
ABSTRACT
Current available data from the literature have suggested
correlation among histopathological differentiation
(tumor grade), treatment, and prognosis in oral
malignant tumors. Cell proliferation is an important
factor in the prognosis of malignant neoplasia.
Argyrophilic nucleolar organizer regions (AgNORs)
quantification is strongly associated to cell proliferation.
OBJECTIVE: The aim of this study is to verify the
relationship between total AgNORs mean value
(mAgNOR) and/or the percentage of cells with 1, 2, 3, 4
or more AgNORs (pAgNOR) with histopathologic
grading of tongue squamous cell carcinoma according
to Wahi. MATERIAL AND METHODS: Eighteen cases of
tongue squamous cell carcinoma were selected,
histopathological evaluation grading was performed and
AgNORs were counted on 100 epithelial tumoral nuclei.
RESULTS: AgNOR mean value/nucleus has ranged
according to the histopathologic grading; the mean value
has increased as the histopathologic grading increased.
A negative correlation among pAgNOR series (1,2,3,4
or more) was obtained between grade I and grade III
lesions, whereas grade II lesions have shown
intermediate values of correlation. CONCLUSION: A
direct relationship between AgNORs/nucleus mean,
percentage of AgNORs/nucleus and malignancy grading
was observed.

Key words: Tongue. Mouth mucosa. Carcinoma,
Squamous Cell. Proliferating Cell Nuclear Antigen. Cell
proliferation.

INTRODUCTION

In 1941, Broders1  related the extent of
malignancy in neoplasms and emphasized the

correlation between tumor histopathological
differentiation, their treatment and prognosis.
Wahi,2 in a World Health Organization (WHO)
report, has commented that oral primary carci-
nomas prognosis should be established always
taking into consideration the histological
grading, tumor site and their clinical features.
The histological malignancy grading system
developed by that author is subdivided into
three grades: grade I, II and III and this
classification is mainly based on tumoral
proliferation and differentiation.2

Altered proliferative activity is one of the
major characteristics of cancer and it is strongly
correlated with the prognosis of a lesion.3-5

Consequently, proliferative rates are useful
indicators for prognosis.5

Silver staining of active nucleolar
organizer regions (NORs), which are known as
AgNORs, has been applied to a variety of
lesions in order to provide more information
on their nucleolar activity.6

This silver staining technique is directly
related to the level of r-DNA (ribossomal DNA)
transcription,6-8 and increased NORs counts will
be expected in cells with active proliferation.5,7,9-12
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Therefore the AgNORs study provides
understanding of the tumoral behavior since
their frequency, size and cell arrangement have
been reported as a discriminatory factor between
certain benign and malignant lesions, reflecting
the cell proliferative activity, cell cycle phase,
cell ploidy and DNA content.6,13,14-18

A correlation between increased AgNORs,
decreased differentiation, and increased
malignancy is known. It has been observed in
non-Hodgkin lymphomas, melanocytic skin
lesions, breast tumors, cutaneous tumors,
maxillary bone neoplasia, nasopharyngeal car-
cinoma and salivary glands tumors.7,8,14,19-22

Pillai et al.23 have analyzed the AgNORs
counting as a biological marker of tumoral
progression on oral lesions and have concluded
that AgNORs counting is greater in malignant
lesions, mainly in those less differentiated.

Yue et al.24 using AgNOR and PCNA
(Proliferation Cell Nuclear Antigen) on oral
squamous cell carcinoma have proved the
relationship between proliferation rates and
clinical and pathological findings. Regarding the
clinical and pathological findings, mean
AgNORs value was higher in cases T3 and T4,
in groups N1 and N2.

A high AgNOR counting characterizes
tumors with increased metabolic activity, which
is likely to have high DNA content or to be
poorly differentiated and to proliferate rapidly.
Therefore, it predicts a poor prognosis.12

Xie et al.25 have introduced a method for
AgNORs evaluation named pAgNOR, by which
the percentage of nuclei with more than 1, 2, 3,
4 or more AgNORs is determined. They have
shown that pAgNOR is useful in distinguishing
between normal epithelium dysplasia and oral
squamous cell carcinoma, being a good marker
for prognosis.

The aim of this study was to establish the
relationship between the total mean value and/
or the percentage of cells with 1, 2, 3, 4 or more
AgNORs/nucleus and the histopathological
grading of Wahi2 for tongue squamous cell car-
cinoma and evaluate the superiority of one of
them.

MATERIAL AND METHODS

Eighteen cases of biopsy specimens taken
from tongue squamous cell carcinoma were
selected from files of the Pathology Service of

Santa Maria University Hospital (HUSM). The
sample was divided into three distinct groups
according to the histopathological grading
proposed by Wahi,2 with six cases in each group.
Such score was carried by Hematoxylin and
Eosin (H/E) stained sections observing the
following criteria:

- GRADE 1: numerous corneal pearls,
important cell keratinization with intercellular
bridges, less than 2 mitoses per field when
observed under microscope with increased
magnification, rare atypical mitoses, sparse
multinucleated giant cells, reduced cellular and
nuclear pleomorphism;

- GRADE 2: sparse or absent corneal
pearls, cell keratinization and apparent
intercellular bridges, 2 to 4 mitoses per field
when observed under microscope with
increased magnification, some atypical mitoses,
moderate cellular and nuclear pleomorphism ,
sparse multinucleated giant cells;

- GRADE 3: rare corneal pearls, cell
keratinization practically absent and lack of
intercellular bridges, more than 4 mitoses by
field when observed under increased
magnification, frequent atypical mitoses,
pronounced cellular and nuclear pleomorphism,
frequent multinucleated giant cells.

Further, new cuts were made for each
block (3µm thick), and then they were
submitted to the AgNOR staining technique in
line by Ploton et al.,6 at the Oral Pathology
Laboratory at the School of Dentistry of Rio
Grande do Sul Federal University.

On H/E stained slides the most significant
microscopic fields, which have shown all
characteristics described by Wahi,2 were
classified according to their malignancy grading.
Necrosis areas, pronounced inflammation and
artifacts were excluded. AgNOR staining slides
were marked with the same microscopic fields
chosen on H/E staining slides, providing
similarity between histologic grading and
AgNOR staining.

AgNORs counting was carried out by
analysis of 100 epithelial cells on each slide, in
an optical microscope (OLYMPUS-CX40) under
´ 400 magnification. Two methods for AgNORs
counting were used: 1) total AgNORs counting
of nuclei of 100 epithelial cells and mean
AgNOR/nucleus (mAgNOR) value; 2)
percentage of nuclei with 1, 2, 3, 4 or more
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AgNORs counted in 100 epithelial cells
(pAgNOR).

Comparison between mean values of each
histopathological grading was computed by an
Analysis of Variance, considering it a totally
casual experiment, followed by the Tukey test.
The percentage of AgNORs (pAgNOR) at the
different histopathological grades was
submitted to the Pearson’s correlation test. All
statistical analysis was carried out using SPSS
software.

The study was submitted and approved
by the Ethics Committee of the School of
Dentistry of the Federal University of Rio Gran-
de do Sul.

RESULTS

Table 1 shows mean AgNOR’s value/
nucleus range according to the histopathologic
grading. Statistically significant differences
among the three mean values obtained were
observed by Analysis of Variance (ANOVA).

Table 1 – Mean AgNORs/nucleus value in relation to histopathological grades based on Wahi 2 score

I

(n=6)

1.5950 (0.2243)AgNORs Mean Value (SD)

Histopathological Grade

II

(n=6)

2.1583 (0.4155)

III

(n=6)

2.5850 (0.6033)

Table 2 – AgNORs percentage (pAgNOR) at different histopathological grades based on Wahi2 score

2

39.23%

34.04%

25.61%

Histopathological Grade

GRADE I

GRADE II

GRADE III

Number of  AgNORs/Nucleus

3

20.33%

36.31%

30.47%

4 OR +

5.19%

15.36%

35.28%

1

35.24%

14.26%

8.60%

It was possible to note that the mean value
increases as the histopathologic grading
increases (p<0.05).

Results presented in the Table 2 and Fi-
gure 1 show a negative correlation among
pAgNOR series (1, 2, 3, 4 or more) obtained on
Grade I and Grade III lesions (r=-0.718). The
pAgNOR graphic shows that in Grade I tumors
the predominance of the percentage of cells with
1 and 2 AgNORs/nucleus, while in the Grade
III shows the predominance of the percentage

of 3 or more AgNORs/nucleus. Grade II lesions
show intermediate values of correlation (Gra-
de I and Grade II: r=0.285; Grade II and Grade
III: r= 0.352), since its initial curve portion (1
and 2 AgNORs/nucleus) is similar to that
observed in Grade III lesions, while the segment
of the curve that represents frequency 3, 4 or
more AgNORs/nucleus is similar to the
corresponding segment of the Grade I lesions
curve.

DISCUSSION

In this study, the histopathological grading
proposed by Wahi2 has correlated tongue
squamous cell carcinomas with the AgNORs/
nucleus number. In order to verify this
correlation two methods for AgNORs counting
proposed by the literature were used: mean
AgNORs/nucleus value (mAgNOR) and the
percentage of AgNOR/nucleus (pAgNOR). The

WAHI´s histopathological  grading was used
instead of the ANNEROTH grading since  some
factors of the latter, such as, the epithelial
invasion grade, underlying tissue invasion and
inflammatory infiltrate intensity usually are not
clearly observed in partial biopsies of the mouth
due to their small dimensions.

Another aspect to be emphasized is that
histopathological grades such as those of
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Anneroth and Wahi show some degree of
subjectivity to the observer, making their
reproducibility difficult. In this study we have
looked for an association between morphological
criteria and nuclear events in an attempt to
minimize individual variability according to that
reported in studies by Èemerikic—Martinovic
et al.5

The AgNOR staining identifies those
proliferating cells that are undergoing faster
division, differently from most proliferation
markers, that only indicate whether a cell is
undergoing division.21,22.

The most used method to count AgNORs
is mAgNOR and several reports have shown the
accuracy of this method in discriminating lesions
with a good and a poor prognosis,25 as a
biological marker of tumor progression,4,16,23,30 as
a method to evaluate the aggressiveness of the
lesion,16 to evidence cell differentiation grade,
12,31 and to characterize cell proliferation rate of
the lesions.12,24,30 The results found in the present
study for mAgNOR are in agreement that mean
AgNORs value by nucleus has a clear
relationship with tumor differentiation.

In recent years, the pAgNOR analysis was
introduced. Some authors such as Xie et al.,11 in
a study on glottis carcinoma, have shown that
pAgNOR is considerably a better method than
mAgNOR on discriminating good or poor
prognosis lesions. On the other hand, Ray et al.,26

studying methods to aid in the diagnosis of
epithelial dysplasia, have considered that

mAgNOR is more appropriate than pAgNOR.
In Grade I and III, the morphological

analysis was sufficient to define the extent of
cell differentiation of such neoplasia, whereas
in Grade II it seems that subjectivity is prevalent.
It corroborates that histopathological grading
is not precise, is subjective and shows variations
among pathologists, especially when
considering Grade II; which suggests that in oral
squamous cell carcinomas scored as Grade II the
use of AgNOR quantification is necessary to
define the tumor aggressiveness.

We have observed that pAgNOR
highlights better the tumor proliferation
velocity. For example, cases morphologically
classified as Grade II, which had most cells with
1 or 2 AgNORs/nucleus (pAgNOR=1,
pAgNOR=2) had the same pattern as Grade I
tongue squamous cell carcinomas. However,
some cases classified as Grade II, which had
most of the cells with 3 or more AgNORs/
nucleus (pAgNOR>3), being the same as Grade
III pattern of tongue squamous cell carcinomas.
Such analyses (pAgNOR) may show the
proliferative behavior of each lesion and are
used as prognosis marker.

The results lead us to believe that
pAgNOR is important to define the proliferation
velocity of the Grade II tongue squamous cell
carcinomas where some tumors present similar
characteristics to Grade I (pAgNOR 1 and 2)
while others have proliferative behavior simi-
lar to Grade III (pAgNOR above 3), thus

Figure 1 – Percentage of AgNORs/nucleus according to their histopathological grade
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suggesting lesions with low differentiation or a
more aggressive behavior. We believe that this
method is useful for a more precise
histopathological grading.

Finally, these results have confirmed that
AgNORs (mAgNOR and/or pAgNOR) counting
have a direct relationship with Wahi’s2

histopathologic grading, leading us to suggest
that AgNOR technique can be used as a
biological marker of tongue squamous cell car-
cinoma tumor progression. We believe that
mAgNOR, and mainly the pAgNOR can be used
as an adjunct method to Wahi’s2 histopathologic
grading for evaluation of the proliferative
behavior of tongue squamous cell carcinomas,
especially in Grade II tumors.
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