Oral carcinoma epidemiology in Parana
State, Southern Brazil

Epidemiologia do cancer bucal em pacientes
do Estado do Parand, Sul do Brasil

1 Departamento de Genética,
Universidade Federal do
Parand, Curitiba, Brasil.

2 Departamento de Biologia
Geral, Universidade Estadual
de Londrina, Londrina,
Brasil.

3 Departamento de Patologia
Aplicada, Universidade
Estadual de Londrina,
Londrina, Brasil.

4 Hospital Erasto Gaertner,
Curitiba, Brasil.

5 Centro Odontoldgico Norte
do Parand, Universidade
Estadual de Londrina,
Londrina, Brasil.

Correspondence

R. Losi-Guembarovski
Departamento de Biologia
Geral, Universidade Estadual
de Londrina.

C. P 6001, Londrina, PR
86051-990, Brasil.
rolosi@uol.com.br

Abstract

Oral carcinoma is the sixth most frequent type of
cancer in the world and the seventh most com-
mon in Brazil (the country with the highest inci-
dence in Latin America). Mean five-year survival
remains one of the lowest among the main can-
cers, thus justifying studies that contribute to the
development of preventive strategies. The aim of
this study was to compare the epidemiological,
clinical, and histological characteristics of 91 pa-
tients with oral carcinoma. Mean age was 58.62 +
10.46 years, and male-to-female ratio was 6.6:1.0
(79 men and 12 women). European descendants
predominated with 79 patients (86.8%). Eighty-
five individuals (93.4%) smoked and 70 (76.9%)
consumed alcohol regularly. Anatomical dis-
tribution of tumors was: 27 (29.7%) tongue; 18
(19.8%) floor of mouth; 11 (12.1%) oropharynx;
and 11 (12.1%) oral mucosa. Fifty-seven patients
(62.6%) presented lymph node involvement and
three (3.3%) had distant metastases. Surgery and
radiotherapy were used in 43.2% of patients. With
the exception of the male/female ratio (which
was higher), our data are consistent with previ-
ous studies on oral carcinoma patients.
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Introduction

Carcinomas of the head and neck constitute a
heterogeneous group of diseases with complex
molecular abnormalities, and are responsible for
high cancer morbidity and mortality. They can
originate from pre-malignant lesions due to a
process of clonal expansion with the accumu-
lation of genetic alterations. These alterations
result in the inactivation of tumor suppressor
genes and activation of proto-oncogenes !. The
affected sites are: oral cavity, pharynx, nasophar-
ynx, hypopharynx, nasal fossa, larynx, and sali-
vary glands.

Among the squamous cell carcinomas of the
head and neck, those involving the mouth are the
most common. The common term “mouth can-
cer” refers to a category with different etiologies
and histological profiles, although the vast ma-
jority of oral tumors are squamous cell carcino-
mas. Cancers of the oral cavity include those in-
volving the lips, tongue, gingiva, floor of mouth,
palate, salivary glands, tonsils, and oropharynx.
The etiology is multifactorial, including endoge-
nous factors such as genetic susceptibility as well
as environmental and lifestyle exogenous factors
like smoking and alcohol consumption 2.

Oral carcinoma has been identified as the
sixth most common type of cancer in the world 3,
with some 390 thousand new cases per year. Ac-
cording to cancer incidence estimates for Brazil
in 2006 4, there were some 13,470 new cases of
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oral cancer (an estimated 10,060 cases in men
and 3,410 in women), thus becoming the seventh
most common cancer in the Brazilian popula-
tion.

Brazil has the highest incidence of oral can-
cer in Latin America, with major variations be-
tween the country’s geographic regions. The city
of Sdo Paulo has the highest single incidence in
Latin America 56. According to Boing et al. 7, the
mortality rates for oral and pharyngeal cancer
are higher in the South and Southeast of Brazil
as compared to the other regions of the coun-
try, thus highlighting the importance of epide-
miological studies in samples from these regions.
Clinical presentation is also more severe than
in developed countries, with more cases of ad-
vanced disease at diagnosis and a higher rate of
second primary tumors.

Oral carcinomas are associated with high
case-fatality. Although they are amenable to pre-
vention, they have not received sufficient atten-
tion by the either the general population or health
professionals, so that many cases are diagnosed
in advanced stages, with metastases 8. Tumor size
and regional lymph node involvement are the
most accurate markers of patient prognosis 9,10.
Five-year disease-free survival for oral carcino-
ma is some 70% when there is no metastasis at
diagnosis and can vary from 30% to 50% when
metastasis is present 11,12, Patient survival has re-
mained practically unchanged over the years and
is still one of lowest among the main types of can-
cer. This is believed to result from a combination
of late diagnosis and inadequate therapy 9.

Data from the literature indicate that patient
lifestyle influences treatment success, since pa-
tients who maintain exposure to risk factors show
worse prognosis 1. Intrinsic risk factors include
systemic conditions such as malnutrition, iron
deficiency anemia, and immune deficiency. The
principal extrinsic risk factors are tobacco and
alcohol consumption, followed by others such as
insufficient fruits and vegetables in the diet and
exposure to the human papillomavirus (HPV),
especially types 16 and 18 911,13,

Generally speaking, the available methods for
oral carcinoma detection and treatment have not
been efficient in modifying the high incidence
and case-fatality rates, thus justifying studies to
provide better knowledge of this tumor type’s
biological profile. The current study analyzed a
sample of patients with oral carcinoma in the
State of Parand, southern Brazil, including epide-
miological data (age, gender, ethnicity, risk fac-
tors) and parameters related to the tumor pro-
cess (histopathological, clinical, and treatment
data) with the objective of better characterizing
patients from southern Brazil.
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Methodology

We analyzed 91 patients with oral squamous
cell carcinoma, with samples taken at the Erasto
Gaertner Hospital (Curitiba), Londrina Cancer
Hospital (Londrina), and the Northern Parand
University Dental Care Center (Londrina), select-
ed as referral centers for oral cancer treatment in
Paran4 State. This sample does not represent all
cases of oral carcinoma diagnosed at these sites
during the study’s collection period, from July
2002 to July 2005. Sample collection was done
randomly, based on the possibility of processing
the collected specimens.

All patients received information on the re-
search objectives and signed a free informed
consent form. Patients were asked to answer a
questionnaire with questions on lifestyle, age,
gender, ethnicity, and other information. All in-
terviewers received prior training before starting
the interviews and sample collection. Informa-
tion on smoking and alcohol consumption was
obtained at the time of the interview, that is, up-
on diagnosis of the disease. Former smokers who
had quit smoking less than ten years previously
were classified as smokers. Information on histo-
pathological, clinical, and treatment parameters
was obtained from histopathological reports and
patients’ medical charts. The lack of some infor-
mation resulted from non-recording on patient
charts in the collection centers, even after we
consulted the attending physicians (who filled in
data in some cases).

Data obtained from interviews and patient
charts were used to analyze the following: ethnic-
ity, smoking, alcohol abuse, consumption of hot
beverages, family history of cancer (select types
based on the literature), tumor location and
size, presence of regional lymph node metasta-
ses, tumor differentiation, treatment, and death
(selected on the basis of availability on the pa-
tient charts). The research project was approved
by the Institutional Review Boards of the Erasto
Gaertner Hospital in Curitiba, the Londrina Can-
cer Hospital, and the Northern Parana University
Dental Care Center, and by the Brazilian National
Committee on Research Ethics (CONEP).

Results

Sample characteristics

Table 1 shows the data characterizing the study
sample. According to this table, for the 91 pa-
tients, mean age was 58.62 + 10.46 years and the
male/female ratio was 6.6:1.0. Age did not differ
significantly between men (58.29 + 10.62) and



women (60.83 + 10.30) (t = 0.78; p > 0.40). Ethnic
classification was based on facial characteristics
and self-classification, with a predominance of
European descendants, followed by African de-
scendants and only one Asian descendant. The
vast majority of the sample smoked (85 patients,
or 93.4%). Of these, 40 individuals (47%) either
smoked hand-rolled cigarettes (rolled in corn-
husks) or pipes or chewed tobacco, whether or
not in addition to smoking manufactured ciga-
rettes. Hand-rolled (cornhusk) cigarettes were
the most common, with 37 (92.5%) of the 40
smokers, while 3 (7.5%) only smoked pipe to-
bacco. Formers smokers who had quit less than
10 years previously were classified as smokers.
In relation to alcohol abuse, 70 patients (76.9%)
reported frequent alcohol consumption, and of
these, 33 (47.1%) consumed distilled liquor, 6
(8.6%) non-distilled, and 31 (44.3%) both types
(distilled and non-distilled beverages). Scald-
ing hot foods and beverages consumed by 36
patients included chimarrdo (matte tea) and
coffee. Among patients that reported a family
history of cancer, the most common types were
tumors of the head and neck and lower digestive
tract.

Clinical and histopathological characteristics

Mean tumor size (3.40 + 1.55cm) was based on
data available for 76 patients.

Of the 91 patients, 27 (29.7%) had tumors of
the tongue and 18 (19.8%) tumors of the floor of
the mouth, the most prevalent anatomical loca-
tions in the sample. Eleven patients (12.1%) had
tumors of the oropharynx, 11 (12.1%) of the oral
mucosa (unspecified), 8 (8.8%) of palate, 6 (6.6%)
of the retromolar trigone, and 1 (1.1%) of the
internal lip. Eight patients had tumors in more
than one anatomical site, including three of the
tongue plus floor of the mouth, one of the muco-
sa (unspecified) plus trigone, one of the floor plus
the palate, one of the tongue plus the trigone, one
of the tongue, palate, and trigone, and one of the
tongue, floor, and trigone. In one patient it was
not possible to ascertain the exact anatomical lo-
cation of the oral carcinoma.

In relation to the presence of regional lymph
node metastases, of the 73 patients with avail-
able information, 46 (63%) showed lymph node
involvement and 27 (37%) had negative lymph
nodes. Three patients (3.3%) presented distant
metastases: onein the jejunum, one in the esoph-
agus, and one in the esophagus and lung.

Concerning the degree of tumor differentia-
tion, of the 66 patients with this information,
3 (4.5%) presented well-differentiated tumors
(grade 1), 39 (59%) moderately differentiated tu-
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mors (grade II), and 24 (37%) poorly differentiate
tumors (degree III).

Treatment data were obtained for 74 patients.
Thirty-two patients (43.2%) received a combina-
tion of surgery and radiotherapy, while few pa-
tients received other treatment combinations.
Six patients (8.1%) were submitted to chemo-
therapy/radiotherapy and 1 (1.35%) received a
combination of surgery and chemotherapy. Eigh-
teen patients (24.3%) received exclusive radio-
therapy, 15 (20.3%) received exclusive surgery,
and 2 (2.7%) received exclusive chemotherapy.

Mortality data were available for 79 patients:
34 (43%) had died, which may not necessarily re-
flect the case-fatality rate caused directly by the
tumor process.

Discussion

This study analyzed 91 oral carcinoma patients,
with a mean age of 58.62 + 10.46 years, of whom
79 were men and 12 women (Table 1). Accord-
ing to data from the literature, this type of neo-
plasm is associated mainly with male gender, age
around 60 years, smoking, and low income 11,13,
Therefore, this sample is consistent with the
expected patterns for mean age (58.62 + 10.46).
In relation to gender distribution, although the
literature tends to show a higher proportion in
males (with a male/female ratio of 2.0 to 3.0:1.0
according to other authors 14,15), we observed an
even higher incidence, with nearly seven times
more cases in males as compared to females. Our
data show a statistically significant difference in
relation to those presented by the Brazilian Na-
tional Cancer Institute (INCA) 4, which estimated
a three-to-one male-to-female ratio for cancer
of the head and neck in the Brazilian population
(x2; = 6.8; p < 0.01). We attribute this difference
to the fact that our sample was rural and char-
acterized by low income, smoking, and alcohol
abuse, common characteristics in the local male
population. Huang et al. 16 also explain the heavy
predominance of males (74:1) in a sample of pa-
tients with oral carcinoma in Taiwan as the result
of chewing a carcinogenic mixture of substances
by the local populations (especially men).
Epidemiological studies show that tobacco
is the main risk factor for developing oral can-
cer 11,17, due to the fact that it contains some 300
carcinogenic compounds that are converted into
reactive metabolites capable of interacting with
DNA through the action of oxidative enzymes 18.
Of these, 60 have known carcinogenic action, es-
pecially polycyclic aromatic hydrocarbons and
tobacco-specific nitrosamines, found in the tar.
Other carcinogenic substances like nickel and
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Tabela 1

Characteristics of a sample of oral cancer patients in Parana State, Brazil.

Percentage of patients (n = 91)

Gender
Male
Female
Ethnicity
European descendant
African descendant
Asian descendant
Smoker habit
Yes
No
Alcohol abuse
Yes
No
Consumption of very hot foods and beverages
Yes
No
Family history of cancer
Yes
No

86.8
13.2

86.8

121

93.4

6.6

76.9
23.1

39.9
60.1

40.6
59.4

cadmium, radioactive elements like carbon-14
and polonium-210, and even residues of pesti-
cides used in tobacco growing can also be de-
tected in tobacco and tobacco smoke. In addition
to the action of carcinogenic substances, con-
tinuous exposure to the heat resulting from the
tobacco combustion further aggravates the ag-
gression to the oral mucosa. The majority of the
current sample (approximately 90%) consisted of
individuals that reported tobacco consumption,
often in association with heavy drinking. Among
the smokers, we observed a high consumption
of hand-rolled cigarettes, pipes, and chewing to-
bacco, sometimes in addition to smoking manu-
factured cigarettes. The high proportion of indi-
viduals that rolled their own cigarettes in corn-
husks is probably a cultural issue, since the vast
majority of this sample consisted of individuals
from rural areas in the State of Parand, where this
habit is common. According to Damm & Bou-
quot 9, tobacco use without inhaling or “puff-
ing tobacco” in Western culture is considered a
strong risk factor in chronic users, highlighting
the importance of all forms of tobacco as a potent
carcinogen, an inductor of the process leading to
this neoplasm.

Some 80% of patients reported frequent con-
sumption of distilled alcoholic beverages (espe-
cially aguardente, or sugar cane spirits, and vod-
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ka) and non-distilled beverages (especially beer).
According to Schlecht et al. 19, the contribution
by alcohol to the risk of upper digestive and re-
spiratory tract neoplasms has been described
in Brazil not only as an independent factor, but
as the effect of interaction with tobacco. Ciga-
rettes and alcohol appear to have a synergistic
and dose-dependent effect, generating a twenty-
fold risk as compared to non-smoking non-alco-
hol consumers 20.21. Hamada et al. 22 stated that
alcohol and tobacco were responsible for oral
cancer incidence rates in Brazil comparable to
those of India, the country of the world with the
highest risk, associated with the habit of chew-
ing tobacco. Although the mechanism by which
alcohol induces carcinogenesis is unknown, the
hypothesis is that basal and epithelial cells in the
oral cavity are altered by high concentrations of
ethanol acting directly on the exposed mucosa,
and subsequently higher concentrations of car-
cinogens and pro-carcinogens resulting from its
metabolism 1820, Based on the high number of
patients in this sample that reported alcohol con-
sumption, this habit constitutes a risk factor for
the development of carcinomas, probably acting
jointly with cigarettes.

Some 40% of patients reported consuming
hot foods or beverages, especially chimarrdo
(matte tea) and coffee. This is probably due to the



cool climate in the Curitiba region, where most
of the study sample was obtained. Data from the
literature on the ingestion of hot beverages and
foods and oral cancer development are conflict-
ing, with some authors describing this habit as
an adjuvant risk factor 23,24, while others showed
a lack of association 25.

Approximately 40% of patients reported a
family history of cancer, with tumors of the head
and neck and lower digestive tract as the most
prevalent types. Epidemiological studies suggest
family history as a risk factor for cancers of the
head and neck, but this fact appears to be more
related to a common environment of exposure
to cigarettes and alcohol 19, in which individuals
from the same family acquire risk habits through
family contact. In this study, it was not possible
to conduct a more effective analysis of this pa-
rameter, since our data only came from patients’
self-reported information at the time of the in-
terview, with no actual proof of the presence of
other cases in the family, or even anatomopatho-
logical proof of the reported tumors.

According to Su et al. 15, prevention is always
the best treatment for oral tumors, and knowl-
edge of etiological factors is a prerequisite for any
effective preventive measure. In short, patient
lifestyle and education are extremely important
for preventing this neoplasm. Oral hygiene and
regular dental care should be promoted as pre-
ventive measures. In high-risk individuals (smok-
ers and alcohol consumers), clinical examination
of the mouth should be extremely detailed, and
individuals with a suspicion of tumors should be
referred to cancer centers for early disease detec-
tion, considered the most effective prevention of
morbidity and mortality.

According to data from the INCA 4, in the
oral cavity not including the lips, with a high
incidence of malignant tumors, the tongue and
floor of the mouth are the most frequent sites.
Our sample showed the same profile in terms
of predominance of anatomical location, since
29.7% of the patients presented tumors of the
tongue and 19.8% of the floor of the mouth, the
two most prevalent (and statistically significant)
sites. If we were to assume that probability of
occurrence in the various anatomical sites is the
same, the difference between expected and ob-
served values was highly significant (y2; = 39.8;
p < 0.001), with the main deviation occurring in
tumors of the tongue, with a partial 2 (27.1) rep-
resenting 56% of the total y2. Andreotti et al. 26,
analyzing a sample from Sao Paulo, also ob-
served that the tongue was the most frequently
affected area in both males and females. Mean-
while, Su et al. 15 found an increased prevalence
of tumors of the oral mucosa (29.7%) in a sam-
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ple in Changhua, Taiwan. Kuo et al. 27 related
the high prevalence of oral mucosa tumors in
Taiwan to regional habits involving exposure to
a carcinogenic mixture that can include tobacco
and would presumably expose the mucosa to
high doses of potent carcinogens, which distin-
guishes this region from elsewhere in the world,
where tumors of the tongue are prevalent, as in
Brazil. We found only one labial tumor, located
on the inner lip, since we chose to exclude exter-
nal labial tumors from the analysis (samples not
collected), given that the predominant etiologi-
cal factor for external lip carcinoma is exposure
to ultraviolet light, unlike most of our sample,
in which the main potential risk factors were to-
bacco and alcohol.

According to Su et al. 28, the prognostic value
ofhistological grade has shown conflicting results
in the literature. Our sample showed only three
patients with well-differentiated tumors and a
predominance of moderately differentiated tu-
mors, followed by poorly differentiated tumors.
Huang et al. 16 found a mortality rate 2.35 times
higher in patients with moderately or poorly dif-
ferentiated (as compared to well-differentiated)
tumors and suggested a possible correlation with
regional lymph node involvement. However, in
our sample two of the three patients with well-
differentiated tumors had cervical lymph node
metastases. In addition, the small number of
patients with well-differentiated tumors (n = 3)
prevented us from conducting a more consistent
analysis of this issue.

According to data from the literature, tu-
mor size, presence or absence of metastases,
and regional lymph node involvement are the
most accurate prognostic predictors and influ-
ence the determination of type of treatment 9,10.
Mean tumor size in this sample was 3.40 + 1.55
cm, and 63% of patients showed lymph node in-
volvement. According to Perez-Ordofiez et al. 1,
approximately 5% of patients with squamous
cell carcinomas of the head and neck develop
pulmonary metastases, while most of the esoph-
ageal tumors in these patients have an inde-
pendent, non-clonal origin. Liao et al. 29 report
that 14% of patients with these tumors present
distant metastases, with lung and brain as the
most frequently involved sites 30. In the current
sample, only three patients had presented dis-
tant metastases at the moment in which their
medical charts were analyzed, totaling 3.3% of
the sample. Huang et al. 16 and Lin et al. 31 ob-
served distant metastases in 9% and 15.7% of
their patients, respectively. Our findings show
lower values than those described in the litera-
ture, but we cannot rule out the appearance of
metastases after our analysis was concluded.
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Boing et al. 7 aimed to investigate regional
mortality patterns for oral and oropharyngeal
cancers in Brazil and observed a decrease in mor-
tality in certain anatomical sites that are easy to
access clinically, such as the tongue and palate,
correlating this with improvements in the coun-
try’s health care services in recent decades. It was
not possible to follow up patients in the current
sample, and the information provided in our
study comes only from a two-stage analysis of
patient medical charts in 2006. Considering that
it was impossible to monitor the patients’ clinical
evolution, the only information that was identi-
fied was the high mortality rate (43%). However,
we do not consider this a reliable parameter for
assessing patient prognosis, since it is impossible
to state that death was due exclusively to the tu-
mMOr process.

Treatment is oriented according to clinical
and pathological stage and consists of wide sur-
gical excision, radiotherapy, or a combination of
the two. Traditionally, chemotherapy is only used
in cases of disease recurrence or in the presence
of metastasis. More than two thirds of patients
with malignant tumors of the head and neck are
diagnosed in advanced stages, where surgery
followed by radiotherapy has been the standard
procedure. In the current sample the largest
proportion of patients received a combination
of surgery and radiotherapy (n = 32), that is, fol-
lowing the most commonly adopted or standard
procedure, with fewer patients submitted to oth-
er forms of combined treatment.

Resumo

O carcinoma bucal é o sexto tipo mais comum de
cdncer no mundo e o sétimo no Brasil, onde ocorre
a maior incidéncia da América Latina. A sobrevida
média de aproximadamente cinco anos permanece
como uma das menores entre 0s principais cdanceres,
Jjustificando estudos que auxiliem no delineamen-
to de estratégias de prevengdo. Este estudo objetivou
avaliar em uma amostra de 91 pacientes portadores
de carcinomas bucais caracteristicas epidemioldgicas;
fatores de risco, clinicos e histopatoldgicos. A média
de idade foi de 58,62 + 10,46 anos e a razdo sexual de
6,6:1,0 (79 homens e 12 mulheres). A etnia euro-des-
cendente foi predominante com 79 (86,8%) pacientes.
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We conclude that the information obtained
from analyzing our data is consistent with that
expected of malignant tumors of the oral cavity,
especially in relation to age at diagnosis, pre-
dominance of male gender (despite the even
higher male-to-female ratio), and exposure to the
principal risk factors. Habits typical to the South
of Brazil, including extensive consumption of
hot beverages and home-rolled cigarettes were
observed and reflect both the cool climate and
the prevalence of the rural population’s cultural
characteristics. Parameters related to the tumor
process are quite characteristic and consistent
with those described in the literature and in oth-
er cancer referral centers. There is an important
need to properly complete the patients’ medical
charts in centers that perform tumor diagnosis
and treatment; without such data, it is impos-
sible to obtain reliable information, not only
for cancer epidemiolgy, but also for other areas
like oncogenetics, currently considered of the
utmost importance. In our study, inadequate or
incomplete information on patients’ charts led
to a variable amount of available data for the his-
topathological, clinical (tumor size, lymph node
involvement, differentiation, and death), and
treatment parameters evaluated here.

Descriptive and epidemiological studies like
this one contribute to the characterization of
populations at increased risk for various types
of tumors, in addition to fostering a better un-
derstanding of patient profiles in the different
regions of Brazil.

Oitenta e cinco (93,4%) individuos eram tabagistas e
70 (76,9%) etilistas. As localizacoes anatomicas preva-
lentes foram: 27 tumores (29,7%) de lingua; 18 (19,8%)
de assoalho; 11(12,1%) de orofaringe e 11 (12,1%) de
mucosa. Cingiienta e sete (62,6%) pacientes apresenta-
ram os linfonodos comprometidos e trés apresentaram
(3,3%) metdstases a distancia. A maioria dos pacientes
(43,2%) recebeu tratamento cirtrgico e radioterdpico.
Com exceg¢do da proporgdo sexual, nossos dados con-
cordam com os freqilentemente descritos para porta-
dores de carcinomas bucais.

Neoplasias Bucais; Carcinoma; Satide Bucal
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