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ABSTRACT... Background: The aim of this study was to evaluate clinico-pathological
parameters and the status of argyrophilic nucleolar organizer regions stain in various histological
grades of oral squamous cell carcinoma. Materials and Methods: A cross sectional study
was conducted on fifty cases of oral squamous cell carcinoma. The specimen were collected
from the department of Oral & Maxillofacial Surgery and processed for hematoxylin and eosin
stain and AgNOR stain Pathology Laboratory, King Edward Medical University Lahore. Results:
Bidi smoking is associated with oral squamous cell carcinoma. The AGQNOR (mAgNOR and
pAgNOR) status was significantly low in well differentiated and moderately differentiated
compared to poorly differentiated oral squamous cell carcinoma (p =0.001). AgNOR size in
poorly differentiated was significantly higher than the AgNOR size in well differentiated oral
squamous cell carcinoma. Similarly the distribution of AQNOR in moderately and poorly
differentiated oral squamous cell carcinoma was significantly high. The AQNORs index was
significantly high in poorly differentiated squamous cell carcinoma as compared to well
differentiated and moderately differentiated squamous cell carcinoma. Conclusions: The use
of AgNORs stain is easy, valid and reliable method to assess the histological grading of oral
squamous cell carcinoma and should be used to predict the prognosis of patients.
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INTRODUCTION

Squamous cell carcinoma (OSCC) is the sixth
most common malignant tumor worldwide. In
Pakistan, it is the second most common cancer
among males and third most common cancer in
female. OSCC occurs in middle and old people
ranging from 40 to 65 years of age. Several
studies also reported OSCC in people younger
than 40 years and older than 65 years of age.

The etiology of oral squamous cell carcinoma is
multifactorial which includes tobacco, alcohol,
syphilis, sunlight, radiations, phenols, viruses,
malnutrition and iron deficiency anemia. It is
significantly associated with chewing of various
forms of smokeless tobacco including snuff,
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naswar, and betel quid with tobacco.

OSCC is the 2nd most common cause of cancer
death in Pakistan. Despite advancement in
treatment modalitites, the 5 year survival rate of
patients with OSCC is 45-50%. Thus evaluation
of etiologic and risk factors like alcohol, tobacco
and precancerous lesions are essential for early
diagnosis. Prognosis depends or varies with
tumor primary site, nodal involvement, tumor
thickness, and the status of the surgical margins.

Hematoxylin and eosin (H & E) staining of
tumor is one of the routine techniques used in
histopathology for diagnosis of oral squamous
cell carcinoma. Recent advances in OSCC
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include molecular markers for oncogenes, tumor
suppressor genes, cell proliferation markers, and
intercellular adhesion molecules. These methods
are used in precancerous lesions as a marker for
an imminent malignancy. Main disadvantages of
these methods are that, they are expensive, time
consuming and need technical skill'.

The proliferative biomarkers include proliferating
cell nuclear antigen (PCNA), Ki-67, histone
argyrophilic  nucleolar  organizer  regions
(AgNORs) and for oncogenes C-myc, Thymidine
Labeling Index (TLI), cyclins and cyclin dependent
kinase (CDK), bromodeoxyuridine.

The argyrophilic nucleolar organizer region
(AgNOR) staining technique was illustrated by
Goodpasture and Bloom (1975) and was improved
by Ploton. The count, size and form of nucleolar
organizer regions can be determined easily with
the help of argyrophilic nucleolar organizer region
(AgNOR) stain.

Several studies reported that AQNOR counts are
useful in differentiating odontogenic cysts and
tumors, benign and malignant salivary gland
tumors, hyperplastic, premalignant and malignant
lesions of oral cavity.

In continuation with the previous studies, the aim
of this study was to evaluate clinico-pathological
parameters and AgNOR status in grading of oral
squamous cell carcinoma by AgNOR staining.

MATERIALS AND METHODS

The cross sectional study was selected as a
study design on 50 cases of clinically diagnosed
oral squamous cell carcinoma in the year 2009-
2010. The specimens were collected from Mayo
Hospital Lahore through surgical biopsies. The
approval was taken from the ethical committee
and written consent from patients was also
obtained before collection of research data.
Well-fixed surgical specimens in 10% formalin
were collected from both genders and all ages
suffering from oral squamous cell carcinomas
of all histological grades and variants. Patients’
history were collected in deigned proforma.

Tissue Processing: Tissues were processed in
an automatic processor for 22 hours according to
the following scheme. The sections after placing
in ascending grades of alcohol i.e. 70%, 90% and
absolute alcohol for 3 hours each, were given
four washings of absolute alcohol, first two for
1 hour each and next two for 2 hours each. The
tissues after giving two changes of xylene for 2
hours each were placed in wax bath for 3 hours
to complete tissue processing. Tissues were
embedded in paraffin wax using L-shaped molds.
All the blocks were cut into multiple sections of
4um thickness on a rotary microtome one by one.
When the sections were cut, the frosted glass
slides were used to take the section using APES
(8-aminopropyltriethoxysilane) as adhesive. All the
slides of the cases were divided into two batches
and then each slide of both the batches was
stained for hematoxylin and eosin and AgNOR.

Tissue staining: Harris’s Hematoxylin solution
was prepared by adding 2.5gm of hematoxylin
powder in 25ml of absolute ethanol then 50gm
of potassium alum was dissolved in 500ml of
distilled water by heating. Both the solutions were
mixed and heated to boiling point then 1.25 gm
of mercuric oxide was dissolved in this solution.
The solution was immediately cooled and 20ml of
glacial acetic acid was added. The stain was stored
in a stopper bottle. Eosin solution was prepared
by dissolving 1gm of eosin powder in 200ml of
distilled water. The sections were dewaxed for
4-5 minutes in xylene. The dewaxed slides were
placed in each ascending grades of alcohol that
is 70%, 90 % and absolute 1 minute followed by
immersion of slides in Harris’s hematoxylin for
10-15 minutes. The slides were then rinsed in tap
water for 5-10 minutes, differentiated in 1% acid
alcohol for 10-15 seconds and then again rinsed
in tap water for 3-5 minutes. The tissue slides
were then kept in eosin solution for 1-2 minutes,
dehydrated in 70%, 90 % and absolute alcohol
followed by clearance in xylene. The slides were
then mounted with DPX mounting medium and
observed under microscope. The findings were
recorded in the proforma.

Tumors grading system: The nuclei and
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cytoplasm of the cells were stained blue and pink
respectively. Broder’s classification of grading
system was used to grade the oral squamous
cell carcinoma. Grading is the histopathological
evaluation of the degree to which tumors resemble
to their parent tissue (squamous epithelium) and
produce their product (keratin). Thus tumors are
graded on three or four point (grades | to IlI/IV)
scale. OSCC that strongly resembles normal
squamous epithelium is called low-grade | or well-
differentiated. Oral squamous cell carcinoma that
includes abnormal mitoses, higher mitotic activity,
nuclear pleomorphism and less keratin is called
grade Il or moderately differentiated while OSCC
that contains immature cells along with typical or
atypical mitoses and less or no keratin is called
high-grade IlI/IV or poorly differentiated.

AgNOR staining: It contained solutions A and B.
Solution A was made at 37°C by adding 2g gelatin
and 1 ml formic acid in 100ml distilled water.
Clear solution was obtained by dissolving and
mixing the solution for about 10 minutes at 37°C.
Solution B was prepared by adding 50% w/v silver
nitrate in distilled water. Solution A and solution
B were mixed with 1:2 ratios by volume to form
working solution. The two solutions were mixed
immediately before the staining procedure’®.
The slides were deparaffinized by heat and
xylene for 5 minutes and descending alcohols
concentration that is absolute, 70% and 50%
for 1 minute each followed by rehydration with
distilled water, post-fixation for 5 minutes in acid
alcohol and rinsing with distilled water several
times. The slides were then placed in silver nitrate
solution in a dark room for 45 min at 37°C. The
slides were rinsed in 6 changes of distilled water
followed by immersion in 5% sodium thiosulphate
for 3 minutes and rinsing with distilled water. The
slides were then dehydrated with 50%, 70% and
absolute alcohols, cleared in xylene, mounted
in DPX and were observed under microscope
using 4X, 10X, 40X". The cells and nuclei were
well visible. AQNORs dots were visible in brown
or black color. The number, size and distribution
of AgNORs were calculated in hundred (100)
cells. Total three counts of AQNORs were carried
out. The first and second counts were the mean

number of AQNORSs in two hundred (200) tumor
cells. Both intra and extra-nucleolar AQNOR dots,
were counted. The third count was performed to
examinethe proliferative activity called proliferative
index (PAgNOR). High proliferative rate of tumors
was reflected by 5 or more AQNORs per nucleus.
The grading of size variation and distribution of
AgNORs were performed according to Khan.

Size Variation?

0 = More or less uniform in size

1+ = Two different sizes

2+ = More than two different sizes (but not those
of 3+)

3+ = Including all grades and sizes

Distribution?°

0 = Limited to nucleoli

1+ = Occasional dispersion outside nucleoli
2+ = Moderate dispersion outside nucleoli
3+ = Widely dispersed through the nucleus.

The data was entered and analyzed by using SPSS
version 20. The mAgNOR was calculated by mean
of first and second AgNOR counts. Proliferative
index of AQNOR (pAgNOR) was calculated by
counting five or more than five AQNOR dots in
hundred nuclei. One-way ANOVA was used to
assess the differences found in groups. The
p-value was smaller than 0.05 (p < 0.05).

RESULTS

The study was conducted in the Department of
Pathology at King Edward Medical University Lahore.
The clinico-pathological parameters of OSCC were
evaluated in terms of age, gender, risk factors,
grades and variants of at time of presentation.

A total of 50 cases of oral squamous cell carcinoma
were studied. In 50 cases of oral squamous cell
carcinoma 28 (56%) were males and 22 (44%) were
females and male to female ratio was 1.27:1 (Fig.1).

The maximum numbers of patients were seen in
50-60 years of age. The mean age of patients of
oral squamous cell carcinoma was 52 +13.08.
The minimum age of the patients was 20 and the
maximum age was 80 (Fig.2).
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carcinomas, 1 was ex-bidi smoker and 5 were
those who never smoked bidi. Among 3 cases of
poorly differentiated squamous cell carcinoma, 2
were ex-bidi smokers while the remaining 1 never
smoked bidi. Other risk factors such as smoking,
hugga, paan, tobacco, snuff and alcohol were
found insignificant (Table I).

Mean AgNOR (mAgNOR) count was significantly
less in well differentiated and moderately
differentiated compared to poorly differentiated
oral squamous cell carcinoma. AgNOR
proliferative index (pAgNOR) also showed
significant difference (p =0.001). pAgNOR counts
were high in poorly differentiated than moderately
and well differentiated (Table 1l). AQNOR size in
poorly differentiated was significantly of higher
grade than AQNOR size in well differentiated (Table
ll). AgNOR distribution was significantly high in
moderately and poorly differentiated (Table II).
Mean AgNOR (mAgNOR), pAgNOR, AgNOR size
and distribution showed no statistical significant
differences between verrucous carcinoma and
well differentiated squamous cell carcinoma (p >
0.05) (Table V, Table V).

Figure-2. Age of the Patients
Among 50 cases of oral squamous cell carcinoma,
37 (74%) were well-differentiated squamous
cell carcinoma, 6 (12%) were moderately
differentiated, 3 (6%) were poorly differentiated
squamous cell carcinoma (Fig. 3).

Out of 50 cases of oral squamous cell carcinoma,
4 (8%) patients had verrucous carcinoma (variant
of oral squamous cell carcinoma as shown in
Fig.5. In the present study the only risk factor
which was significantly associated with oral
squamous cell carcinoma was bidi p= 0.001
(p<0.05). Among bidi smokers; out of 37 cases
of well differentiated squamous cell carcinomas,
only 1 patient was ex-bidi smoker while 36
patients were those who never smoked bidi. In 6
case of moderately differentiated squamous cell
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Figure-3. Histological Grades of Oral
Squamous Cell Carcinoma
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Risk Factors

Cigarette
Smoker

Bidi Smoker

Hugga Smoker

Paan

Alcohol

Never smoked
Ex-smoker
Smoker
Never
Ex-Bidi Smoker
Bidi Smoker
Never
Ex-Hugga Smoker
Huqgga Smoker
Never
Ex-Paan
Paan
No
Yes
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Figure-3. Histological Grades of Oral
Squamous Cell Carcinoma

Histological Grades of Oral Squamous Cell Carcinoma

Well Moderately Poorly
differentiated differentiated differentiated
(37) (6) 3
21 4 2
5 0 1
11 2 0
36 5 1
1 1 2
0 0 0
31 4 2
3 0 0
3 2 1
18 3 3
11 1 0
8 2 0
30 6 2
7 0 1

Table-l. Risk Factors Associated with Oral Squamous Cell Carcinoma

Total

27

13
42

37

24
12
10
38

Professional Med J 2015;22(1): 018-026.

www.theprofessional.com

p-value

0.59

0.001

0.340

0.462

0.396



ORAL SQUAMOUS CELL CARCINOMA 6

AgNOR Parameters Grades of Oral Squamous Cell Carcinoma No. of Cases Mean
Well-differentiated 37 3.66=0.58
Mean AgNOR Count (mAgNOR) Moderately differentiated 6 5.26+0.56
Poorly-differentiated 3 7.04=0.65
Total 46 4.09+1.11
Well-differentiated 37 77.45+4.38
AgNOR Proliferative Index (pAgNOR)) Moderately differentiated 6 83.50+1.76
Poorly-differentiated 3 85.00+5.00
Total 46 78.73+4.88
Note: p = .000 (MAgNOR) p = .001 (pPAgNOR)

Table-1l. mMAgNOR and pAgNOR Counts in Histological Grades of Oral squamous Cell Carcinoma

AgNOR Size AgNOR Distribution
Histological Grades of Oral Squamous Cell Carcinoma 1+ 2+ 3+ 1+ 2+ 3+
Well-differentiated (n=37) 37 0 0 0 33
Moderately differentiated (n=6) 0 4 2 0 0
Poorly differentiated (n=3) 0 0 3 0 0 3

AgNOR distribution in moderately differentiated and poorly
differentiated (3+) was high compared to well differentiated (2+)
and this difference was highly significant amongst histological
grades of oral squamous cell carcinoma. (p= 0.000)

Table-Ill. AQNOR Size and AgNOR Distribution in different Histological Grades of Oral Squamous Cell Carcinoma

Note:

AgNOR Parameters Variants of Oral Squamous Cell Carcinoma No. of Cases Mean
Verrucous Carcinoma 4 3.44x.540

Mean AgNOR Count (mAgNOR) No Variant 46 4.09+1.11
Total 50 4.04+1.09

) ) Verrucous Carcinoma 4 82.50+5.00

AgNOR Proliferative Index (pAgNOR)) X
No Variant 46 78.73+4.88
Total 50 79.04+4.94

Table-IV. mMAgNOR and pAgNOR Counts in Variants of Oral squamous Cell Carcinoma

p = .256 (mAgNOR) p=.147 (pPAgNOR)
AgNOR Size AgNOR Distribution
Histological Variants of Oral Squamous Cell Carcinoma 1+ 2+ 3+ 1+ 2+ 3+
Verrucous carcinoma (n+4) 4 0 0 0 4 0
No Variant (n+46) 37 4 5 0 33 13
Note: p = 0.621 p = 0.287

Table-V. AQNOR Size and AgNOR Distribution in Variants of Oral Squamous Cell Carcinoma

Professional Med J 2015;22(1): 018-026. www.theprofessional.com E
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Figure 1: Photomicrograph showing AQNORs (20x AgNOR stain) in well differentiated
(A) and Varrucus (B) Oral Squamous Cell Carcinoma with two different sizes, Occa-
sional dispersion outside nucleoli with less rise in mMAgNOR and pAgNOR

Figure 2: Photomicrograph showing AgNORs (20x AgNOR
stain) in moderate differentiated Oral Squamous Cell Carcino-
ma with more than two different size

DISCUSSION

Nucleolus organizing regions (NORs) is the part
of deoxy ribonucleic acid known as ribosomal
deoxy ribonucleic acid (rDNA). Ribosomal DNA
is converted into ribosomal RNA (rRNA) by RNA-
polymerase 1 enzyme't. The transcriptional
activity of nucleolar organizer regions (NORs) is
associated with acidic nonhistone, argyrophilic
proteins which are stained by argyrophilic
nucleolar organizer regions stain. They appear
as black or brown colored dots under light
microscope and are named as argyrophilic
nucleolar organizer region or AQNORs".

The aim of this study was to evaluate the AQNOR
status in grading of oral squamous cell carcinoma.
Out of 50 cases of histologically confirmed tissues

Figure: Photomicrograph showing AgNORs (20x AgNORs
stain) in poorly differentiated Oral Squamous Cell Carcinoma
with polymorphous sizes with higher grades, widely dispersed
through the nucleus with high mAgNORs and pAgNORs

of oral squamous cell carcinomas, 37 (74%) were
well-differentiated, 6 (12%) were moderately
differentiated, 3 (6%) were poorly differentiated
squamous cell carcinomas and 4 (8%) were
Verrucous carcinomas.

The age ranged from 20 to 80 years. The maximum
numbers of patients found in 50-60 years. The
mean age was 52.16 =13.08. Our results were
comparable with the previous studies’.

The male to female ratio was 1.27:1. This ratio
was comparable with the earlier reported studies
on oral squamous cell carcinoma which showed
male predilection?.

In the present study, risk factors such as
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smoking, paan, huqqa, alcohol, snuff did not
show significant association with oral squamous
cell carcinoma. Similar study was carried out
by Karin et al 2004 in which use of tobacco and
alcohol were not associated with oral squamous
cell carcinoma (OSCC) whereas in our study
bidi showed a significant association with oral
squamous cell carcinoma p=0.000 (p<0.05)
which is in accordance with the earlier reported
studies®*.

In this study mean AgNOR count was 3.66
+0.58 for well differentiated, 5.26 +0.56 for
moderately differentiated, 7.04 =*=0.65 for
poorly differentiated. The mean AgNOR count
increased from well to moderately and poorly
differentiated. The difference found in well,
moderately and poorly differentiated squamous
cell carcinoma was highly significant (p = .000).
It is in accordance with other studies®. pAgNOR
in poorly differentiated squamous cell carcinoma
(85 *£5.00) was significantly high (p = 0.001)
compared to moderately differentiated (83 +1.76)
and well differentiated (77 +4.38) squamous cell
carcinoma®. The size and distribution grades of
AgNORs found in poorly differentiated squamous
cell carcinoma were significantly higher (p=0.000)
than in moderately and well differentiated
squamous cell carcinoma which was similar to
the earlier reported studies’.

Although the mAgNOR count was statistically
significant, there was overlap of the counts
between verrucous carcinoma and well
differentiated squamous cell carcinoma, thus
mMAgNOR, pAgNOR were not significant in
verrucous carcinoma (p >0.05) which was in
accordance with the previous study®. No search
was found in literature was found to compare
AgNOR size and distribution. Therefore we
recommend further studies on AgNOR size and
distribution in verrucous carcinoma in order to
make our results more valid.

CONCLUSIONS

The results of the present study indicate that bid
smoking is a risk factor of oral squamous cell
carcinoma and hence prompt cessation is needed

in order to prevent this cancer. Also AGQNOR count,
pAgNOR, AgNOR size and distribution aided
to distinguish well differentiated, moderately
differentiated and poorly differentiated squamous
cellcarcinoma. Therefore we concludethat AQNOR
stain plays a role in distinguishing histological
grades of oral squamous cell carcinoma.
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