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ABSTRACT

Obijective: To determine expression of BCL-2 protein in Adenoid cystic carcinoma of salivary glands.

Study Design: Descriptive study.

Place and Duration of Study: This study was conducted at the Departments of Surgery, Lahore General Hospital,
Mayo Hospital, and de’Montmorency college of Dentistry, Lahore from February 2017 to August 2017.

Materials and Methods: Thirty five cases of Adenoid cystic carcinoma (ADCC), of salivary glands were selected.
Slides were prepared by routine hematoxylin and eosin (H & E) staining, as well as by Immunohistochemistry (IHC)
for BCL-2. Grading of ADCC was done as low, intermediate and high grades on H&E sections. Scoring of BCL-2
expression was determined on BCL-2 immunohistochemical stained slides. Data was entered into SPSS version 21
and descriptive statistics were determined.

Results: In this study most common age group affected was 41-60 years age (40%), cases of ADCC were more
common in female as compared to male (54%) Expression of BCL-2 was strongly positive in all cases of ADCC. In
major salivary gland parotid glands was the most common site while in minor salivary glands most common site
was palate. Majority cases reported as excisional biopsy (54.3%) with size 2-5cm (68.8%). Histopathologically 19
cases (54%) were categorized as high grade tumor. All cases showed expression of BCL-2 irrespective of the grade
of the tumor.

Conclusion: BCL-2 protein is expressed in Adenoid cystic carcinoma. Its expression is helpful in grading small
biopsies, predicting behavior, and planning target therapy of Adenoid cystic carcinoma
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INTRODUCTION

The World Health Organization describes ADCC as a
basaloid tumor containing both epithelial and
myoepithelial cellst. It is the second most common
malignant salivary gland tumor?, and approximately 1%
of all head and neck region malignancies®. It accounts
for 10% of all salivary gland neoplasms®.Its frequency
is much lower in major salivary glands as compared to
minorsalivary glands °. In the oral cavity, palate is the
most common site (39.9%) and tongue is the second
most common (19.8%).

Among the major salivary glands, submandibular gland
is the most common site followed by parotid gland, 15-
30% and 2-15 % respectively®. Slow growth rate,
perineural invasion and delayed onset of distant
metastasis are the typical features of ADCC. It is
ultimately fatal due to distant metastasis and late
recurrence’.

Accurate diagnosis depends upon the histological
evaluation by precise method for malignant salivary
gland tumors ’. The histopathological diagnosis of these
tumors is usually made through the assessment of
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differentiation, component of tumor stroma, growth
pattern of the tumor borders, and along with the clinical
information®. There are three growth patterns: the
cribriform or glandular type, the tubular type and the
solid type. ® Tumor is Graded as Low Grade (Tubular
pattern), Intermediate Grade (cribriform pattern with <
30% solid component), and High Grade (>30% solid
component). Perineural invasionsis also observed in
this pattern which is a characteristic feature of ADCC*,
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MATERIALS AND METHODS

This is a descriptive study in which thirty five cases of
ADCC of salivary glands were selected from
Departments of Surgery, Lahore General Hospital,
Mayo Hospital, and de’Montmorency college of
Dentistry, Lahore from February 2017 to August 2017.
Slides were prepared by routine hematoxylin and eosin
(H&E) staining, as well as by Immunohistochemistry
(IHC) for BCL-2. Grading of ADCC was done as low,
intermediate and high grade. Scoring of BCL-2
expression was determined on BCL-2
immunohistochemical stained slides. BCL-2
immunoreactivity was divided into four groups as
follows: Score Zero (0): Negative [When neoplastic
cells stained less than 5%], score one (1): + weak
positive (WP) [When neoplastic cells stained 5-19%],
score two (2): ++ moderate positive [When neoplastic
cells stained 20-50%] score three (3): +++ strong
positive (SP) [When neoplastic cells stained more than
50%].Observations were made on the basis of intensity
of cytoplasmic staining. The intensity was graded in all

the cases with 0, 1, 2 and 3 to represent negative, weak
positive, moderate positive and strong positive staining
respectively. Care was taken to decrease the
subjectivity by ensuring a) two observations per field
area of slide and b) by intra-lesional comparison with a
positive control®.Data was entered into SPSS
version 21 and descriptive statistics were determined.

RESULTS

In this study most common age group affected was 41-
60 years age (40%), cases of ADCC were more
common in female as compared to male (54%)
Expression of BCL-2 was strongly positive in all cases
of ADCC. In major salivary gland parotid glands was
the most common site while in minor salivary glands
most common site was palate. Majority cases reported
as excisional biopsy (54.3%) with size 2-5cm (68.8%).
Histopathologically 19 cases (54%) were categorized as
high grade tumor. All cases showed expression of BCL-
2 irrespective of the grade of the tumor.

Table No.1: Different Immunostains and their expression in Adenoid Cystic Carcinoma reported in different studies

Expression of different Immunostains in ADCC
Author name Marker Tumor Remarks
Zhang et al., 2018 Cathepsin D ADCCs 74.1% expressed
Kintawati et el, 2017 Ki67 ADCCs As grade is increasing expression of Ki-67 is
also increasing.
lyogun et el., 2017 Ki67, SMA ADCCs Both markers expressed strong positive
expression (75% cases)
Fujii etel.,2017% Ki67,MYB, MYC ADCCs High Ki-67 index: 24.2% cases
MYB expression: 51.5%
MY C expression: 63.3%
Bu et el.,2015% Ki67,Cyclin D1, CD147, ADCCs strong expression of ki67in all growth
Slug,Survivin patterns
Al-Azzawi, 2013Y Ki67, p53 ADCCs Ki67 40 %; p53 aberration 73.3%.
Salehinejad et al., 201118 HER2/Neu ADCCs 46 % over expression of HER2/neu;
significant in grades of ADCC.
West et al., 2011%° Myb ADCCs Myb can use to differentiate ADCC from its
histology mimics.
Edwards et al., 20032 C-KIT ADCCs, No role in differentiating between ADCC and
PLGAs PLGA, MA
Penner et al., 2002.2 C-kit, Galectin-3 ADCCs C-kit is 100 % in ADCC; Gelectin -3 in
ADCC is 88.8 %
Tsai et. el,2018% BCL-2 (BLM-s) ADCCs BCL-2 (BLM-s) shows a strong positive
expression (nuclear staining) in ADCC
Zhu et el. 2018% BCL-2 ADCCs 31 out of 60 cases (51.67%) were positive for
BCL-2
Jiang, 2014* BCL-2 ADCCs 60% positive expression in ADCC
Meer et al., 2011.% BCL-2 ADCCs; High expression in the solid and cribriform
PLGAs patterns of ADCC
Xie etal., 2010% BCL-2 ADCC Prognostic role in ADCC.
Al-Rawi et al., 2010% BCL-2 PA MEC, High expression was observed with greater
ADCC size, higher grades and greater degree of
invasion.
Carlinfante et al.,2005% BCL-2 ADCC High expression of BCL-2 90%.
Norberg-Spaak et al., BCL-2 ADCC No significant association was seen between
2000% BCL-2 and grades of ADCC
Soini et al., 1998% BCL-2 Salivary glands | More expression of BCL-2 in Benign than
tumors (SGTs) | malignant (SGTSs).
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Table No.2: Clinicopathological Characteristic of Adenoid
cystic Carcinoma in Number (Frequency) and Percentage

Table No.3: Comparison of BCL-2 Expression in ADCC
with Different Studies

Clinicopathological Number Yage Sr. | Authors Names & Years Current Study
characteristics of ADDC 0} 0ag No
Age 1 | Jiang et al., 20144
20- 40 10 28.6 ADCC (n) | 35 35
41-60 14 40.0 BCL-2 ADCC 60% All cases of ADCC
61-80 11 31.4 expression Showed
Total 35 100.0 expression100 %
Gender 3 Manjunatha et al., 2011%
Male 16 457 ADCC(n) | 21 35
Female 19 54.3 BCL-2 All cases Strong positivity in
Total 35 100.0 expression | expressed with all pattern of
Hospital varying ADCC
Mayo hospital 15 42.9 intensity: Mild 7
Lahore General 9 25.7 (33.3%),
de'Montmorency College of 11 31.4 Modeorate 6
Dentistry/ PDH, (28.50/0), SP
Total 35 100.0 8(38%)
Site 4 Meer et al., 2011%
Parotid Gland 3 [ 311 ADCC(n) 129 |36 S
Submandibular Gland 3 86 BCL-2 High positivity Strong positivity in
Sublingual Gland 5 57 expression | in solid and all pattern of
Minor salivary gland on palate 10 28.6 cgttt):rfnorm ADCC
Minor salivary gland on labial 2 5.7 - b %6
5 Xieetal., 2010
Mucosa ADCC (n) | 31 [35
Minor salivary gland on 5 14.3 —— -
Buccal mucosa BCL-2 expression: in both studies all cases
expressed positivity of BCL-2
Total 35 100.0 -
- 6 | Al-Rawi etal., 2010
Laterality
Right 10 28.6 ADCC (n) | 22 35
- _ [ 0
Left 25 714 E)f;';egsion 90 % 100%
go?climens 35 1000 7 | Carlinfante et al., 2005%
Inpcisional 1 343 ADCC (n) | 21 35
Excisional 19 5 4' 3 BCL-2 ADCC ADCC expressed
Resecti 4 1 1' ) expression | expressed 90% 100 %
Tetselc lon TS 100' 0 8 Norberg-Spaak et al., 2000
5'0 a ' ADCC (n) [ 31 35
<'126 - diamet 1 29 BCL-2 Weak, All cases were
cm maximum diameter : expression | intermediate strong positive
1cm to 2 cm maximum 4 114 e
h positive and
diameter strong positive
2.1-5cm _ _ 24 68.6 cases were
> 5 cm in maximum diameter 6 17.1 found
Total 35 | 1000 9 [ Soini etal., 1998%
Mass BCL-2 However all Strong positivity in
Solid 35 100 expression | cases of ADCC | all pattern of
Grade did not show ADCC
Low 4 11.4 strong positive
Intermediate 12 34.3 expression
High 19 54.3 ADCC: Adenoid cystic carcinoma, MEC: mucoepidermoid carcinoma, PLGA:
Total 35 100.0 polymorphous Low grade adenocarcinoma, BSGT: Benign Salivary Gland
n . tumors, MSGT: Malignant salivary Glands Tumors, SP: Strong positive, IP:
Expression of BCL-2 Intermediate Positive, WP: Weak positive
+++ strong positive [staining 35 100.0
in >50% of neoplastic cells] DISCUSSION
Grades and +++ strong . . .
Low grade 4 11.42 aiming to determine the expression of BCL-2 in ADCC.
Intermediate grade 12 34.28 Expression of BCL-2 was 60% in ADCC in a total
High grade 19 54.28 sample of 35 cases. In the current study all cases of
Total 35 100 ADCC expressed positivity of BCL-2 as strong positive
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while in Jiang’s?* study it was only 60 %. Manjunatha
et al., (2011)% determined expression of BCL-2 in both
benign and malignant SGTs as 57% and 78%
respectively. In their study as well as in the current
study all cases of ADCC were consistently positive for
BCL-2. Carlinfante et al., (2005)* reported a high
expression of BCL-2 (90%) in ADCC. Current study
showed similar but somewhat higher expression of

carcinoma showing the cribriform pattern (X100

Figure No.2: H & E staining of intermediate grade ADCC
showing the cribriform pattern(X400).
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Fig No.3: BCL-2 immunostaining of Intermediate
grade ADCCshowing strong positive expression (X100).
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Figure No.4: BCL-2 immunostaining of intermediate
grade ADCC showing strong positive expression Q(ZOO)
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Figure No.5: BCL-2 immunostéining of intermediate
grade ADCC showing strong positive expression (X400
TR ST N ) ey -

Figure No.6: BCL-2 immunostainng, control in tonsil
showing strong positive expression (X100)

All cases of ADCC expressed BCL-2 expression but
there was no weak and moderate positive staining group
in this study. All cases of ADCC showed strong
positive expression of BCL-2 in present study which is
in contrast to Soini’s® study where all cases of ADCC
did not express strong positive expression. In another
study by Norberg-Spaak et al. (2000)?°, biological
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behavior of ADCC was determined in its three
subtypes, solid, cribriform, and tubular, by using BCL-
2. However, BCL-2 expression did not show any
correlation with grade of ADCC and results were
statistically insignificant (p =0.49). In our study, results
are contrary to Norberg’s study, where all types of
ADCCwere strongly positive for BCL-2 expression.
There were certain limitations of the current study
which might have caused thedifference in results, such
as a limited sample size, owing to the rare nature of the
tumor. Similarly, there was an unequal distribution of
the numbers and grades of these tumors. The
distribution of the tumors was also unequal in terms of
the site of tumor.Further studies with larger sample size
are recommended to find out the preciserole of BCL-2
in ADCC.

CONCLUSION

Diagnosis of ADCCon routine staining (H&E) is
difficult in some cases due to different
histopathological variants which mimics with variants
of other malignant salivary gland tumors such as
Polymorphous Low Grade Adenocarcinoma. The BCL-
2 protein has shown a strong positive expression in
ADCC, regardless of grade.lts definitive role needs to
determine on large sample size. Positive expression of
BCL-2 in this tumor can help in predicting the behavior
of this tumor. BCL-2 has definitive role in the
carcinogenesis of ADCC of salivary gland tumor. In
addition, molecular target therapy against BCL-2 can be
planned in future for its better management.
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