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Abstract:
Objective:

This study aimed to disclose the variation in EZH2 expression among the different grades of MEC and to

analyze the relation of the marker's Immunohistochemical (IHC) expression to the clinicopathologic data of all cases.

Materials and Methods:

The present study was conducted on 15 blocks diagnosed as MEC including equal numbers

of different grades. These blocks were selected from the archives of the Oncology Center, Mansoura University. The
specimens embedded in the retrieved paraffin blocks were all fixed in 10% formalin. Sections of 4 microns’ thickness
intervals were serially cut and prepared for the EZH2 staining. Chi-square, Monte Carlo, and Fisher Exact tests were
used for statistical analysis. Results: The parotid gland was the most affected site (66.7%). The age of patients ranged
from 20 to 80 years with a mean of 58.3 years and slight female predominance. Stage |1l was the most frequent stage
(40%) followed by stage IV (26.7%). Most MEC cases (73.3%) showed positivity to the EZH2 reaction. There was a
statistically significant difference between histopathological grades regarding patients' ages (p< 0.05). There was a
statistically significant difference between age groups regarding expression scores (p< 0.05). No statistically significant
difference was observed among the different histopathological grades of MEC regarding EZH2 expression
.Conclusions: EZH2 was expressed in most of the studied MEC cases, particularly the high-grade cases.
Overexpression of EZH2 in MEC cases with nodal metastasis and histological invasions could predict a poor prognosis

of the tumor.

Introduction:

ucoepidermoid carcinoma (MEC) is the most

common malignant epithelial salivary gland

tumor (SGT) according to the WHO
classification (2017) accounting for 35% of all salivary
gland cancers' and 10% of all salivary gland tumors.?*
It usually appears in the fifth decade of life with an
average age of 47 years and slight female
predominance. It usually develops as a solitary painless
mass. High-grade tumors are characterized by the
presence of pain, rapid growth, ulceration, fixation to
the deeper structures, and facial nerve paralysis.*® On
gross examination, the neoplasm is not well
encapsulated. It usually has ill-defined borders with an
invasion of the surrounding structures.* Low-grade
tumors are well circumscribed enclosing greyish white
mucin-filled cysts. It is believed that MEC originates
from the excretory duct reserve  cells.®®
Microscopically, a mixed pattern of cells has been
manifested to constitute the tumor; mucous secreting
ceIIs,7squamous (epidermoid) cells, and intermediate
cells.

Mucous secreting cells are large cells that secrete
mucin into the lumen of cystic spaces. Epidermoid
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cells are polygonal in shape and contain eosinophilic
cytoplasm, vesicular nuclei, and prominent nucleoli.
Intermediate cells are smaller in size than both types of
cells.* The most commonly used grading systems are:
the modified Healey grading,® the Armed Forces
Institute of Pathology (AFIP) grading,® the Brandwein
grading’® and Katabi grading system.'Enhancer of
zeste homolog 2 (EZH2) is a widely studied histone-
lysine  N-methyl transferase enzyme encoded by
EZH2 gene  that  participates  in histone tri-
methylation.' It has a principal role in tumorigenesis,
malignancy, and poor prognosis.’® It is overexpressed
in various human carcinomas and associated with
adverse clinicopathologic characteristics and biological
behavior."*** In SGTs, EZH2 has been recently
reported to be sensitive in discriminating between
benign and malignant entities regardless of the tumor
type.”® Additionally, EZH2 high expression has been
reported to predict poor survival in patients with
adenoid cystic carcinoma of salivary glands. *°

Material and methods:

The sample size calculation was based on 1.02 %
benign lympho-epithelioma reported in (Ghartimagar et
al., 2020) and Using Daniel's equation (1999),

Iyll-p)

-

Where: With a 95% Confidence interval and acceptable
margin error of 5%, the calculated sample size in the
study was at least 15 cases. Z= 1.96 at 95% confidence
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level P= expected prevalence (0.0102) d= precision
(margin of error) = 0.05.

The present study was conducted on a total of 15
blocks diagnosed as MEC following the criteria of the
WHO classification (2017). These blocks were selected
from the archives of the Oncology Center, Mansoura
University. The MECs were intentionally selected to
equally include the three grades; low (n= 5),
intermediate (n= 5) and high grade (n= 5)."
Following the instructions of the manufacturer, blocks
of colon cancer also were retrieved to be employed as
the positive control group. The concentrated
monoclonal EZH2/KMT6 (clone 6G4F4) obtained
from Medaysis (USA) was employed at a dilution of
1:50 in EDTA for the IHC staining. The specimens
embedded in the retrieved paraffin blocks were all
fixed in 10% formalin. Two Sections of 4 microns’
thickness intervals from each of the retrieved blocks
were serially cut and prepared for staining with H&E
and EZH2 antibodies. One paraffin section from each
block was stained with routine H&E staining. IHC
staining for EZH2 antibody was performed on all
sections according to the manufacturer's instructions.
One paraffin section from each block was prepared and
mounted on a positively charged slide for
immunohistochemistry. Immunostaining was
conducted in an automated immunostainer using a
standard avidin-biotin-peroxidase technique.’®'® IHC
was assessed by light microscopy among different cells

of the investigated SECtIONS. The mean percentage
of positive cells in each case was recorded and
accordingly scored semi-quantitatively as following:
Negative: (score =0 where positive cells < 5%), Mild:
(score = 1  where positive cells 5-10%), Moderate:
(score = 2 where positive cells 11-50%), Strong:
(score = 3 where positive cells > 50%).The obtained
data were tabulated, coded then fed to the computer
and analyzed using IBM SPSS Corp. Released 2013.
The significance of the obtained results was judged at
the (0.05) level. Qualitative data were analyzed using
Chi-square, Monte Carlo, and Fisher Exact tests

Results:

Clinical findings: The age in MECs ranged from 20 to
80 years with an average of 58.3 years being most
frequent among the age period of 30 to 60 years. There
was a slight female predominance with a male-to-
female ratio of 1: 1.1. The parotid was the most
frequently involved (66.7%) site for the occurrence of
MEC. T2 was the most frequent presentation (46.66%)
of the tumor size in MEC group followed by T3
(26.7%). Forty percent of the studied MEC showed
nodal involvement was equally distributed among N1
(20%) and N2 (20%). Most of the presently studied
MEC groups were of stage 111 (40%) followed by stage
IV (26.7%).

Histopathological findings: The 15 studied MEC
were equally distributed according to the criteria set by
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Brandwein et al (2002)"° into low, intermediate, and
high grades. Low-grade MEC showed multiple cystic
spaces and occasional solid follicles surrounded by
fibrous stroma. Mucous secreting cells appeared as
large cells containing pale, foamy abundant
eosinophilic cytoplasm with peripherally located
compressed nuclei. The epidermoid cells appeared as
large polygonal cells with eosinophilic cytoplasm and
ovoid closed face nuclei. Intermediate cells varied in
appearance from small basaloid cells to slightly large
ovoid cells with a small centrally located nucleus.
Intermediate-grade MEC showed less prominent cystic
spaces than the low-grade MEC. Tumor cells exhibited
a moderate degree of atypia and pleomorphism. High-
grade MEC showed solid nests with epidermoid cells
predominating throughout the tumor. Mostly, cases of
this group revealed a high degree of atypia, frequent
mitotic figures, pleomorphism, and necrosis (Figure,
A).

s
rfB'Yx:‘; e e

Figure: A- Photomicrograph showing tumor cells in high-grade MEC
growing in solid nests with occasional cystic spaces. The tumor cell
population is composed mainly of epidermoid cells (black arrows) and
intermediate cells (red arrows) (H&E, 100x). B- Photomicrograph of
High-grade MEC showing the scattered nuclear reaction of EZH2 (green
arrows) (DAB, 200x).

Immunohistochemical findings: In the current study,
the reaction was encountered in 11 out of 15 cases
representing 73.3% of all MEC groups. While most of
the positive MEC showed focal nuclear expression,
only one case showed diffuse immunoreactivity to
EZH2. Immuno-reactivity of EZH2 was more
extensive in epidermoid cells. Among the positive
MEC group, two were low-grade MEC, four were
intermediate grade and all high-grade cases were
positive (Figure, B).

Statistical results: -The age group between 30 to 60
years showed a significantly higher score of expression
of EZH2 than the other age groups (p= 0.039%), Table
1. No significant difference was found in EZH2
expression (positivity, score of expression) among
different histopathological grades of the studied MEC
cases, Table 2.
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Table 1: Association between immunohistochemical expression Score and clinical data among

MEC group
Mucoepidermoid carcinoma Score of expression
(MEC) P
Clinical data Negative Mild Moderate & Strong
n (%) n (%) n (%)
Agelyears
<30 2 (50) 0 1(11.1) P=0.039*
30-60 1 (25) 0 7(77.8)
>60 1(25) 2 (100) 1(11.1)
Sex
Male 1(25) 2 (100) 4 (44.4) P=0.217
Female 3 (75) 0 5 (55.6)
Site
Parotid 3(75) 1 (50) 6 (66.7) P=0.866
Submandibular 1(25) 1 (50) 2(22.2)
palate 0 0 1(11.1)
Tumor Size (T)
T1 0 1 (50) 2(22.2) P=0.662
T2 3(75) 1 (50) 3(33.3)
T3 1 (25) 0 3(33.3)
T4 0 0 1(11.1)
Regional lymph node (N)
NO 2 (50) 1 (50) 6 (66.7) P=0.746
N1 1(25) 0 2(22.2)
N2 1(25) 1 (50) 1(11.1)
Clinical stage
Stage | 0 1 (50) 1(11.1) P=0.612
Stage Il 1(25) 0 2(22.2)
Stage IlI 2 (50) 0 4 (44.4)
Stage IV 1(25) 1 (50) 2(22.2)

Monte Carlo test, p: probability, statistically significant if p <0.05

Table 2: Association between immunohistochemical

histopathological grade among MEC group

expression (positivity and score) and

H/P  grade | Positivity of  expression Score P
of MEC
negative positive Negative Mild Moderate&Strong
n (%) n (%) n (%)
Low 2 (50) 2 (11.2) P=0.216 | 2(36.7) | 1(50) 1(11.2) P=0.278
Intermediate 2 (50) 4 (44.4) 1(33.3) 0 4 (44.4)
high 0 5 (45.5) 0 1 (50) 4 (44.4)

Monte Carlo test, p: probability, statistically significant if p <0.05

Discussion:

Mucoepidermoid carcinoma is the most common
epithelial salivary gland malignancy accounting for
35% of all salivary gland cancers. Among MEC of the
current  work, gender showed slight female
predominance similar to Ozawa et al., Qureshi et
al.?!, and Esmail et al.”* It was probably attributed to
the effect of female sex hormones in the pathogenesis
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Of salivary gland tumors.? The parotid gland was the
most commonly affected site by MEC (66.7%). This
agrees with Ozawa et al.®, Qureshi et al.?*, and EI-
Sherbiny et al.** and contradicts the few studies
conducted by Cipriani et al.? and Tian et al.”® reporting
a higher incidence of MEC in minor salivary glands.
Regarding the tumor size, most (46.7%) of the current
MEC cases were categorized as T2 (> 2, <4 cm); the
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same tumor size was reported by Esmail et al.?? and
others.?>*" However, a higher score of the tumor size
(T4) was reported in other series as the dominant
presentation of the reported MEC.?® Nodal metastasis
was reported in nearly 40% of the current MEC group
equally distributed among N1 and N2 grades and this
was in partial agreement with Esmail et al.?* Stage Il
was the most frequent stage (40%) among the current
MEC group followed by stage 1V (26.7%). This was
similar to the study made by El-Sherbiny et al.* and
Esmail et al.”* This differed from other studies showing
that most MEC cases were of stage 1V.%Statistically,
consistence with Qureshi et al.?, no significant
difference was found between histopathological grades
and clinical data of the studied MEC cases except for
age. This might reflect the absence of any clinical
impact on the histopathological grading of MEC except
age which may affect the histopathological grade of the
tumor.*® Similar findings were reported by others who
showed no significant correlation with clinical data
except for nodal involvement.*# Following Hajosi-
Kalcakosz et al.™®, EZH2 was expressed as a focal
nuclear reaction in most of the studied MEC cases
(73.3%) with more extension in the epidermoid cells.
This was similar to most studies that reported nuclear
reaction of EZH2 in several cancers 3% except
Anwar et al. ** which demonstrated cytoplasmic
localization of EZH2 in invasive breast carcinoma.lt
was observed that most of the positive cases (45.5%)
were of the high-grade category and that might suggest
its role in detecting the biological behavior of the
tumor. However, no statistically significant difference
was observed among histopathological grades
regarding EZH2 expression and this was in agreement
with Hajosi-Kalcakosz et al.*> Also, no statistically
significant correlation was detected in the score of
expression among clinical data of the present cases
except for the age. This could be interpreted as the
progression and aggressiveness of cancer increases
with increasing age.**

Conclusions:

EZH2 was expressed in most of the studied MEC
cases, particularly  the high-grade cases.
Overexpression of EZH2 in MEC cases with nodal
metastasis and histological invasions could indicate
their aggressive behavior and predict the poor
prognosis of the tumor.
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