less than 5%-10%
[21]. Differentiating the two conditions is important since myoep-
ithelioma behaves more aggressively than pleomorphic adenoma
[22] and can transition into malignant myoepithelioma [21].

As noted, the histology of PA is characterized by heterogeneity
involving epithelial, mesenchymal and myoepithelial cells [23].
Such variation in histologic character accounts for the nomencla-
ture of “pleomorphic” adenoma and alternative name of benign
“mixed” tumor. The H & E histology and IHC staining results of
the present case of PA indicate a plasmacytoid subtype with duct-
like features.

As the diagnosis of both PA and myoepithelioma relies on both
histology and IHC stain results, it is worth noting that cytokeratins
5-7 and 14 and S-100 protein are reliable markers for differentia-
tion of myoepithelioma [24]. The PA in this case was strongly pos-
itive for S-100 protein and a more inclusive panel of cytokeratins,
i.e., CK 1-8, 10, 14-16 and 19. Further, Perez-de-Oliveira et al.
[25] have reported that in 95.2% of PA tumors the stroma is pre-
dominantly fibrous, followed by myxoid (66.7%), hyaline (61.9%)
and chondromyxoid (33.3%).

Classification of tumor related myoepithelial cell subtypes is based
on morphology: 1) spindle, 2) plasmacytoid, 3) epithelioid, and
4) clear [25, 26]. The spindle cell subtype is the most prevalent
in myoepithelioma, being characterized by intercalating fascicles
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resembling stroma [27]. Epithelioid cells are cords of polygonal
cells with centrally located nuclei, whereas clear cells are polygo-
nal in shape with clear cytoplasm rich in glycogen. Plasmacytoid
cells are best described as polygonal in shape with eccentric nuclei
and a hyaline eosinophilic cytoplasm. Plasmacytoid cell morphol-
ogy is more common in PA, as seen in the current case [25].

4.3. Treatment and Prognosis

The management of pleomorphic adenoma is by surgical resection
to include a margin of non-neoplastic tissues. Marginal resection
is important as incomplete excision will generally result in lesion
recurrence [28, 29]. Aggressive and extended surgery, unlike enu-
cleation, appears to dramatically decreased recurrence rate of PA
from up to 45% to as low as 1% [29-31]. Indeed, several authors
have noted that uncertain marginal resection of parotid gland PA
[28, 32] and young age at diagnosis [33, 34] are risk factors for
recurrence. PA involving minor salivary glands, as in the current
case, have been reported to have a low recurrence rate [35]. How-
ever, there is little substantiating hard evidence to support this con-
clusion — it appears based on clinical experience and opinion.

The patient in the current case was a 45 pack-year cigarette smok-
er, raising the question of an association of smoking as a risk factor
for development of PA. Certainly, smoking represents a risk fac-
tor for malignant salivary gland tumors [36-38]. However, there
appears to be little or no published evidence reporting a similar
association of smoking with intraoral PA.

Of further interest is the scarcity of evidence addressing recurrence
and/or malignant transformation of palatal minor salivary gland
PA. In contrast, there are numerous articles discussing these is-
sues in parotid gland PA that may have some relevance to palatal
PA. For example, Aro et al. [39] reported a 15% recurrence rate
and a 6% rate of malignant transformation in parotid PA. Witt et
al. [40] note that PA may undergo malignant transformation with
an increased risk over time. In this regard, if PA is left untreat-
ed, recent studies show that the risk for malignant transformation
is generally considered to be around 1.1-1.7% [28, 32]. With re-
peated recurrence and removal, PA gains potential for malignant
transformation [40, 41]. Indeed, Suh et al. [41] emphasized that
younger patients are at higher risk for recurrences and therefore
development of future malignancy.

5. Conclusion

Pleomorphic adenoma, a.k.a. mixed tumor, is the most common
benign tumor involving salivary glands with the minor palatal
glands accounting for about 5% of occurrences [42]. Histological-
ly, pleomorphic adenoma can exhibit a wide variation in epithelial
and stromal components and can be misdiagnosed as a myoepi-
thelioma, a more aggressive tumor reported to undergo neoplastic
transformation. Both tumor types exhibit similar clinical presenta-
tions when involving minor salivary glands of the hard and/or soft
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palate. Thus, accurate differential diagnosis, utilizing immunohis-
tochemical stains, is an absolute for proper patient management.
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