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EZH2 is a specific marker for granulomatous WT

Ebraheme Boceilal, and Mariz Faltas?
Abstract

Background Warthin's tumor (WT) is the second commonest benign neoplasm of
the parotid gland and constitutes about 14% of all epithelial tumors of the parotid
gland. The coexistence of Warthin's tumor with granulomas is under-investigated. The
pathogenesis of the granulomatous changes in WT, especially sarcoid-like granulomas
remains unclear.

Objective We investigate the specificity of EZH2 in metaplastic WT and classic WT.

Method The annual bulletins and detailed reports of Health Services published by
Central Agency of Public Mobilization and Statistics and the pathology departments of
major public health institutes in Cairo were examined. The Kaplan-Meier method with
confidence interval and Log-Rank test are used to calculate the survival analysis for the
five studied groups

Results Cases of conventional WT did not show a granulomatous reaction. Twelve
cases out of 48 metaplastic WT revealed mild to severe granulomatous reactions in the
lymphocytic stroma. Of these, a case showed a tuberculous reaction, and two cases
revealed sarcoid-type granulomas composed of dense aggregates of epithelioid
histiocytes and occasional Langhan's giant cells.

Advances in Knowledge This is the first study to report EZH2 as a specific marker
for granulomatous WT. Strong expression of EZH2 was clinically correlated to a past
history of either pulmonary tuberculosis or sarcoidosis.
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Introduction

Warthin's tumor (WT) is the second commonest benign neoplasm of the parotid gland and
constitutes about 14% of all epithelial tumors of the parotid gland[1]. The coexistence of
Warthin's tumor with granulomas is under-investigated. The pathogenesis of these sarcoid-
like granulomas remains unclear[2]. WT containing oncocytes are more susceptible to FNA-
induced histologic changes. The high-energy requirements of these mitochondrion-rich
tumors perhaps contribute to their tendency to undergo infarction after FNA injury.

The histologic features of Warthin's tumor are distinct and make it easily recognizable among
the other salivary gland tumors. The columnar oncocytic epithelial cells, papillary and cystic
growth pattern, and lymphocytic component characterize WT with a distinctive
histomorphology[3]. Although secondary changes in this tumor are rare, features such as
necrosis, fibrosis, squamous metaplasia, and malignant transformation are well recognized[4-
7]. Metaplastic changes of the epithelial component include focal squamous or mucinous
metaplasia, focal ciliated epithelium, and snout-like apical cytoplasmic projections suggestive
of apocrine differentiation. Variability in the overall amount of lymphocytic component can
also occur. However, no molecular profile is found characteristic of this tumor|8, 9].

Enhancer of zeste homologue 2 (EZH2) is a widely studied histone methyl transferase.
Recently, EZH2 was reported to be sufficient for distinguishing benign and malignant salivary
tumors [10], and hepatic tumors[11]. This study investigates the specificity of EZH2 in
metaplastic WT and classic WT.

Method

We retrospectively evaluated 48 patients with metaplastic WT and 60 patients with
conventional WT who had undergone curative surgery between November 2016 and
December 2021. Patients with WT were informed about the study and consented to participate.
Malignant transformation and collision lesions were excluded from all 108 cases. That is to
say, Warthin-like mucoepidermoid carcinoma or salivary malignancy arising in WT were
beyond the scope of this study.

The paraffin-embedded specimens were cut into 4-um histological sections and mounted on
glass slides prepared with organosilane adhesive. The sections were submitted to
immunoperoxidase staining a primary antibody of anti-EZH2, clone 11/EZH2, from BD
Biosciences (San Jose CA, USA) (dilution 1:100). The reaction resulted in nuclear staining.
Scores were assigned based on the density of positivity by using negative (score =0, <5 % of
nuclei staining); weak (score=1, 5-10 % of nuclei staining); moderate (score=2, 11-50 % of
nuclei staining); and strong (score = 3; >50% of nuclei staining).

Results

The cases of conventional WT did not show a granulomatous reaction. 12 cases out of 48
metaplastic WT revealed mild to severe granulomatous reaction (Figure 1). Of these, two cases
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revealed sarcoid-type granulomas composed of dense aggregates of epithelioid histiocytes
and occasional Langhan's giant cells. These lesions were generally composed of broad papillae
covered with a double layer of oxyphilic cells with granular eosinophilic cytoplasm. The
papillary cores showed abundant mixed lymphoid cells and hyperplastic lymphoid follicles.
These noncaseating granulomas were distributed within the lymphoid cores of the papillae as
well as extending into the adjacent non-neoplastic salivary lobules.

Figure 1. Micrograph showing granuloma development in WT

EZH2 immunohistochemical staining resulted in a clear nuclear reaction. The non-tumorous
portion of WT was immunonegative. The granulomatous reactions seen in metaplastic WT
was strongly positive (Figure 2). All case of conventional WT did not express EZH2.

Journal of Advances in Clinical and Experimental Dentistry, 2022 © HUE DOI: 10.21608/ACED.2022.284699.



Boceila et al. 4

Figure 2. EZH?2 strong expression in granulomatous WT

Discussion

Post-aspiration disruptions were reported to cause oncocytic changes and infarcts formation.
However, neither of these is specific to WT[12]. Although oncocytes are one of the
characteristics of Warthin’s tumor, they can also be found in aspirates in a variety of conditions
affecting the salivary gland, ranging from normal glands in elderly individuals, reactive
lesions , and oncocytic hyperplasia , to such tumors as pleomorphic adenomas and
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oncocytomas[13]. The nuclei of Warthin’s tumor oncocytes contain prominent nucleoli, and
the cells can be binucleated. Nuclear pyknosis and nuclear ghosts (karyolysis) may also occur.
Therefore, Warthin’s tumor may be mistaken for oncocytic carcinoma, or oncocytic acinic cell
carcinoma.

A granulomatous reaction can result from infection such as tuberculosis, actinomycosis,
histoplasmosis, cat scratch fever, toxoplasmosis, and sarcoidosis. Mycobacterial tuberculosis,
fungal infection, and cat scratch disease have to be excluded histologically. Granuloma
development in WT was reported since 1990s, but connection to underlying connective tissue
granulomatous disease could not established[2, 14-18]. Granulomas within salivary glands
can be generally classified into four categories (a) foreign body type (containing cholesterol
crystals or keratin masses; rarely as a consequence of sialography reaction to the escaped X-
ray contrast material); (b) muciphagic type (with numerous foamy cells - the appearance
similar to that seen in the wall of a ruptured retention cyst); (c) tuberculous granulomas (with
central caseous necrosis; positive staining for acid fast bacilli); (d) sarcoid-like type (in
sarcoidosis, Heerfordt's syndrome, Wegener's granulomatosis, toxoplasmosis, other
infections, or idiopathic). The sarcoid-like granuloma could have been caused by a toxic effect
of the cyst contents, inducing a foreign body giant cell reaction[19].

The detection of EZH2 in granulomatous changes in WT was previously detected [10].
However, it was misinterpreted as a stromal epithelial component of WT in which
lymphocytes were aggregations were positive for EZH2.

Malignant transformation of WT, mostly as Warthin-like mucoepidermoid carcinoma, is
recently reported e and has been described in case series[20]. The carcinoma infiltrating into
WT are either completely confined to the WT or feature a very focal infiltration of the adjacent
salivary gland parenchyma[21]. Even more, extra-salivary Warthin adenocarcinoma was
mistakenly reported[22]. However, this controversy is beyond the scope of this study because
most malignant tumors show tumor-infiltrating lymphocytes that are not specifically native
of WT. This is the first study to report EZH2 as a specific marker for granulomatous WT.

Conclusion

This is the first study to report EZH2 as a specific marker for granulomatous WT. Strong
expression of EZH2 was clinically correlated to a history of either pulmonary tuberculosis or
sarcoidosis.
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