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ABSTRACT

Background: Malignant salivary gland tumors (MSGTs) consist of a heterogeneous group of neoplasms with complex
clinicopathological features and biological behaviors. The purpose of this study was to determine the expression of Bcl-
2 antiapoptotic protein in mucoepidermoid carcinoma (MEC), adenoid cystic carcinoma (ADCC), acinic cell carcinoma
(ACC) and polymorphous low-grade adenocarcinoma (PLGA) of salivary glands and to find out its association with
different grades of these tumors.

Material and Methods: This descriptive study included 55 cases of MSGTs. Tissue sections were stained with routine
hematoxylin and eosin stain as well as Bcl-2 immunostain. MSGTs were graded as low grade (Low grade MEC, ACC,
PLGA, and tubular pattern of ADCC), intermediate grade (cribriform pattern of ADCC, and intermediate grade of MEC)
and high grade (high grade of MEC and solid pattern of ADCC) tumors on H&E sections. Bcl-2 expression was scored as
‘negative’ (<5% of neoplastic cells), ‘1’ (5-19% of neoplastic cells), 2’ (20-49% of neoplastic cells), and ‘3’ (>50% of
neoplastic cells), respectively.

Results: MSGTs most commonly involved the parotid gland (52.7%), while ADCC (40%) and MEC (38.2%) were the most
common tumors. Expression of Bcl-2 was strongly positive in 56.4% cases of MSGTs which included ADCC (71%), MEC
(19.4%) and ACC (9.7%), respectively. A significant association was found between Bcl-2 staining and types of MSGTs
i.e., MEC, ADCC, ACC (P =.001) as well as between Bcl-2 staining and grades of MSGTs (P = .013).

Conclusions: Bcl-2 protein is expressed in malignant salivary gland tumors. Its expression maybe helpfulin grading small
biopsies, predicting behavior, and planning targeted therapy of MSGTs.
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Introduction

Salivary glands tumors (SGTs) are rare tumors and
their distribution varies according to geographic
location and race.'? These comprise approximately
3-10% of the neoplasms of the head and neck region
and 1 % of the neoplasms of the whole body.?
Annual global incidence of SGTsis between0.4 to
13.5 cases per 100 000 individuals. Among these,
malignant salivary gland tumors (MSGTs) are 0.40 to
0.65 per 100 000 cases.* MSGTs are 0.3% of all
malignancies.®> Early diagnosis of MSGTs plays an
important role in better management of these
tumors.® Different diagnostic procedure have been
used such as diffusion-weighed magneticresonance
imaging and fluorodeoxyglucose positron emission
tomography/CT which show good diagnostic
accuracy in identifying local recurrence and distant
metastases in MSGTs.” Fine-needle aspiration
cytology (FNAC) is also used as a screening or early
diagnostic tool in these tumors, however its role is
limited.®> Core needle biopsy and intraoperative
frozen section are also helpfultechniques.

Accurate diagnosis depends upon the histological
of MSGTs. The
diagnosis of these tumors is usually made through
the assessment of histological architecture, cellular
features and differentiation, component of tumor
stroma, the growth pattern of the tumor borders,
along with the clinical information.® MSGTs are

evaluation histopathological

comprised of a heterogeneous population of cells
and show different architectural patterns which
makes them complex histopathologically®®
rendering diagnosis difficult even by expert
histopathologists.  Although hematoxylin-eosin
(H&E) staining is still the gold standard for
diagnosing the MSGTs, yet its role is limited in
certain cases. Immunohistochemistry (IHC) can
enhance the accuracy and may be a helpful tool
when there is a need to investigate cell type and
differentiation status, cell proliferation, and tumor

protein expression that cannot be assessed by
routine histological examination alone. Thereis also
a need to investigate new biomarkers that can be
useful in the diagnosis and grading of malignant
salivary gland tumors.!!

Bcl-2 (the B-cell ymphoma) oncoprotein is a useful
marker for investigation in MSGTs. Apoptosis is a
genetically predeterminedprocess which is involved
in the deletion of cells in normal tissues as well as in
malignant tumors. It may be elicited by several
molecular pathways. BCL-2 gene family consists of
different regulators involved in apoptosis. These
proteins are divided according to their functioninto
two groups, namely the anti- and pro-apoptotic
proteins. The Bcl-2, Bcl-xL and Mcl-1 are considered
as anti-apoptotic proteins, while Bax, Bak, Bad and
Bcl-xS promote apoptosis and are consideredas pro-
apoptotic proteins.'? Deregulation of these genes
controlling apoptosis may contribute to the process
of tumor genesis by reducing the rate of cell death
and allowing the accumulation of other genetic
defects. Frequently apoptosis is dysregulated in
human cancers, which makes it a suitable target for
anticancer therapy. Bcl-2 proteins play a key role in
preventing programmed cell death by favoring
prolonged survivalin normal and neoplastic cells. Its
increased expression has been seen in a number of
tumors and is related to resistance to conventional
cancer management.’® The present study was
planned to determine the expression of Bcl-2
proteins in MEC, ADCC, ACC, and PLGA of salivary
gland and to determine association of BCL-2
expression with different grades of these tumors.

Materialand Methods

After the approval of research project from the
ethical board of Postgraduate Medical Institute,
Lahore and University of Health Sciences Lahore,
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Pakistan, this descriptive study was carried out on
diagnosed cases of MSGTs (n=55) during atwo years
period (January 2015 to December 2016). Samples
were collected from the Department of Surgery
Lahore General Hospital, Lahore, Oral and
Maxillofacial department of Mayo Hospital, Lahore
and de’Montmorency College of Dentistry, Lahore
through non probability purposive sampling, after
taking informed consent from the patients.
Recurrent cases and patients on radiotherapy or
chemotherapy were excluded from this study.
Clinical data such as age, gender and demographic
characteristics of each individual along with site and
size of MSGTs were also recorded in a proforma.
Standard procedure of gross examination of
specimen size, color and consistency were recorded
as per protocol. Routine H&E and immunostains
were performed. Two histopathologists examined
MSGT for their type, grade,
lymphovascular invasion and margin of tumor on
Hematoxylin and eosin (H&E) slides.

histological

Grading of tumor was done as low grade (LG),
intermediate (1G) and high grade (HG) tumors. LG
tumors included low grade MEC, ACC, PLGA, and
tubular pattern of ADCC. IG tumors included
cribriform pattern of ADCC, and intermediate grade
of MEC while HG tumors included high grade of MEC
and solid pattern of ADCC.>

The expression of Bcl-2 was evaluated
immunohistochemically. Bcl-2 immunoreactivity
was divided into four groups as follows:* Score ‘0’
or negative had less than 5% stained neoplasticcells,
score ‘1’ or weak positive (WP) had 5-19% stained
neoplastic cells, score ‘2" or moderate positive (MP)
had 20-50% neoplastic cells stained while score ‘3’
orstrong positive (SP) had more than 50% neoplastic
cells stained. Observations were made on the basis
of intensity of cytoplasmic staining. Data were
entered and analyzed by using SPSS version 21. Chi-
square test was used to determine the association

between Bcl-2 expression across different types and

grades. P-value < .05 was considered as statistically
significant.

Results

Results showed that MSGTs were seen more
frequently in females, with a male-to-female ratio of
5:6. The mean age of the patients was 50 + 4.03
years. Parotid gland was the most commonly
involved gland (52.7%), followed by minor salivary
glands (29.1%). The data showed no major
difference between right and left sides. ADCC (40%)
and MEC (38.2%) were the most common tumors
followed by ACC (12.7%) and PLGA (9.1%),
respectively.

Details of comparison of BCL-2 staining with tumor
types and tumor grades are shown in Tables Il. A
statistically significant association was found
between BCL-2 staining and types of carcinomas (P
< .001). A statistically significant association was
found between Bcl-2 expression and grades of
tumor (P = .013). Most of the low-grade tumors
(75%) had weak Bcl-2 positivity, intermediate grade
had moderate (33.3%), while high grade tumors had

mostly strong Bcl-2 positivity (Table II; Figures 1& 2).

Discussion

Manjunathaetal., reported 78% Bcl-2 expressionin
MSGTs with 100% expression in ADCC, similar to
current study. They concluded that on varying
intensity of Bcl-2 there is not much difference in
ADCC with respectto grading and type. Whereas, in
the current study, contrary to results above a
significantly high association was found in Bcl-2
staining and types of carcinomas as well as grade of
cancer.?

Kaur and Gupta reported weak to strong positive
Bcl-2 expressionin MSGTs. Bcl-2 expression in MEC
was weakly positive in 4 cases and strong positive in
one case. However, inthe current study, total cases
of MEC were 21, out of them 7 expressed weak
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positive staining, 8 expressed moderate staining and
6 expressed strong positive staining. PLGA had weak
positive expression of Bcl-2 in both the studies.® Al-

Rawi et al. described positive expression of Bcl-2in

all cases of MSGTs, with high-grade Adenocystic
carcinomas showing highest Bcl-2 expression (90%).
Its expression was lowest in low-grade cystic MEC."

Table I: Descriptive Statistics of Malignant Salivary Gland Tumors (n=55)

Variables Subgroups n (%)
Age 20-40 19 (34.5%)
41-60 17 (30.9%)
61-80 19 (34.5)
Gender Male 25 (45.5)
Female 30 (54.5)
Occupation Industry 10 (18.2)
Farmer 8(14.5)
Labor 14 (25.5)
Office job 1(1.8)
Household 22 (40)
Hospital Mayo hospital 17 (30.9)
Lahore General Hospital 20(36.4)
de'Montmorency College of Dentistry/ PDH 18(32.7)
Site Parotid Gland 29 (52.7)
Submandibular salivary Gland 9(16.4)
Sublingual salivary Gland 1(1.8)
Minor salivary gland on palate 10 (18.2)
Minor salivary gland on tongue 1(1.8)
Minor salivary gland on labial mucosa 1(1.8)
Minor salivary gland on Buccal mucosa 4 (7.3)
Laterality Right 28 (50.9)
Left 27 (49.1)
Specimen Type | Incisional 10 (18.2)
Excisional 40 (72.7)
Resection 5(9.1)
Size Less than 1cm maximum diameter 2(3.6)
lcm to 2cm maximum diameter 4(7.3)
2-5cm 42 (76.4)
More than 5cm in maximum diameter 7(12.7)
Mass Solid 55
Type of Tumor | Mucoepidermoid Carcinoma 21 (38.2)
Adenoid Cystic Carcinoma 22 (40.0)
Acinic Cell Carcinoma 7(12.7)
Polymorphous Low-Grade Adenocarcinoma 5(9.1)
Grade Low Grade 22 (40.0)
Intermediate 13 (23.6)
High Grade 20 (36.4)
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Invasion No lymphovascular or neural invasion 31 (56.4)
Neural invasion 22 (40.0)
Both lymphovascular or neural invasion 2(3.6)
Bcl-2 + weak positive [staining in 5-19% of neoplastic cells] 12 (21.8)
Expression ++moderate positive [staining in 20-50% of neoplastic cells] 12 (21.8)
+++ strong positive [staining in more than 50% of neoplastic cells] 31 (56.4)
Table 11: Comparison of Bcl-2 staining with types and grades of MSGTs
Bcl-2 Positivity
Type of Tumor Total
Weak Moderate Strong
MEC 7 (58.3%) 8 (66.7%) 6 (19.3%) 21 (38.2%)
ACC 0 (0%) 4(33.3%) 3(9.7%) 7 (12.7%)
ADCC 0 (0%) 0 (0%) 22 (71%) 22 (40%)
PLGA 5(41.7%) 0 (0%) 0 (0%) 5(9.1%)
Total 12 12 31 55
Tumor Grade Bcl-2 Positivity
Weak Moderate Strong Total
Low 9 (75%) 6 (50%) 7 (22.6%) 22 (40%)
Intermediate 1(8.3%) 4 (33.3%) 8 (25.8%) 13 (23.6%)
High 2 (16.7%) 2 (16.7%) 16 (51.6%) 20(36.4%)
Total 12 12 31 55

However, in the current study, almost all cases of
MEC (n=21) had Bcl-2 expression. In a study
conducted by Soini et al. expression of Bcl-2 was
strong positive in ADCC as compared to MEC and
ACC. In our study all cases of ADCC showed strong
positive expression of Bcl-2. Similarly, we also
observed BCL-2 expression in all cases of MSGTs in
contrast to Soini et al.’® Carlinfante et al. reported a
high expression of Bcl-2 (almost 90%) in ADCC, which
is similar to current study.®

We found a statistically significant association
between Bcl-2 expression and MSGTs. Furthermore,
significant association was also found between
expression of Bcl-2 and grades of MSGTs. Hellquist
et al. did not report any statistically significant
difference between expression of Bcl-2 and TUNEL
in ACC. They concluded that expression of Bcl-2,
MIB-1, clinical staging and TUNEL are helpful
prognostic tools for predicting prognosis of acinic
cell carcinoma.?° On the other hand, in our study Bcl-

2 was statistically significant with type and grades of
MSGTs.

Janjuaet al. reported positive expression of Bcl-2 in
60% of MEC and expression of BCL-2 was strong
positive in low grades and weak positive for high
grades of MEC. However, in our study, high grade
MEC expressedstrong positivity in most of the cases.
Out of 10 high grades MEC, 6 were strong positive, 2
were intermediate positive and 2 were weak
positive. While a significant association was seen
between expression of Bcl-2 and grades of MEC in
both the studies.?! Jiang et al. aimed to determine
the expression of Bcl-2 in ADCC (n=35) and reported
its expression in 60% of tumors. Although the
sample size of ADCCin the current study was smaller
(n=22) but all cases of ADCC expressed Bcl-2
positivity as strong positive. In the current study a
statistically significant association was found
between Bcl-2 positivity, type, and grades of MSGTs
in contrast to study by Jiang et al.??
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Figure 1: Photomicrographs of Bcl-2 Immunostaining of Malignant Salivary Glands Tumors. A shows high grade
Mucoepidermoid carcinoma with strong positive expression (x 400). B shows intermediate grade Adenoid cystic
carcinoma with strong positive expression at low power (x 100) and C shows strong Bcl-2 positivity at high power (x
400). D shows BCL-2 immunostaining of low grade Acinic cell carcinoma with strong positive expression (x 100)

Figure 2: Bcl-2 immunostaining of Polymorphous low-
grade adenocarcinoma showing weak positive
expression (x 200).

Norberg-Spaak et al. determined the biological
behavior of ADCC in its three subtypes; solid,
cribriform, and tubular by using Bcl-2 and its
expression was statistically insignificant with grades
of tumors which is in contrast to the current study.?
Yin et al. analyzed Bcl-2 expressionin 71 cases of
MEC of minor salivary glands. They reported that
low grade MEC had higher expression of Bcl-2 as
compared to intermediate and high grade MEC. This
study reveals that higher the grade of MEC, stronger
is the expression of Bcl-2 in contrast to Yin’s
findings.?* Atarbashireported 30% expression of Bcl-
2 in MEC which is lower than this study.?®

Rasul et al. conducted a study on 35 cases of ADCC
in Lahore, Pakistan and reported that these tumors
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were more common in females mostly in the fourth
to sixth decade.?® In major salivary glands, parotid
gland was the most common site while in minor
salivary glands the most common site was palate.
Majority cases reported as excisional biopsies
(54.3%) with sizes ranging between 2 cm to 5 cm
(68.8%). Histopathologically, 19 cases (54%) were
categorized as high-grade tumors. All cases showed
expression of Bcl-2 irrespective of the grade of the
tumor. Expression of Bcl-2 was strongly positive in
all cases of ADCC.%®

Epidemiological features of MSGTS have also been
reported locally in Pakistan by different authors. A
study conducted in Jamshoro Pakistan reported that
mucoepidermoid carcinoma was the most common
malignant salivary gland tumor.? In the current
study, ADCC was more common than MEC of the
salivary glands’ tumors. Recently a study was
conductedin Armed Forces Institute of Pathology on
30 cases of MEC and it was reported thatlow grade
MEC was most common tumor similar to result of
this study.?®

There was certain limitation of the current study,
which might be the cause of differences in results
while comparing with other studies. Malignant
salivary gland tumors are rare, therefore the sample
size in the current study was small (n=55) so, it was
difficult to evaluate the definitive role of Bcl-2.
Similarly, there was an unequal distribution of the
different types and grades of these tumors. The
distribution of these tumors was also unequalin the
minor and major salivary glands. Further studies
with larger sample size are recommended to find out
the definitive role of Bcl-2 in benign and malignant
salivary gland tumors.

Conclusion

Most of the low-grade tumors express weak
positivity of Bcl-2 while most of the high-grade
tumors express strong positivity in malignant

salivary gland tumors. Positive expression of Bcl-2in
malignant salivary gland tumors can help in
predicting the behavior of these tumors regarding
their potential for aggressiveness. In addition,
molecular targeted therapy against BCL-2 can be
plannedin future for better management of salivary
gland tumors.
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