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INTRODUCTION

The large number of histological types of tu-
mors in salivary glands makes them a very hetero-
geneous group of neoplasias. The greatest difficul-
ties in their identification are due to the morpho-
logical variety and complexity that compromise the
histopathological diagnosis and classification of
these tumors.1

Mucoepidermoid carcinoma (MEC) represents
5 to 12% of salivary gland tumors, with the most com-
mon site being the parotid gland (70 to 90%).2-7 In
the oral cavity, the palate is the most affected site
and the lip is the site with least incidence.8

In addition to the cytological and morphologi-
cal properties of these neoplasias, one of the most
important criteria for the measurement of their bio-
logical behavior and aggressiveness is cell prolif-
eration. In this way, immunohistochemical markers
of cell proliferation have been found to be useful in
tumor classification and have formed part of the
prognostic and therapeutic studies of these patholo-
gies.9,10

The proliferating cell nuclear antigen (PCNA)
identified by Myiach et al11 is a 36 kd, acidic, non-
histone nuclear protein that helps the delta DNA
polymerase in DNA synthesis.12 This protein has a
high concentration in the late G1 and early S phases,
diminishes in the G2 phase and is almost absent in
the M phase.12,13

The evaluation of cell proliferation using
PCNA is comparable to and, under certain condi-
tions, superior to the traditional methods of mitotic
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figure count using optical microscopy, tritiated
timidin uptake and flow cytometry.9,14-16

This study was performed to verify the pres-
ence of a correlation between PCNA expression and
the histological malignancy grade in MEC of sali-
vary glands.

METHODS

In a retrospective analysis of the records of
the Head and Neck Surgery Service of Heliópolis
Hospital, 25 cases of MEC of salivary glands were
found between 1978 and 1997. In eleven cases the
sample blocks were suitable for reevaluation of the
histopathological diagnosis and for immunohis-
tochemical analysis.

The clinical data on the patients (age, sex,
race, presence of symptoms and outcome) and tu-
mors (site and size) were collated.

Diagnostic tests
a) Conventional histopathological study. For this analy-

sis, tissue sections with 3-4 mm thickness, fixed
in 10% formaldehyde solution and embedded in
paraffin were examined. The slides were stained
with hematoxylin and eosin and studied using
optical microscopy. The tumors were graded for
malignancy, according to the criteria of Seifert
& Sabin5,6 and Auclair, Goode & Ellis,17 as follows:
(a) Low grade: highly differentiated neoplasia
with predominance of macro and microcysts.
Presence of intermediate and mucin-producing
cells (Figure 1); (b) Intermediate grade: predomi-
nance of intermediate cells and few cysts. Pres-
ence of mucin-producing cells and islands of
epidermoid cells (Figure 2); (c) High grade:
poorly differentiated neoplasia with predomi-
nance of intermediate and epidermoid cells in
solid blocks. Mucin-producing cells are present

Figure1 - Low malignancy grade MEC of a salivary gland. Note the
mucin cell with wide, clear cytoplasm and the nucleus displaced to the
periphery, lining the  cystic spaces. (Stained with hematoxylin and eosin
with magnification of 250x).

Figure 2 - Intermediate malignancy grade MEC of a salivary gland. Note
the proliferation of small epidermoid cells with eosinophilic cytoplasm and
ovoid nucleus and connective tissue stroma. Few cystic spaces are
shown. (Stained with hematoxylin and eosin with magnification of 250x).
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in less than 10% (Figure 3).
b) Immunohistochemical study for PCNA determination. For

immunohistochemical PCNA detection, the
streptavidin biotin technique was used.15 The
monoclonal antibody used was PC10 (DAKO Cor-
poration, Glostrup, Denmark) in a 1/100 dilution
with 18 hours incubation time. Tumor cells that
showed a brownish stain were considered posi-
tive (Figure 4). The quantitative expression of
PCNA was obtained from the relationship be-
tween the number of PCNA-positive cells and the
total number of evaluated cells in percentage
terms. The total number of evaluated cells was
never less than 1000 cells in each procedure. Two
evaluations were performed for each tumor. In
all cases the immunohistochemical evaluation
of PCNA was performed by the pathologist in a
blind manner (without knowing the histopatho-
logical diagnosis or the malignancy grade).

Main Measurement
The correlation between PCNA expression and

the histological grade of malignancy in MEC of sali-
vary glands.
Statistical methods

The statistical analysis was performed using
the SAS/STAT program, users’ guide version 6.0 (SAS
Institute Inc., 1989), to organize the prediction in-
terval for the three grades of malignancy. Student’s
t distribution test and Tukey’s multiple comparison
test were used to evaluate the differences between
the obtained data.

RESULTS

Clinical data
The clinical data of the 11 patients are shown

in Table 1. The median age was 45.7 years (range
36-75). Nine patients were white, 1 black and 1 un-
known. The male to female proportion was approxi-
mately 1:1 (6 male and 5 female). The primary tu-
mor sites were: parotid gland (64%), hard palate,
base of tongue, submaxillary gland and mouth floor
(9% each). The mean duration of complaints was 5.6
years and the mean tumor size was 5.3 cm. Seven
patients were asymptomatic and only 4 presented
symptoms at the time of diagnosis.

Histopathological and immunohistochemical find-
ings

The results of histopathological evaluation
showed 4 cases (36%) classified as low grade, 4 cases

Figure 4 - Immunohistochemical studies of MEC of a salivary gland,
with a moderate number of cells positive for PCNA antigen expression.
The tumor cells were considered positive when they showed a
brownish stain. (250x magnification).

(36%) intermediate and 3 cases (27%) as high ma-
lignancy grade. Table 2 presents the relative and ab-
solute values of PCNA-positive cells in the two

Figure 3 - High malignancy grade MEC of a salivary gland. Note the proliferation
of  epidermoid cells showing hyperchromatic or vesicular pleomorphic nuclei,
changes in the nuclear/cytoplasmic relationship, some mitotic figures and a few
mucin cells. (Stained with hematoxylin and eosin with magnification of 400x).
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analyses performed.
When the mean values of positive expression

of PCNA in the different groups of histological clas-
sification were analyzed, a tendency to increase this
expression was observed in cases with a high ma-
lignancy grade, as shown in Table 3. The variance
analysis using Tukey’s test showed significant dif-
ferences between the mean value of the high-grade
malignancy group when compared with the low and
intermediate grade groups (P<0.01). These latter
groups did not present differences between each
other.

DISCUSSION

Although MEC was defined as a specific en-
tity five decades ago, controversies persist concern-
ing the histopathological malignancy grades, sur-
vival and prognosis in these tumors.18,19

A comparison of the results of this study with
data in the literature showed agreement regarding
the most frequent site (parotid gland in 64%),2,20 age
(fifth decade)20 and a larger prevalence in white in-

dividuals.2, 21, 22 The time taken for the disease to
evolve (5.3 years) was similar to that observed by
Auclair & Ellis2 and Loyola et al (6.2 years). In spite
of disagreement with some reports in the literature
indicating female predominance,22-24 the similarity
in proportions between the sexes that we found con-
cords with other descriptions in which equal pro-
portions were encountered.4,20, 25

It is widely accepted that the histological ma-
lignancy grade of MEC is related to a more unfavor-
able outcome in high grade tumors when compared
with other grades.2, 6,19,26 There is, however, a large
variation in pathological criteria used in classifying
these tumors, while the evaluation of the tumor pro-
portion of cystic areas forms part of all current grad-
ing systems. In many cases there is difficulty in pre-
cisely determining the cystic component. Additional
classification criteria may be useful under these cir-
cumstances.

Data presented here show that the evaluation
of cell proliferation using PCNA has a close rela-
tionship to malignancy grades determined by his-
topathological methods.

Table 1 - Clinical data on 11 cases of salivary gland mucoepidermoid carcinoma -
Head and Neck Surgery Service - Heliópolis Hospital, São Paulo - 1978 to 1997

Case Nº Age (year) Gender Race Symptoms Location Tumor Size (cm) Duration of Complaints

1 26 F White Asymptomatic Parotid 3.0 14 y
2 75 F White Symptomatic Parotid 7.0 5 y
3 73 M White Asymptomatic Submandibular 5.0 1 y
4 44 M White Asymptomatic Parotid 10.0 1 y
5 46 F White Asymptomatic Base of tongue 5.0 na*
6 51 M Black Symptomatic Floor of mouth 2.5 14 y
7 36 F White Asymptomatic Parotid 6.0 5 y
8 43 M White Symptomatic Hard palate 2.5 15 y
9 na* M na* na* Parotid 6.0 3 y

10 52 F White Symptomatic Parotid 3.0 1 y
11 57 M White Asymptomatic Parotid 12.0 3 y

* na = not available.

Table 2- Comparison between the histopathological classification and
relative and absolute values of proliferating cell nuclear antigen (PCNA+) cells for all cases

1st Evaluation 2nd Evaluation
Histopathological PCNA+ cells PCNA+ cells

Case Nº Classification Total cells Absolute Relative Total cells Absolute Relative

1 Low grade 1268 196 15.5% 1186 172 14.5%
3 Low grade 907 141 15.5% 1109 151 13.6%
8 Low grade 1069 213 19.9% 1116 179 16.0%
10 Low grade 1120 210 18.8% 1113 161 14.5%
2 Intermediate grade 1180 247 21.0% 1122 253 22.6%
4 Intermediate grade 1842 375 20.4% 1109 272 24.5%
6 Intermediate grade 1231 462 37.5% 1324 492 37.2%
7 Intermediate grade 1508 535 35.5% 1761 683 38.8%
5 High grade 1217 437 35.9% 1224 537 43.9%
9 High grade 1146 726 63.4% 1206 921 68.1%
11 High grade 1117 742 66.4% 1079 693 64.2%
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Contrary to the results obtained by Tsai & Jin,27

the data of the present study showed a statistically
significant difference between the malignancy
grades and the expression of PCNA in tumor cells,
as evaluated by the percentage of positive cells.
Tumors with a high grade of malignancy showed a
greater percentage of PCNA-positive cells than the
tumors with intermediate or low grade.

These findings suggest that the evaluation of
PCNA expression in MEC of salivary glands can be
used as a complementary procedure for appropriate
classification of these tumors. Therefore, more stud-
ies are necessary to determine the role of PCNA posi-
tivity in treatment and prognosis of these tumors.
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resumo

CONTEXTO: As características citológicas e morfológicas do Carci-
noma Mucoepidermóide, um dos critérios mais importantes na aferição
do seu comprometimento biológico e agressividade é a proliferação
celular. Daí, a utilização do uso de marcadores imunohistoquímicos
da proliferação celular na classificação dos tumores e na determinação
do prognóstico e no estudo terapêutico dessas patologias.

OBJETIVO: Analisar 11 casos de carcinoma mucoepidermóide (CME)
através do antígeno nuclear de proliferação celular (PCNA) e
determinar sua relação com o grau de malignidade destes tumores.

TIPO DE ESTUDO: Estudo de correlação.

LOCAL: Serviço  de Cirurgia de Cabeça e Pescoço do Hospital
Heliópolis, São Paulo, Brazil.

AMOSTRA: As lâminas de 11 casos foram preparadas de acordo
com a rotina técnica do Departamento de Patologia Oral da
Faculdade de Odontologia da Universidade de São Paulo,
correspondendo ao carcinoma mucoepidermóide primário de
glândulas salivares, fixadas em solução de formaldeído a 10% e
coradas com hematoxilina e eosina. Após o preparo, as neoplasias
foram classificadas em baixo, intermediário e alto grau de
malignidade, de acordo com o critério de Seifert & Sobin e Auclair
& Ellis. As lâminas foram encaminhadas a estudo imunohistoquímico
para avaliar a positividade do PCNA pela técnica de streptavidina.

VARIÁVEIS ESTUDADAS: Correlação entre a expressão PCNA e
o grau histológico de malignidade dos CME de glândulas salivares

RESULTADOS: Haviam 4 casos (36%) de baixo grau, 4 casos (36%)
de grau intermediário e 3 casos (27%) de alto grau de malignidade.
Após o estudo comparativo entre os achados histológicos e a análise
imunohistoquímica, diferenças significativas foram observadas
(P<0,01) para os 3 graus de malignidade – 16,04%, 26,98% e
56,98% respectivamente – da expressão do PCNA no CME.

CONCLUSÃO: A expressão do PCNA aumenta com o grau de
malignidade do CME nas glândulas salivares.

PALAVRAS-CHAVE: PCNA. Carcinoma mucoepidermóide.
Glândulas salivares.
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