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Abstract

Pleomorphic adenoma is the most common benign tumor of 
the salivary glands. Histologically, it is characterized by the 
presence of both epithelial and mesenchymal elements and 
may contain various metaplastic changes. This paper reports 
a case of pleomorphic adenoma with extensive mucinous 
metaplasia, which is histologically very similar to mucoepi-
dermoid carcinoma. Pleomorphic adenoma with extensive 
mucinous and squamous differentiation may be misdiag-
nosed as mucoepidermoid carcinoma. Immunohistochemis-
try was ineffective in differential diagnosis, and the diagnosis 
was confirmed by the absence of mastermind like transcrip-
tional coactivator 2 translocation.
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Introduction
Pleomorphic adenoma (PA) is the most common salivary 
gland tumor, characterized by biphasic neoplastic proliferation 
of epithelial and myoepithelial cells. It may contain various 
metaplastic myoepithelial components that justify its name 
pleomorphic. Squamous, mucinous, sebaceous, oncocytic, os-
teogenic, and chondroid metaplasia are the most common.1,2

In addition to the production of chondromyxoid stroma, 
myoepithelial cells are partly responsible for these metaplas-
tic morphological diversities. These morphological variations 
of PA may be similar to those of other benign and malignant 
salivary gland tumors, leading to challenges in differential 
diagnosis.1–3 On the other hand, various types of malignant 
salivary gland tumors may arise from PA.4 These malignant 
tumors are usually high-grade and show invasive growth.4 

Definitive diagnosis is important in terms of the type of treat-
ment and patient management. For this purpose, genetic 
studies have also been used for diagnosis.

The presence of extensive mucinous and squamous meta-
plasia, associated with a cystic change in PA, may cause an 
appearance that is very similar to mucoepidermoid carcinoma 
(MEC). In this report, we present a case of PA with intracapsu-
lar cystic changes, extensive mucin extravasation, mucinous 
and squamous metaplasia, which was very similar to MEC.

Case report
A 27-year-old female patient was admitted to another hos-
pital with the complaint of painless swelling behind the right 
ear that she had noticed for 1 year. A computer tomography 
scan performed in this hospital revealed a well-circumscribed 
mass measuring 4.5x2 cm, located in the right parotid gland, 
with mild and homogeneous contrast enhancement. After 
a fine needle aspiration biopsy (FNAB) revealed a salivary 
gland neoplasm of uncertain malignant potential (SUMP) (Mi-
lan category IVB), the patient was referred to our hospital for 
right parotidectomy.

Grossly, the parotidectomy specimen was 4.5 × 2.5 × 2 
cm in size. The cut surface showed a well-circumscribed, 
cystic, and gelatinous mass 2.5 cm in diameter. The surgical 
borders of the specimen were intact.

Histological examination showed an encapsulated tumor 
with extensive mucinous areas (Fig. 1). The cystic areas were 
often lined by flat epithelium and denuded areas filled with 
extravasated mucin. No prominent myoepithelium layer was 
observed in these areas, and there was no myxo-chondroid 
matrix. There was an intermediate squamous epithelium-like 
layer under the cystic epithelium in some parts of the tumor. 
There were also some small squamous epithelial-lined cysts 
filled with keratin (Fig. 1a). Mucinous cystic areas were not 
discrete components and showed continuity with small tu-
bules within the hyalinized stroma resembling PA in the sub-
capsular area (Fig. 1b). Well-differentiated MEC and cystic 
degenerate pleomorphic adenoma were primarily considered 
in the histologic differential diagnosis.

Immunohistochemically, there was diffuse and strong 
cytokeratin 7 immunoreactivity in the lining epithelial cells. 
There was weak positivity for P63 and calponin antibodies at 
the periphery of the cystic mucinous and squamoid epithe-
lium (Fig. 2). No staining was obtained with smooth muscle 
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actin or S-100 antibodies. Additionally, Ki-67 immunoreactiv-
ity was less than 2%.

Since most low-grade MECs may harbor gene fusions in-
volving mastermind like transcriptional coactivator 2 (MAML2) 
translocation, fluorescence in situ hybridization (FISH) was 
performed on formalin-fixed paraffin-embedded section using 
a commercially available MAML2 dual-color break-apart probe 
(Z-2014-200, Zytovision, Germany) and FISH-tissue imple-
mentation kit (Zytovision, Germany). At least 50 randomly 

selected nonoverlapping tumor cell nuclei were evaluated 
for the presence of yellow (normal) or green and red (break 
apart) fluorescent signals at x400 magnification. Break-apart 
FISH signaling was negative for the MAML2 rearrangement 
(50 cells, 0%). This finding supported the diagnosis of PA.

Discussion
There are numerous morphological variations in myoepithe-

Fig. 2.  Immunohistochemical examination of parotidectomy material. (a) Immunohistochemical staining revealed SMA and (b) S-100 protein staining. (c) 
There was weak positivity for P63 and (d) calponin antibodies (avidin-biotin immunohistochemistry, ×200). SMA: smooth muscle actin.

Fig. 1.  Histopathological examination of parotidectomy material. (a) Mucin-filled cystic tumor lined by mucinous and squamoid cells closely mimicking mucoepi-
dermoid carcinoma (HE, ×40). (b) The encapsulated cystic tumor has small tubules within the hyalinized stroma in the subcapsular area (right). There are keratin-filled 
squamous epithelial islands (left upper part) (HE, ×10). HE, hematoxylin and eosin stain.
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lial cells in PA and immunohistochemistry is considered the 
best method for identifying these cells. However, immuno-
histochemical stainings may not be completely convincing for 
myoepithelial differentiation, as in our case.

The encapsulation and keratinization of the glob corne 
and the presence of small tubules in the peripheral zone of 
the tumor support the possibility of PA. On the other hand, 
there was no diagnostic chondromyxoid matrix. Extensive 
cystic changes, mucus production, the presence of mucous 
and squamoid cells, and the immunohistochemical absence 
of convincing myoepithelial differentiation suggest the pos-
sibility of MEC.

Guo et al. suggested that metaplastic changes resem-
bling MEC can be found in the PA.1 They do not form a dis-
crete expansile mass but rather merge imperceptibly with 
the typical PA.1 The absence of capsular invasion and the 
presence of keratinization within the lesion also support the 
diagnosis of PA.1

Skalova et al. reported that PA may contain large areas 
of squamous and mucinous metaplasia suspicious of MEC.2 
In contrast to MEC, metaplastic PA does not harbor the dis-
tinctive translocations t(11;19) and t(11;15).2 Metaplastic 
changes in PA may be diagnostically challenging and cause 
pitfalls in the diagnosis of fine needle aspirations particularly 
in the absence of chondromyxoid stroma.3,5,6 The potential 
misinterpretations of malignancy are made, especially for 
MEC.5 Brachtel et al. reported that misinterpretation may 
lead to over-treatment.5 On the other hand, MEC may de-
velop as a component of carcinoma ex PA. These tumors are 
often high-grade and invasive.4

In the literature we have accessed in the last 20 years, 
we have compiled Table 1 summarizing case reports that 
raise suspicion of malignant salivary gland tumors due to 
widespread metaplastic changes in the PA.1,6-14 In this 
case, a prior FNAB performed elsewhere prompted the ex-
cision of the lesion. While evaluating fine needle aspiration 
biopsies of pleomorphic adenomas can be challenging due 
to their diverse metaplastic components, the Milan report-
ing system may place such aspirates in risk categories (III, 

IVA, IVB, V, or even VI). Therefore, when performing FNAB 
on these tumors, preparing a cell block is crucial. This al-
lows for the definitive demonstration of myoepithelial dif-
ferentiation within tumor sections, aiding in diagnosis, and 
can also be used to confirm the absence of MAML2 trans-
location.

Conclusions
In the present case, intracapsular cystic changes, widespread 
mucin extravasation, the absence of myxochondroid matrix, 
and the formation of an intermediate squamous epithelium-
like layer under the cystic epithelium in some parts of the 
tumor caused problems in the differential diagnosis in terms 
of histomorphology. Immunohistochemistry is considered the 
best method for identifying myoepithelial cells. However, in 
our case, it was observed that immunohistochemical staining 
did not fully support myoepithelial differentiation.

It is known that many well-differentiated MECs can har-
bor gene fusions involving the MAML2 translocation. Our 
case was negative for MAML2 rearrangement (50 cells, 0%). 
The absence of MAML2 translocation supported the definitive 
diagnosis of PA. Evaluation of molecular test results, as in 
our case, guides the suitability of treatments and follow-up. 
Definitive diagnosis is crucial as it significantly impacts treat-
ment and patient management.
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Table 1.  The list of the cases reviewed for metaplasia in pleomorphic adenomas

References Location of Lesion Number 
of case

FNAB/FNA/Fro-
zen Diagnosis Metaplasia Histopathologi-

cal Diagnosis

Brisebois et al.8 Minor salivary gland 1 Squamous cell 
carcinoma

Squamous Pleomorphic adenoma

Singh et al.7 Minor salivary gland 1 Low Grade 
Mucoepidermoid 
Carcinoma

Squamous Adipocytic Pleomorphic adenoma

Hamilton et al.6 Parotid gland 1 Non-neoplastic Squamous Mucinous Pleomorphic adenoma

Goulard et al.9 Minor salivary gland 1 None Squamous Pleomorphic adenoma

Joseph et al.10 Parotid gland 2 Pleomorphic adenoma Squamous Mucoepidermoid 
carcinoma

Siddiqui et al.11 Parotid gland 1 Pleomorphic adenoma Adnexa-like Pleomorphic adenoma

Batrani et al.12 Right minor 
salivary gland

1 Mucoepidermoid 
carcinoma

Squamous 
appendageal

Pleomorphic adenoma

Guo et al.1 Parotid and
submandibular gland

4 None Squamous Mucinous Pleomorphic adenoma

Hamdan et al.13 Parotid gland 1 Mucoepidermoid 
carcinoma

Squamous Mucinous Pleomorphic adenoma

Zhu et al.14 Parotid gland 2 None Mucinous Pleomorphic adenoma

FNAB/FNA, fine-needle aspiration biopsy.



Journal of Clinical and Translational Pathology 2024 vol. 4(2)  |  88–91 91

Sercan Ç. et al: Diagnostic dilemmas of pleomorphic adenoma

respect to the research, authorship, and/or publication of 
this article.

Author contributions
Collected the clinical data and wrote the manuscript (ÇS), 
made histological, immunohistochemical examination and 
FISH analysis (ÖB), made the final diagnosis of this disease 
(ÖG). All authors have made a significant contribution to this 
study and have approved the final manuscript.

Ethical statement
This single case report of clinical cases was a retrospective 
analysis of three or fewer clinical cases and is not consid-
ered human research according to the TOBB ETU Hospital 
institutional review board (IRB) regulations. IRB approval 
was thus deemed unnecessary. This study was performed 
in accordance with the Declaration of Helsinki (as revised 
in 2013). Written informed consent was obtained from the 
patient for the publication of this case report and the ac-
companying images.

References
[1] Guo SP, Cheuk W, Chan JK. Pleomorphic adenoma with mucinous and squa-

mous differentiation: a mimicker of mucoepidermoid carcinoma. Int J Surg 
Pathol 2009;17(4):335–337. doi:10.1177/1066896909335509, PMID:194 
43870.

[2] Skálová A, Andrle P, Hostička L, Michal M. [Pleomorphic adenoma of sali-
vary glands: diagnostic pitfalls and mimickers of malignancy]. Cesk Patol 
2012;48(4):179–183. PMID:23121026.

[3] Gaskin DA, Reid A, Gaskin PS. Pleomorphic adenoma with extensive squa-
mous metaplasia: The first well-documented case involving the submandibu-
lar gland. Hum Pathol Rep 2022;27:300600. doi:10.1016/j.hpr.2022.300600.

[4] Benazzou S, Boulaadas M, Sefiani S, El Kohen A, Essakalli L, Kzadri M. 

Mucoepidermoid carcinoma arising from pleomorphic adenoma of the 
soft palate. J Craniofac Surg 2006;17(6):1192–1194. doi:10.1097/01.
scs.0000246727.15859.9a, PMID:17119430.

[5] Brachtel EF, Pilch BZ, Khettry U, Zembowicz A, Faquin WC. Fine-needle 
aspiration biopsy of a cystic pleomorphic adenoma with extensive adnexa-
like differentiation: differential diagnostic pitfall with mucoepidermoid car-
cinoma. Diagn Cytopathol 2003;28(2):100–103. doi:10.1002/dc.10240, 
PMID:12561031.

[6] Hamilton S, Saleem M, Ali M, Kaplan AC, Mukkavilli G. A Diagnosti-
cally Challenging Parotid Gland Tumor With Hybrid Features. Cureus 
2021;13(6):e15383. doi:10.7759/cureus.15383, PMID:34249536.

[7] Singh A, Phulware RH, Ahuja A, Gupta A, Kaushal M. Pleomorphic Ad-
enoma with Extensive Squamous and Adipocytic Metaplasia Mimicking 
as Low Grade Mucoepidermoid Carcinoma on FNAC. Indian J Otolaryngol 
Head Neck Surg 2022;74(Suppl 2):2132–2135. doi:10.1007/s12070-020-
02039-w, PMID:36452717.

[8] Brisebois S, Chababi Atallah M, Borduas M, Fortier PH. A challenging case 
of squamous metaplasia in a pleomorphic adenoma: diagnostic and clinical 
pitfalls. J Surg Case Rep 2015;2015(9):rjv113. doi:10.1093/jscr/rjv113, 
PMID:26370246.

[9] Goulart MC, Freitas-Faria P, Goulart GR, Oliveira AM, Carlos-Bregni R, 
Soares CT, et al. Pleomorphic adenoma with extensive squamous metapla-
sia and keratin cyst formations in minor salivary gland: a case report. J Appl 
Oral Sci 2011;19(2):182–188. doi:10.1590/s1678-77572011000200016, 
PMID:21552721.

[10] Joseph TP, Joseph CP, Jayalakshmy PS, Poothiode U. Diagnostic challenges 
in cytology of mucoepidermoid carcinoma: Report of 6 cases with histo-
pathological correlation. J Cytol 2015;32(1):21–24. doi:10.4103/0970-
9371.155226, PMID:25948939.

[11] Siddiqui NH, Wu SJ. Fine-needle aspiration biopsy of cystic pleomor-
phic adenoma with adnexa-like differentiation mimicking mucoepider-
moid carcinoma: a case report. Diagn Cytopathol 2005;32(4):229–232. 
doi:10.1002/dc.20215, PMID:15754364.

[12] Batrani M, Kaushal M, Sen AK, Yadav R, Chaturvedi NK. Pleomorphic ad-
enoma with squamous and appendageal metaplasia mimicking mucoepi-
dermoid carcinoma on cytology. Cytojournal 2008;6:5. doi:10.4103/1742-
6413.45496, PMID:19495404.

[13] Hamdan K, Maly B, Elashar R, Gross M. Mucinous and squamous metapla-
sia in benign tumors of the parotid gland: a potential pitfall in the diag-
nosis. Otolaryngol Head Neck Surg 2005;133(6):987–988. doi:10.1016/j.
otohns.2005.01.020, PMID:16360528.

[14] Zhu Y, Li Y, Guo L, Li W, Mu J, Zhang H, et al. Clinicopathological practice 
in the differential diagnosis of mucoepidermoid carcinoma from neoplasms 
with mucinous component. Chronic Dis Transl Med 2023;9(1):29–38. 
doi:10.1002/cdt3.55, PMID:36926257.

https://doi.org/10.1177/1066896909335509
http://www.ncbi.nlm.nih.gov/pubmed/19443870
http://www.ncbi.nlm.nih.gov/pubmed/19443870
http://www.ncbi.nlm.nih.gov/pubmed/23121026
https://doi.org/10.1016/j.hpr.2022.300600
https://doi.org/10.1097/01.scs.0000246727.15859.9a
https://doi.org/10.1097/01.scs.0000246727.15859.9a
http://www.ncbi.nlm.nih.gov/pubmed/17119430
https://doi.org/10.1002/dc.10240
http://www.ncbi.nlm.nih.gov/pubmed/12561031
https://doi.org/10.7759/cureus.15383
http://www.ncbi.nlm.nih.gov/pubmed/34249536
https://doi.org/10.1007/s12070-020-02039-w
https://doi.org/10.1007/s12070-020-02039-w
http://www.ncbi.nlm.nih.gov/pubmed/36452717
https://doi.org/10.1093/jscr/rjv113
http://www.ncbi.nlm.nih.gov/pubmed/26370246
https://doi.org/10.1590/s1678-77572011000200016
http://www.ncbi.nlm.nih.gov/pubmed/21552721
https://doi.org/10.4103/0970-9371.155226
https://doi.org/10.4103/0970-9371.155226
http://www.ncbi.nlm.nih.gov/pubmed/25948939
https://doi.org/10.1002/dc.20215
http://www.ncbi.nlm.nih.gov/pubmed/15754364
https://doi.org/10.4103/1742-6413.45496
https://doi.org/10.4103/1742-6413.45496
http://www.ncbi.nlm.nih.gov/pubmed/19495404
https://doi.org/10.1016/j.otohns.2005.01.020
https://doi.org/10.1016/j.otohns.2005.01.020
http://www.ncbi.nlm.nih.gov/pubmed/16360528
https://doi.org/10.1002/cdt3.55
http://www.ncbi.nlm.nih.gov/pubmed/36926257

	Abstract
	Introduction
	Case report
	Discussion
	Conclusions
	Acknowledgments
	Funding
	Conflict of interest
	Author contributions
	Ethical statement
	References

