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ABSTRACT

Objective: To determine the expression of Ki-67 in MSGTs to evaluate its role in the diagnosis of salivary gland
tumours (SGTs).

Methodology: Sixty cases of MSGTs were collected from the de'Montmorency College of Dentistry, Lahore, from
January, 2020 to December, 2021. The histopathological diagnosis and grading of MSGTs was made by H&E staining.
On immunohistochemistry Labeling Index (LI) of Ki-67 was determined. Descriptive statistics were calculated on SPSS
22.

Results: The mean age of the subjects was 51.1 + 16.70 years. Adenoid Cystic Carcinoma (ADCC) is the commonest
type of MSGT, followed by Mucoepidermoid Carcinoma (MEC) and Acinic Cell Carcinoma (ACC), contrary to the
worldwide literature where MEC exceeds ADCC. ADCC is mostly located on the palate, but its preferred site, in our
setup, comes out to be the parotid gland, followed by the buccal mucosa, and then the palate. In MSGTs, 16.7%
were weakly positive, 33.3% were moderately positive, and 50% were strongly positive for Ki-67. There was a very
highly significant association (P < 0.0001) between tumour type and Ki-67 LI.

Conclusion: It is concluded that 50% of MSGTs expressed Ki-67 as a strong positive, which is a sensitive indicator of
malignancy in salivary gland tumours.

Keywords: malignant salivary gland tumours (MSGTs), mucoepidermoid carcinoma (MEC), acinic cell carcinoma
(ACC), adenoid cystic carcinoma (ACC)

Article info:
Received: May 31, 2022
Accepted: March 01, 2024

Authors’ Contribution:
L2Conception; Literature research;
manuscript design and drafting; 3“Critical

Correspondence:
Faiz Rasul
Email: bayfaiz871@gmail.com

analysis and manuscript review; *¢Data
analysis; Manuscript Editing.

Cite this article. wahid SM, Rasul F, Rizvi Z, Nadeem K, Sultan A, Haseeb MT.
Immunohistochemical Expression of Ki-67 in Malignant Salivary Gland Tumors. J Islamabad

Funding Source: Nil
Conflict of interest: Nil

Med Dental Coll. 2024; 13(1): 143-150. DOI: https.//doi.org/10.35787/jimdc.v13i1.886.

Introduction

Malignant Salivary glands tumors (MSGTs) are
extremely rare and they have diverse morphology
which creates a great problem in diagnosis.! World
Health Organization (WHO) classified these tumors
in more than 30 subtypes.

New classification is simple in which more than 30
subtypes are included.? MEC is the most common

tumor followed by ADCC, ACC and PLGA in MSGTs.
MSGTs
geographic location and race. Annual incidence of

Distribution of varies according to
salivary gland tumors (SGTs) is 0.4 to 13.5 cases per
(100,000)

globally. Whereas, out of these cases, malignancies

hundred thousand cases individuals

of SGTs are 0.4 to 0.6 per hundred thousand cases
(100,000). Proportion of these tumors is 0.3%
among all malignancies. Though these tumors have
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diverse morphology which produces difficulty in
diagnosis yet its accuracy play an important role in
superior treatment.® Definitive diagnosis of salivary
glands malignancies is based on cell morphology and
cellular differentiation. Stromal changes, neural
invasion, architecture and growth pattern of the
tumor borders are also key features of histological
diagnosis, however, still these tumors give
diagnostic challenge in certain cases.?

Immunohistochemistry can be used in certain cases
where cell type, differentiation, and proliferation
are required to assess. Cell proliferation is a basic
biological process in tumorogenisis. In certain cases,
immunomarkers can be helpful adjunct in the
diagnosis of salivary glands malignancies. These
immunohistochemical markers can also be used in
SGTs.*?

proliferative immunomarkers Ki-67 is widely used as

grading of malignant Among cell
a nuclear marker which is a protein in nature. It is
detected in all dividing (multiplying/proliferating)
cells during active phases of cell cycle except GO. Its
antibody (MIB-1) is used to detect malignant cells by
routine IHC.

Fundamental principle of this antibody is to detect
nuclei of multiplying cells, so it is widely used as
to detect

malignancies for

adjunct proliferation of cells of

diagnostic and prognostic
purposes.® Biological behaviour of MSGTs present
morphological diversity, and dedifferentiation limit
the capabilities of histological assessment, this
further enhance in small size biopsies.

A recent analysis of MSGTs revealed highest
proliferative index of Ki-67 in ADCC and lowest in
PLGA.® Further there

proliferative index in different grades of the MSGTs.

is need to assess Ki-67

So, the rationale of this study is to determine
proliferative index of Ki-67 in ADCC, MEC, ACC,
PLGA, and to determine its usefulness in accurate
diagnosis. Another objective is to evaluate its
association with various grades of ADCC, MEC, ACC,
PLGA such as low grade, intermediate grade and
high grade.

Methodology

Ethical approval of this descriptive study was taken
from DCD (de’Montmorency College of Dentistry,
Lahore) No. 0261 Dated 13/01/2020. Sample size
was calculated by the previous study conducted by
Abed et al.” Samples were collected through non-
probability purposive sampling from Department of
Oral & Maxillofacial Surgery/Oral Pathology of DCD
and PGMI/LGH (Postgraduate Medical Institute,
Lahore/Lahore General Hospital Lahore). A total 60
cases of malignant salivary glands tumors such as
Adenoid

Carcinoma,

Cystic Carcinoma, Mucoepidermoid

Acinic Cell Carcinoma, and
Polymorphous Low-Grade Adenocarcinoma were
included in this study. Malignant cases with history
of radiotherapy, chemotherapy or recurrence of the
tumor were excluded. Clinical data of these patients
was taken after consent on the Proforma.
Information of the individuals like age, gender,
residence, occupation, and site of swelling were
taken. Routine laboratory procedures were carried
out in Histology/ Oral Pathology laboratory of PGMI,
Lahore. Grossing was carried out to examine color,
size, and consistency of specimens before
proceeding to the laboratory procedures like H&E
staining and Ki-67 immunostaining. Principal
Investigators confirmed diagnosis of MSGTs. These
tumors were graded as Low grade (LG), Intermediate
grade (IG) and High grade (HG) according to the
study of Rasul et al.® LG of MSGTs comprised of LG
of ADCC (Tubular Pattern), MEC, ACC, and PLGA. IG
of MSGTs consisted of Swiss cheese/cribriform
pattern of ADCC, and IG of MEC. HG of MSGTs
comprised of HG of MEC and HG of ADCC (Solid
Pattern).? Ki-67 cut off value for negative expression
was taken as less than 5 malignant cells per 10 HPF
(High Power Field). While positive expression was
taken as weak positive (WP-1) when 5-19% of
malignant cells expressed positivity,
positive (MP-2) when 20-49% of malignant cells

expressed positivity and strong positive (SP-3) when

moderate

>50% of malignant cells expressed positivity. Patient
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record was entered in SPSS version 22. Variables like Minor salivary 6 10
percentage of cells stained with Ki-67 were gland on
. . .. alate
described in terms of mean and standard deviation. - P -
. . . ] Minor salivary 2 3.33%
However, categorical variables such as intensity of gland en
Ki-67 were calculated in term of frequencies and tongue
percentages. Statistical analysis such as Chi-square Minor salivary 2 3.33%
test was used to determine the significant gland on labial
. . . mucosa
association between Ki-67 expression across Minor salivary p 13.30%
different types (MEC, ADDCC, ACC and PLGA) and gland on
grades (low, intermediate and high) of MSGTs. P Buccal mucosa
value < 0.05 was considered as significant. Total 60 100.0%
R | Laterality Right 16 53.33%
esults Left 14 46.67%
Mean age of subjects was 51.1 + 16.70 years. Total 60 100.0%
Adenoid Cystic Carcinoma (ADCC) is the commonest Size <lem 4 6.67%
type of MSGT followed by Mucoepidermoid rg,ax'mtum
lameter
Carcinoma (MEC), and Acinic Cell Carcinoma (ACC) Tom to 2em 6 10%
contrary to the worldwide literature where MEC maximum
exceeds ADCC. ADCC is mostly located on palate but diameter
its preferential site, in our setup, comes out to be 2-5¢m 38 63.33%
. 5cmi 12 20%
parotid gland followed by buccal mucosa and then g _cm " 0
maximum
o) 1+ 0,
palate. In MSGTs, 16.7% were weak positive, 33.3% diameter
moderately positive and 50% strongly positive for Ki- Total 60 100.0%
67. There was a very highly significant association Type of MEC 14 23.30%
(P< 0.0001) between tumor-type and Ki-67 LI. Tumor ADCC 32 >3.33%
ACC 12 20%
Table 1: Descriptive Statistics of MSGTs (n=60) PLGA 2 3.33%
Sr | Variables Subgroups Frequenc | Percentag Total 60 100%
No v e Grades Low Grade 26 43.26%
. Intermediate 14 23.33%
1 Age Mean + S.D: Grade
51.1+16.70 High Grade 20 33.33%
years Total 60 100.0%
20-40 20 33.33% Invasion No invasion 30 50%
41-60 22 36.67% (Iymphatic &
61-80 18 30.% Neural)
Total 60 100 Only invasion 28 46.6%
2 Gender Male 34 56.67% (Neural)
Female 26 43.33% Both invasion 2 3.33%
Total 60 100.0% (lymphovascul
3 Site Parotid Gland 36 60% ar & Neural)
(PG) Total 60 100.0%
Submandibula 6 10% Ki-67 Weak positive 10 16.7%
r salivary Expressio Moderate 20 33.33%
Gland n positive
Sublingual 0 0% Strong positive 30 50%
salivary Gland Total 60 100.0%
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Table 2: Comparison of site and types of Malignant
Salivary Gland Tumors (n=60)

Type Total
Site MEC ACC ADCC PLGA
Parotid 10 12 14 [ 36
gland
Submand | 4 0 2 0 6
ibular
gland
Palate 0 0 6 0 6
Tongue 0 0 0 2 2
Labial 0 0 2 0 2
mucosa
Buccal 0 0 8 0 8
mucosa
Total 14 12 34 2 60

Table 3: Comparison of Ki-67 and types of Malignant
Salivary Gland Tumors (n=60)

Type Total p-
Ki-67 ME ACC ADCC PLGA value
Score C
Negative 0 0 0 0 0 <
Score 0.0001
Weak 8 2 0 0 10
positive
Moderat 6 10 2 2 20
e
positive
Strong 0 0 30 0 30
positive
Total 14 12 32 2 60

Table 4: Comparison of Ki-67 findings with Grade of the
Malignant Salivary Gland Tumors (n=60)

Grades of tumors Chi- | p-
Ki-67 square| valu
i High
Expressi| | ow  |intermedia| B Total e
on Grade
Grades | te Grades s
Weak 1.226 | 0.26
. 6 0 4 10
positive 8
Moderat
e 14 0 6 20
positive
Strong
L. 6 14 10 30
positive
26 14 20
Total 1000 1000
100.0% 100.0%
% %

MSGTSs are more prevalent in Parotid gland followed
by buccal mucosa, submandibular gland and palate.
MSGTSs are also present on buccal and labial mucosa
and the tongue. Most of salivary gland tumors are 2-
5 Cm in size in our set up. ADCC is the most common
type of MSGT in our setup followed by MEC and ACC
contrary to the worldwide literature where MEC
exceeds ADCC. As per the results of our study ADCC
is mostly located in parotid gland followed by buccal
mucosa and then palate which is contrary to its
worldwide distribution on the palate. Out of 60
MSGTs there was no invasion at all in 30 cases (50%)
whereas neural invasion was found in 28 (46.6%)
cases and lymphovascular and neural invasion was
present in 2 (3.33%) case only. Results show that
50% cases of MSGTs are invasive in nature in our
setup. Most of the MSGTs (about 50%) are of low
grade and 1/3 (33.33%)
malignancy in our setup. High grade malignancies

are of high-grade

are more common in adenoid cystic carcinoma and
mucoepidermoid carcinoma as compared to other
two types. When we compared scores of Ki-67 with
grades of the MSGTs it revealed that Chi-square test
= 1.226 df = 1 and p-value = 0.268 which is not
significant in our study. Therefore, it is concluded
that ADCC and MEC has high grades in our setup.
50% cases of MSGTs are invasive in nature in our
setup. Statistically, there is very highly significant
association between type of tumors and Ki-67
scoring (Chi-square test = 47.817, p-value< 0.0001).
ADCC has the strongest positive correlation with Ki-
67 expression scores followed by moderate scores of
ACC and MEC.

Discussion

Kaza et al., in 2016 determined Ki-67 index in MEC,
ADCC,
carcinoma ex PA and adenocarcinoma of SGTs. They

epithelial  myoepithelial  carcinoma,
also found that Ki-67 was helpful in differentiating
low grade and high grade MEC and highlighted

malignant behaviour of epithelial myoepithelial
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carcinoma. They concluded that ki-67 expression is
23% in MSGTs whereas in current study it is 16.7 %
weak positive, 33.3% moderate positive and 50 %
strong positive. Results of our study are also in
congruence with this study where we concluded
that Ki-67 is a sensitive indicator in MSGTs.® Li, in
2015, concluded that Ki67 is highly related to the
growth and proliferation of tumor cells. It was also
established that Ki-67 outcome is significant in
malignancies with poorly differentiated cells, as
compared to the normal SG tissues. Ki-67 is also a
prognostic factor for survival of patients at different
stages and phases of the disease. Its antibodies are
also used as a treatment with a view to arrest
proliferation by micro-injection or oligonucleotides.
It is also concluded in our study that Ki-67 is stoutly
related to tumor cell proliferation and development
because Ki-67 is significantly higher in MSGTs.®
Hence the results are in congruence to our study.
Faur et al in 2015 determined high expression of Ki-
67 in MSGTS which also indicates the usefulness of
Ki-67 in identifying highly proliferative forms of
salivary gland tumors.l® Sangeetha et al., also
reported 17% Ki-67 in MSGTs which is in complete
harmony with our results.' Siddique et al., in 2015
correlated Ki-67 with the grades of MEC. The Ki-67
was low in low grade MEC. Whereas in intermediate
grades it was 5-40% with a mean of 25% and in high
grades it was 30-75%. Results revealed elevated LI of
Ki-67 with higher grade of the MEC. Our results are
also same in which LI showed increased values as the
grades of the tumors increased.’? In current study
most of ADCC (30 out of 32) expressed strong
positive expression of Ki-67, only 2 cases out of 32
were moderate positive whereas no case of weak
positive was observed. In another study expression
of Ki-67 was more expressed in ADCC than MEC
similar to current study.®Similarly, Ki-67 expression
was observed more in ADCC as compared to MEC.*
Ki-67 expression was determined in 20 cases of
ADCC in which 17 cases (85 %) expressed its
expression while 3 cases (15%) were negative
however in current study all cases expressed. In

current study < 5 % cells were counted as negative
while 10 % in Abulhussain’s study.™ In current study
no case expressed weak positive staining, only 2
cases expressed moderate positive while 30 cases
(93.75%) out of 32 expressed strong positive
expression. ki-67 expression was strong positive in
high grade of MSGTs.? In another study, 76.9%
ADCC expressed low expression of Ki 67 and only
23.1% expressed as high expression, however in that
study low expression was categorized as 11 to 50%
positive stain which is moderate positive according
to current study. ¥ ADCC expressed Ki 67 in all
grades but with different range i.e. 27.12 % in grade
I, 34.43 % in grade I, and 38.45% in grade Ill,
similarly, in current study it expressed strong
positive in grade 11118

In another study Ki -67 expression was higher (40 %)
in MSGTs which also support results of the current
study in which high expression was observed in
MSGTs.* Ki-67 expressed positive in 96% (24 cases
out of 25 cases) in ADCC while it expressed 92% in
Polymorphous Low Grade Adenocarcinoma (23
cases out of 25 cases). This is also supporting result
of current study in which all cases expressed positive
expression in ADCC and PLGA.” MSGTs have high
expression of Ki-67 among them ADCC has highest
expression followed by MEC and PLGA similar to the
current study.® High grades MSGTs consistently
expressed high expression of Ki-67, however in
current study 50% high grade expressed strong
positive while 30% expressed moderate positive and
20 % expressed weak positive.®® This is also
augmenting that high grade stained strong positive
expression of Ki-67 in malignant salivary gland
tumors. Raja et al., reported that Mucoepidermoid
expressed high expression of Ki-67 as compared to
Adenoid Cystic Carcinoma and among different
patterns of ADCC tubular pattern expressed high
expression than cribriform and solid.? In another
study, Ki-67 expression was highest in malignant
salivary gland tumors compared to benign tumors
and normal tissues.?? Adenoid cystic carcinomas
showed higher Ki-67 expression compared to
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mucoepidermoid carcinomas and polymorphous
adenocarcinomas. It may aid in distinguishing ADCC
from other malignant tumors. 2 In another study
expression of Ki-67 was highest in ADCC
(22.58+0.48) as compared to MEC (21.53+1.52).%
There are certain limitations of the study such as
limited cases of MSGTS, and few grades of
intermediate grades and high grades. Furthermore,
cases of Low-grade polymorphous adenocarcinoma
and acinic cell carcinoma were also limited not
proportional to mucoepidermoid carcinoma and
adenoid cystic carcinoma. Intra oral tumors
represent more aggressive behavior as compared to
tumors of the major salivary glands, so proportion of
minor oral salivary gland tumor is less as compared
to parotid tumors which are maximum in the current
study. Lastly, literature also showing a variation of
scoring system of the Ki-67 regarding categorization
of positive cells into weak positive, intermediate
positive and strong positive, in current study strong
positive score was taken when more than 50% cell
stained positive while in literature strong positive
score is taken even at less than 30 positive stained

cells.

Conclusion
Most cases of ADCC expressed strong positive
expression of Ki-67. On the other hand, most cases
of ACC expressed moderate expression of Ki-67.
While the majority of MEC expressed weak positive
expression of Ki-67.Ki-67 expressed as strong
positive in most of the cases which indicates its
potential role in the development of MSGTs. It may
play role in diagnosis of these tumors particularly in
small biopsies. High grades also expressed strong

positive expression which shows its usefulness in
predicting the behavior of the tumor.

Figure A: Ki-67 Immunostaining of high grade
Mucoepidermoid carcinoma (X100)

Figure B: Ki-67 immunostaining of Acinic Cell Carcinoma
positive expression (X100).

Figure C: Ki-67 immunostaining strong positive
expression in ADCC (X100)

Figure D: Ki-67 immunostaining of low grade ADCC
showing strong positive expression in (X100).
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