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Abstract

Background: A significant contributor to cancer morbidity and mortality globally, oral
cancer is the sixth most prevalent malignancy. Studies using the immunohistochemical
technique (IHC) have examined OSCC to learn more about its biology, prognosis, and
therapeutic options. The proliferation potential of a specific tumour can be quantitatively
assessed through the immunohistochemical detection of p53. So, the present study was
conducted with an aim to analyse the correlation of the histo-morphological grading using
Anneroth’s grading with the nuclear proliferative markers (AgNORs and p53 protein) in oral
squamous cell carcinoma.

Methods: The present hospital based cross-sectional study was carried out under the
department of Pathology, among biopsy samples of 53 patients of Oral squamous cell
carcinoma of GSVM Medical College, for a duration of one year. Hematoxylin and eosin
(H&E) stain was used to perform histopathology on sections of specimens that had been
embedded in paraffin. Using Anneroth's multifactorial grading approach for SCC, the tumor's
histological grade was established. Smears and sections were stained with AgNOR silver and
the AgNOR score was expressed as the mean AgNOR count (mAgNOR) One-Way Analysis
of Variance (ANOVA) was used to find out the significant correlations and a p-value of
<0.05 was considered significant.

Results: Most of patients were males (69.8%) and most commonly affected age group were
41-50 years (34.0%) and 51-60 years (37.7%). The most affected site of OCSS was buccal
mucosa (41.5%) and gingivo-buccal sulcus (32.1%). Anneroth’s multifactorial grading
system for OSCC showed that 32.1% of patients belonged to Grade I, 37.7% were having
Grade II, and Grade III was seen in 30.2% of patients. The ANOVA analysis was used to find
the difference of mean AgNOR score (per nucleus) and mean p53 score (% of cells stained)
in different grades of Anneroth grading for OSCC and it was found that difference was
statistically significant mean AgNOR score (F=126.234, df=2, p=0.000) and mean p53 score
(F=12.343, df=2, p=0.000).

Conclusion: To improve treatment outcomes for patients with OSCC, pathologists and
clinicians should make it normal procedure to determine the histochemical and
immunohistochemical profile and its relationship to the histo-pathological grade and clinical
features.
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Introduction

A significant contributor to cancer
morbidity and mortality globally, oral
cancer is the sixth most prevalent
malignancy. Squamous cell carcinoma
(SCC), an epithelial-derived tumour,
accounts for more than 90% of cancers
that start in the head and neck region.
Clinically obvious premalignant lesions
can appear before oral squamous cell
carcinoma (OSCC) [1,2,3].

For the majority of malignant neoplasms,
histological grading is a well-established
pathological  prognostic  factor, and
evaluating the genes that influence these
grades is a common characteristic tool to
determine a patient's prognosis. In clinical
laboratories,  the Squamous  Cell
Carcinoma (SCC) grading system
developed by Borders in 1921 is
frequently employed [4].

In order to grade squamous cell carcinoma,
Jakobsson developed a new histological
grading system based on the microscopic
features of the tumour cells and the
interactions between the tumour and the
host components.  Pathologists and
oncologists used this approach well;
nevertheless, due to its time-consuming
nature, it did not gain widespread appeal.
By Anneroth et al. and Bryne et al., this
histological grading system of Jakobsson
was improved upon and updated, and a
select few characteristics were only used
to assess the tumor-host interface. It has
been demonstrated to be more time
efficient, prognostically beneficial, and to
have strong inter- and intraobserver
reliability [5,6].

Studies using the immunohistochemical
technique (IHC) have examined OSCC to
learn more about its biology, prognosis,
and therapeutic options. The understanding
of the underlying cell cycle control and
other molecular mechanisms in
mammalian cells has advanced quickly in
recent years. The proliferation potential of
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a specific tumour can be quantitatively
assessed through the
immunohistochemical detection of p53.
Also related to tumour grade, high grade
and aggressive carcinomas  exhibit
upregulated p53 expression. Cell growth
and proliferation are closely synchronised
[7,8].

By regulating both ribosome synthesis and
cell cycle progression, the tumour
suppressor proteins pRb and p53 play a
crucial part in regulating growth and
proliferation. Upregulation of rRNA
synthesis ensures adequate growth of
cancer cells with uncontrolled cell cycle in
tumours with altered pRb and p53 function
[9,10].

So, the present study was conducted with
an aim to analyse the correlation of the
histo-morphological grading using
Anneroth’s grading with the nuclear
proliferative markers (AgNORs and p53
protein) in oral squamous cell carcinoma.

Materials and Methods

The present hospital based cross-sectional
study was carried out under the department
of Pathology, among biopsy samples of 53
patients of Oral squamous cell carcinoma
admitted or attending IPD/OPD of
Departments of Otorhinolaryngology and
Dentistry, GSVM Medical College, for a
duration of one year between July 2021 to
June 2022. The ethical approval was
obtained from the institutional review
board.

Hematoxylin and eosin (H&E) stain was
used to perform histopathology on sections
of specimens that had been embedded in
paraffin. Using Anneroth's multifactorial
grading approach for SCC, the tumor's
histological grade was established. Three
parameters  describing  tumour  cell
characteristics, including keratinization,
polymorphism, and mitoses, were assessed
in the entire of the tumor's thickness and
each was given a score between 1 and 4.
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The most invasive margins were graded
for invasion mode and inflammatory
infiltration indicative of the interaction
between the tumour and the host, and
scores ranged from 1 to 4. According to
the degree of each parameter, points 1, 2,
3, and 4 were assigned. The sum of the
total points by each patient for each
parameter was calculated. The final
grading was done as, Grade I: score 6-12;
Grade II: score 13-18 and Grade III: score
19-24 [11].

Smears and sections were stained with
AgNOR silver. Smears were examined
with a 40X objective, and sections using a
100X objective. 100 tumour cells in each
smear and section were given an AgNOR
score. Dark brown or black intranuclear
dots were recognised as AgNORs, and the
number and appearance of dots in each
nucleus were determined. If the little
AgNORs could not be distinguished from
one another, they were grouped together
and counted as a single unit. The AgNOR
score was expressed as the mean AgNOR
count (mAgNOR) [12].

IHC was carried out employing an HRP
detection technique based on non-biotin
polymers. As instructed by the
manufacturer, slides were incubated with
p53 (Biogenix, USA) at room temperature.
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By counting the number of brown-stained
tumour nuclei in hotspots, the percentage
of p53 was calculated. In each case
approximately 1000 tumor cells were
examined [13].

Data Analysis

The collected data was entered in the MS
excel sheet. The variables were presented
as frequency and percentages. One-Way
Analysis of Variance (ANOVA) was used
to find out the significant correlations and
a p-value of <0.05 was considered
significant. Data analysis was conducted
using Statistical Package for Social
Sciences (SPSS) version 21.0.

Results

In our study, a total of 53 biopsy samples
of patients with Oral squamous cell
carcinoma was examined. Most of patients
were males (69.8%) and most commonly
affected age group were 41-50 years
(34.0%) and 51-60 years (37.7%). The
most affected site of OCSS was buccal
mucosa (41.5%) and gingivo-buccal sulcus
(32.1%). Anneroth’s multifactorial grading
system for OSCC showed that 32.1% of
patients belonged to Grade I, 37.7% were
having Grade II, and Grade III was seen in
30.2% of patients (Table 1).

Table 1: Baseline characteristics of the patients with OSCC.

Variables Frequency | %
Gender

Male 37 69.8
Female 16 30.2
Age group (in years)

<40 6 11.3
41-50 18 34.0
51-60 20 37.7
61-70 8 15.1
>70 1 1.9
OSCC site 1.4
Buccal mucosa 22 41.5
Gingivo-buccal sulcus 17 32.1
Tongue 15.1
Alveolus 6 11.3
Anneroth grading for OSCC
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Grade | 17 32.1
Grade 11 20 37.7
Grade 111 16 30.2

Figure 1. shows that OSCC of grade I as per Anneroth’s multifactorial grading system was
well differentiated, OSCC of grade II as per Anneroth’s multifactorial grading system was
moderately differentiated and OSCC of grade III as per Anneroth’s multifactorial grading
system was poorly differentiated.

Figure 1: H&E, 20x. A. AAnneroth Grade I OSCC. b. Anneroth Grade II OSCC. c.
Anneroth Grade III OSCC.
OSCC of grade I as per Anneroth’s organizer regions (NORs)/nucleus; and

multifactorial grading system showed few
nucleolar organizer regions
(NORs)/nucleus, OSCC of grade II as per
Anneroth’s multifactorial grading system
showed several different sized nucleolar

OSCC of grade 1 as per Anneroth’s
multifactorial grading system showed p53
expression and negative staining in central
keratinized areas, OSCC of grade II as per
Anneroth’s multifactorial grading system
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OSCC of grade III as per Anneroth’s
multifactorial grading system showed
great amount and highly stained nucleolar
organizer regions (NORs) (Figure 2).

' id. : - l‘ i
Flgure 2 AgNOR 400x a. AgNOR in Anneroth Grade I OSCC. b. AgNOR in Anneroth
Grade II OSCC. c. AgNOR in Anneroth Grade I11 OSCC.

showed the tumor cells positively staining
with p53; and OSCC of grade III as per
Anneroth’s multifactorial grading system
showed great amount tumor cells
positively staining with p53 (Figure 3).
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Figure 3: p53 IHC, 100x. a. p53 expression in Anneroth OSCC b. p53 expressmn in
Anneroth Grade II OSCC. c. p53 expression in Anneroth Grade III OSCC.

The ANOVA analysis was used to find the
difference of mean AgNOR score (per
nucleus) in different grades of Anneroth
grading for OSCC and it was found that
difference was statistically significant
(F=126.234, df=2, p=0.000). Similarly, the

ANOVA analysis was used to find the
difference of mean p53 score (% of cells
stained) in different grades of Anneroth
grading for OSCC and it was found that
difference was statistically significant
(F=12.343, df=2, p=0.000).

Table 2: Correlation between histo-morphological grading using Anneroth’s grading
with the nuclear proliferative markers (AgNORs and p53 protein) in OSCC.

Anneroth grading for OSCC | Mean AgNOR score
(Per nucleus)

Mean p53 score
(% of cells stained)

Grade I 3.37+0.81 25.47421.72
Grade 11 5.28+0.74 43.534£29.48
Grade 111 7.21+0.46 73.39+31.57

Test of significance

F=126.234, df=2, p=0.000 | F=12.343, df=2, p=0.000

Discussion

Anoxia, improper signaling by mutant
oncoproteins, DNA damage, and other
stressors can all cause the p53 protein to
become active, which serves as the cell's
main stress sensor. Cell cycle arrest, DNA
repair, cellular senescence, and apoptosis
are all regulated by the protein p53, which
also regulates their expression and
function. Immunohistochemical analyses
(IHC) can be performed often to show the
mutant p53 protein in tissue samples
because the mutant p53 protein is
stabilised, whilst the normal p53 protein is
undetectable [14].

In our study, squamous cell carcinoma
with well-differentiated and moderately-
differentiated tumour islands exhibited p53
staining in peripheral cells and lacked
staining in regions of keratin pearl
production; squamous cell carcinoma with
poorly differentiated tumour islands had
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pS3 staining of malignant nuclei. P53
staining intensity varied between mild and
high in various cases. No matter how
intense the staining was, cases were
declared positive.

In our study the mean p53 score (% of
cells stained) in Anneroth grade I
(25.47+21.72), grade II (43.53+29.48) and
grade III (73.39431.57) were significantly
increasing (p<0.05). The mean p53 score
(% of cells stained) in Anneroth grade I,
grade II, and grade III were significantly
increasing in studies by Kaur et al., (grade
I. 14, grade II: 78 and grade III: 100,
p<0.001), Pandya et al., (grade I: 42.625,
grade III: 48.888, grade III: 70.285,
p<0.001), and Kaur et al., (grade I: 20,
grade II: 72, and grade III: 88, p=0.004)
[15,16,17].

A significant amount of study has been
done recently on the possible diagnostic
and prognostic uses of AgNOR staining.
AgNOR quantification can serve as an
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effective method for analysing cell
kinetics. AgNOR build up during
interphase is linked to an increased need
for ribosome biogenesis in cells beginning
the mitotic cycle. It is well known that
when compared to slowly proliferating
cells, rapidly dividing cells produce
proteins more quickly. As a result, it is
anticipated that the nucleolar structures
(AgNORs), where rRNA synthesis occurs,
will grow. These factors have led to the
AgNOR parameter being suggested as a
valid marker for determining the rate of
cell proliferation in routinely handled
histopathological samples [18].

Because the yellow staining made it
simple to see individual NORs in our
study, AgNORs were visible as black to
brownish specks inside the cell nucleus
under a light microscope. The NORs,
which are typically round in shape, varied
in size and distribution throughout the
nuclear area. They were also gathered into
a large, circular structure with less intense
staining. AgNORs that were clustered had
a smaller diameter and varied in number
more than those that were diffusely
arranged.

In our study the mean AgNOR score (per
nucleus) in Anneroth grade I (3.37+0.81),
grade II (5.2840.74) and grade III
(7.21+0.46) were significantly increasing
(p<0.05). The mean AgNOR score (per
nucleus) in Anneroth grade I, grade II, and
grade III were significantly increasing in
studies by Gulia et al., (grade I: 4.71+0.81,
grade II: 6.34+0.89, and grade IIL:
8.70+0.65), Hanemann et al., (grade I:
3.20+0.61, grade II: 5.33+1.42, and grade
II: 8.27+0.39), Manu et al., (grade I:
3.296+0.631, grade II: 4.29+0.789, and
grade III: 5.2140.16), Sharma et al., (grade
I: 3.305+0.11, grade II: 5.324+0.43, and
grade III: 8.167+0.22,), and Chauhan et
al., (grade I: 2.36, grade II: 3.72, and grade
III: 5.83) [19,20,21,22,23,24].

Conclusion

According to the findings of our study,
there is a positive association between the
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histopathological grades of OSCC and
nuclear  proliferative  indicators  on
histochemistry (AgNOR count) and
immunohistochemistry (p53 expression). It
suggests that these nuclear proliferative
markers give the clinician and the
histopathologist a helpful hint to forecast
the rate of proliferation and aid in
understanding the biological behaviour of
the tumour. To improve treatment
outcomes for patients with OSCC,
pathologists and clinicians should make it
normal procedure to determine the
histochemical and immunohistochemical
profile and its relationship to the histo-
pathological grade and clinical features.
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