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Abstract

Objective: Our study aimed to characterize alteration in the immunohistochemical expression of estrogen,
progesterone and androgen receptor in the tumour cells of primary pleomorphic adenomas and recurrent pleomorphic
adenomas. Methods: A retrospective study of data including 30 cases of primary pleomorphic adenomas (PA) without
recurrences and 15 cases of recurrent pleomorphic adenomas were examined (RPA). RPA included 8 males and 7
females. Immunohistochemical expression of estrogen, progesterone and androgen receptor was examined in the selected
cases. The percentage of slides was semi-quantitatively assessed by two independent observers and scores were given.
The statistical analysis included the use of descriptive statistics and proportional frequencies. Results: AR expression
was identified in 12 (40. %) out of 30 cases of (PA) pleomorphic adenomas and 7 of 15 cases recurrent pleomorphic
adenomas (RPA) (46 %). The results showed that ER and PR expression were negative in PA and RPA. Conclusion:
Androgen receptors might have role in pathogenesis of PA and RPA. Estrogen and progesterone receptors have no role
in development of recurrent pleomorphic salivary adenoma.
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Introduction

Pleomorphic adenoma (PA) is benign tumour and
very common in salivary glands (Barnes et al., 2005)
PA is classified as a benign tumor. The incidence of
recurrence (RPA) after first operative treatment varies
depending on differences in surgical technique (Riad et
al., 2011; Andreasen at al., 2016). This risk of malignant
transformation is rare as only 3% of salivary gland
pleomorphic adenoma as recur at 12.5-year follow-up
(Valstar et al., 2020) .

Some factors had played a main role in increase the
recurrence of PA such as multinodularity and pseudopodia,
the age of the patients, and incomplete surgical excision
(Kanatas and Miicke, 2018; Anaetal., 2019; Abu-Ghanem
et al.,2016). RPA has been associated with molecular
changes (Ana et al.,2015). de Brito et al., (2016) have
studied PLAGI protein expression in 40 PAs and 36
RPAs by immunohistochemistry. PLAG1 expression was
detected in 37 cases (93 %) of PA and in 34 RPA cases
(94%). They indicated that PLAG1 might play a role in
tumor recurrence. The p16, cyclin D1, and E2F proteins,
which compound the retinoblastoma pathway that controls
cell cycle phases, also showed strong expression in RPA.
These results show that cell cycle-related changes in
RPA are similar to changes in carcinoma ex pleomorphic
adenoma CXPA (Ana et al., 2015). The treatment of

RPA is complicated due to the multiple nodules that
may add up to as many as 130 in a single patient (Soares
et al., 2011). The development in molecular changes
have helped in studying such this tumour. The use of
antagonist hormones for patients with prostate cancer
positive to androgen receptor (AR) has shown reduction
of the recurrences and improvement of the survival rates
(EBCTCG, 2015; Berthelet et al., 2005). The discovery
of hormonal receptors Estrogen (ER) and progesterone
receptors (PR) facilitated the identification of breast cancer
patients who can get the benefit from hormone therapy
(Ma, 2009). ER including ERa and ERp, where the ERa
is the most common isoform studied (Dimery et al.,1987).
Many studies indicated that some tumours have hormone
receptors e.g melanoma, carcinoid tumors, pancreatic, and
renal cancers (Driscoll et al., 2009; Ripoll et al., 2008;
Birsak et al.,1996; Mai et al., 2008). There is limited
number of published studies concerning the existence of
AR, ER, and PR in RPA. The purpose of this study was to
determine, with the use of immunohistochemistry, if AR,
ER and PR identified in formalin- fixed paraffin embedded
tumour cells of recurrent pleomorphic adenomas and
primary pleomorphic adenomas.

Materials and Methods

Thirty cases of primary pleomorphic adenomas (PA)
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without recurrence. 15 cases of recurrent pleomorphic
adenoma (RPA) were included in this study (Table 1) from
hospital of Aleppo university. PA included 18 females and
12 males. Mean age of PA was 45. PA identified in 7 cases
in submandibular gland and 23 cases in parotid gland. RPA
included 8 males and 7 females. The mean age of RPA was
50. RPA were identified in 2 cases in submandibular gland
and 13 cases in parotid gland. Immunostaining techniques
were applied to localize the AR, PR, and ER in the tissues.
Nuclear staining of estrogen, progesterone and androgen
receptor was considered only as a positive result indicating
presence of receptor protein. Two independent examiners
scored the sections for the presence of the mentioned
receptors. Following examination, the entire section,
five random areas were chosen from each slide. The
scoring criteria was considered two categories: positive or
negative nuclear staining. AR, PR and ER positive nuclei
was assessed by two independent observers and scored as:
negative is <75% staining and positive as greater than 75%
of cells. Cytoplasmic staining was not considered. Positive
and negative controls were included in all reactions. The
Research Ethics approval was provided from Aleppo
university.

Immunohistochemistry

Paraffin-embedded, 5-pm-thick tissue sections from
30 specimens of PA and 15 specimens of RPA were cut.
The sections were deparaffinized in xylene and rehydrated
through graded alcohols. Sections were processed used
streptavidin-biotin-peroxidase method. Briefly, the
endogenous peroxidase was blocked by 3 % hydrogen
peroxidase for 5 min followed by TBS wash. Non-specific
immunoreactivity was blocked by incubation with normal
goat serum for 20 minutes. The sections were incubated
with the following primary antibody: anti-Androgen
receptor (clone AR441, Dako, USA) was diluted to 1:
25 (40 pL / ml) in tris buffer saline (TSA) containing
0.1 % bovine serum albumin for 10 minutes at the room

temperature. Dako mouse anti-human Estrogens receptor
Era 1D5 was diluted to 1: 25 (40 pL /ml) in tris buffer
saline (TSA) containing 0.1 % bovine serum albumin
for 10 minutes at the room temperature. Dako mouse
anti-human progesterone receptor PR 636 was diluted to
10 w/ml in tris buffer saline (TSA) containing 0.1 % bovine
serum albumin for 10 minutes at the room temperature. All
sections were washed by TBS for 5 minutes. Sections were
incubated with the biotinylated secondary antibody reagent
for 10 minutes followed by (TBS) wash for 5 minutes.
Slides were incubated with streptavidin and horseradish
peroxidase for 10 minutes followed by (TBS) tris buffer
saline wash for 5 minutes. Incubate with a prepared
chromogenic substrate solution (Diaminobenizidine) for
15 minutes. Sections were counterstained with 0.25 %
methyl green in distilled water for 5 minutes. Sections
were dehydrated and mounted in Depax. Tissue blocks of
breast carcinoma of known positive and negative estrogens
and progesterone receptors and androgen receptor status
were used as positive controls.

Statistical analysis

The data were described using frequency distribution
(descriptive data). Also, the Mann Whitney test was used.
Results with P < 0.05 were considered significant.

Results

Our results showed that ER was negative in all PA
and RPA. There was no significant difference between
expression of ER in PA and RPA (p > 0.05). Expression
of PR was negative in all PA and RPA cases. There was no
significant difference between expression of PR in PA and
RPA (p>0.05). AR expression was identified in 12 (40%)
out of 30 cases of PA. AR expression was identified in 7
of 15 cases RPA (46%) had positive nuclear staining for
androgen receptor. The clinical characterization and ER,
PR, and AR immunostaining evaluation of each case of
RPA is shown in Table 1. AR, ER and PR expression was

Table 1. shows the Clinical, and Immunohistochemical Characterization of AR, PR, and ER in Recurrent Pleomorphic

Adenomas (RPA)

Case Age  Gender Gland Diagnosis Nuclear PR staining Nuclear AR staining  Nuclear ER staining
1 55 M Parotid RPA - -
2 49 M Parotid RPA - + -
3 56 F Parotid RPA - + -
4 55 F Parotid RPA - + -
5 57 F Parotid RPA - + -
6 51 F Parotid RPA - + -
7 48 F Parotid RPA - + -
8 47 F Parotid RPA - - -
9 52 F Parotid RPA - - -
10 50 M Submandibular RPA - - -
11 48 M Parotid RPA - - -
12 50 M Parotid RPA - - -
13 47 M Parotid RPA - - -
14 51 M Parotid RPA - - -
15 45 M Submandibular RPA - - -
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Figure 1. Shows AR Positive Expression in Recurrent
Pleomorphic Adenoma
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Figure 4. Showing Extra-Capsular Extension in
Pleomorphic Salivary Adenoma.

Figure 2. Shows ER Negative Expression in Recurrent
Pleomorphic Adenoma

shown in PRA Figures 1-3. Figure 4 shows extra-capsular
extension in pleomorphic salivary adenoma and
Figure 5 shows islands and strands in a myxoid stroma
in pleomorphic salivary adenoma.

Discussion

The study of ER, PR and AR in pleomorphic adenomas
and recurrent pleomorphic adenomas were limited in
literature. Only few publications were found in literature.
(Malard et al., 2021) indicated that the most common
causes of parotid RPA including enucleation; tumor
rupture, or incomplete resection, and incomplete capsule
with tumour extension in the form of pseudopods or
remote satellite nodules (50% of cases). Hypocellularity
or intermediate-level cellularity was also reported to be
a risk factor. Rates of malignant transformation of RPA
range from 2% to 25% (Niparko.,1986; Phillips.,1995).
(Sarah et al., 2021) indicated that the rate of recurrence

Figure 3. Shows PR Negative Expression in Recurrent
Pleomorphic Adenoma

Figure 5. Islands and Strands in a Myxoid Stroma in
Pleomorphic Salivary Adenoma

after first operation is less than 5% if the tumor is
completely removed with intact capsule. If this tumour
recurs, the rate of subsequent recurrence is approximately
50%. The surgical treatment of RPA is increased difficult
with each recurrence due to preservation of facial nerve,
risk of transformation into carcinoma ex pleomorphic
adenoma (Sarah etal., 2021; Myung et al., 2009). Adjuvant
radiotherapy for RPA can cause such as xerostomia,
mucositis, and radiation-induced malignancy (Sarah et al.,
2021), therefore endocrine treatment might be a treatment
option of PRAif ER, PR, and AR can be detected in PRA.

The detection of ER, PR in breast cancers have
improved prognosis of these patients. Also, the positive
expression of AR in prostate cancers had improved
the survival rates (EBCTCG, 2002; Berthel et., 2005).
Glas et al., (2002) reported that there was no significant
difference in ER expression in cases of PA and RPA. They
concluded no role of ER in development PA or RPA. Glas
etal., (2002) reported positive expression PR in recurrent
tumours. Of the cases examined only 2 were negative
and about 27% of cases showed overexpression, with
significant difference between cases of PA and RPA. They
considered that PR is a prognostic factor in the occurrence
of recurrent pleomorphic adenoma. Our results were very
similar to (Ana et al., 2019) who indicated that ER was
negative in 19 cases of PA, whereas 1 case showed more
than 10% positive cells. For RPA, 18 cases were negative
for ER expression. PR expression in PA and RPA showed
less than 10% positive staining.

Tom et al., (2008) indicated that 3 cases out of 41 of
PA showed positive AR staining. This is similar to our
results. Nasser et al., (2003) found weak AR expression
(less than 3% of cells) in 4 of 10 pleomorphic adenomas
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but its expression was detected in two out of ten
mucoepidermoid carcinomas, and two out of ten adenoid
cystic carcinomas, Fan et al., (2000) and Fan et al., (2001)
suggested that AR may have a role in the pathogenesis
of salivary duct carcinoma through the mediation of an
epidermal growth factor receptor and transforming growth
factor—o autocrine pathway similar to that seen in prostatic
carcinoma. Itis difficult to directly compare our study to
the other studies, as each study used a different scoring
system and different antibody clones. Though reported
rates of ER and PR expression in salivary gland tumors are
somewhat variable, the data suggest that only a minority
of tumors express ER or PR in a predominantly weak to
moderate pattern. Our study showed that AR expression
was detected in (40%) PA and (46%) of RPA. PA and RPA
are uncommon compared to other tumours. Unfortunately,
only 15 limited cases of RPA were included in this study.
This number of PRA cases is similar to (Glas et al., 2002)
who reported 18 cases of RPA.

We believe that many difficulties are still present
regarding the evaluation of effect of ER, PR and AR
in PA and RPA. These difficulties included limited
number of cases, and differences in scoring system of
immunostaining technique and several steps in tissue
processing that may influence staining patterns and
intensity.

We recommend high cooperation from different
hospitals over the world to look for large number of cases
of RPA using one scoring criteria of evaluation ER, PR
and AR in PA and specially RPA. The detection of AR in
large number of cases of recurrent pleomorphic adenomas
might help the patients to avoid malignant transformation
of recurrent pleomorphic adenomas. There is still no
significant evidence to support using endocrine treatment
in recurrent pleomorphic adenomas.

In conclusion, the results suggested that recurrent
pleomorphic adenoma was not dependent on endocrine
function specially for estrogen and progesterone receptors.
The detection of AR in 40 % cases of PA and in 46% of
cases of RPA. This indicates that AR might have role
in pathogenesis of PA and RPA. It is recommended
that further work involves a large series of recurrent
pleomorphic adenomas to determine if estrogens and
progesterone, and androgen receptors using sensitive
and specific biochemical methods can be detected in
those tumours.
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PA = Pleomorphic adenoma
RPA = recurrent pleomorphic adenoma
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