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Abstract

Aim: To evaluate the association between oral health status, socio-demographic and behavioral
factors with the pattern of maturity of normal epithelial oral mucosa. Methods: Exfoliative cytology
specimens were collected from 117 men from the border of the tongue and floor of the mouth on
opposite sides. Cells were stained with the Papanicolaou method and classified into: anucleated,
superficial cells with nuclei, intermediate and parabasal cells. Quantification was made by selecting
the first 100 cells in each glass slide. Sociodemographic and behavioral variables were collected from
a structured questionnaire. Oral health was analyzed by clinical examination, recording decayed,
missing and filled teeth index (DMFT) and use of prostheses. Multivariable linear regression models
were applied. Results: No significant differences for all studied variables influenced the pattern
of maturation of the oral mucosa except for alcohol consumption. There was an increase of cell
surface layers of the epithelium with the chronic use of alcohol. Conclusions: It is appropriate to use
Papanicolaou cytopathological technique to analyze the maturation pattern of exposed subjects,
with a strong recommendation for those who use alcohol - a risk factor for oral cancer, in which a
change in the proportion of cell types is easily detected.
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Introduction

Cytopathology is a diagnostic method that involves removing superficial mucosal
cells by exfoliation for subsequent microscopic analysis'. With the introduction of
quantitative techniques, oral cytology has become an important preventive exam for
monitoring the oral mucosa exposed to carcinogens®®. From these studies, it became
apparent the individual nature of this type of evaluation, suggesting that some individuals
are more susceptible than others to oral cancer development.

The cell type quantification of exfoliated oral mucosa by Papanicoloau staining is
one of the mentioned quantitative methods associated with cytopathology; this procedure
allows the assessment of epithelial maturation process. Over time, many studies have
sought to evaluate the influence of extrinsic factors (tobacco and alcohol consumption)
and intrinsic factors such as sex and age in the process of oral epithelium maturation®’.
However, it remains uncertain whether the consumption of alcohol and tobacco, in
addition to individual parameters modify the normal process of epithelial maturation of
the oral cavity. Other factors that may change the pattern of oral epithelial maturation
are oral hygiene status and socioeconomic factors, since they have been suggested as
risk factors for the development of oral cancer®?.
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Thus, the aim of this study was to evaluate the influence of
the oral health status, sociodemographic and behavioral factors
on the maturation pattern of normal oral mucosa applying
multivariate models.

Material and methods

Study design and sample

This was a cross-sectional observational study that evaluated
male patients aged 25 years or older undergoing treatment at the
School of Dentistry of the Federal University of Rio Grande do Sul,
Brazil, who were considered eligible for the study. Visible lesions
in the oral mucosa (except for periodontal disease), previous or
current histories of malignant or benign tumors, radiotherapy and/
or chemotherapy, and use of fixed orthodontic appliances were
the exclusion criteria.

The sample size was estimated from data obtained in a
previous study?®. The final sample comprised 117 men. Means and
standard deviations of the number of superficial cells with nuclei in
smokers/drinkers and non-smokers/non-drinkers were considered
for sample calculation (23.17+13.78 and 18.00+11.91,
respectively). By estimation, 98 patients should be included to
conduct the study with 80% power and alpha of 5%.

Ethical considerations

The present study was conducted in accordance to the ethical
guidelines set forth in the Declaration of Helsinki. The local Ethics
Committee approved the study protocol and all patients signed
an informed consent form prior to their inclusion in the study.

Interview and Clinical examination

Participants were interviewed using a structured questionnaire
to gather demographic data, information about tobacco and alcohol
habits, oral hygiene conditions, educational status, socio-economic
variables and history of oral and systemic diseases.

A single researcher performed the oral examination, with the
participant sitting in the proper position, artificial light, buccal mirror
and explorer. The first physical examination was performed to detect
visible oral lesions for exclusion. In their absence, the DMFT was
recorded index according to the WHO criteria. Next, the prosthetic
conditions were assessed. Dentures and removable appliances were
removed for inspection. The number or lost teeth in each individual
was derived from the DMFT index.

Sample collection and cytopathological analysis

Exfoliative cytology smears were collected from the border of
tongue and floor of the mouth on opposite sides with four uniform
brush turns by Cytobrush Plus®. Smears were applied on a glass
slide and then fixed in 99.6% alcohol. Samples were stained by the
modified Papanicolaou technique®. One blinded observer examined
the maturation pattern in all fields of each slide. One hundred well-
formed and isolated cells were counted on each slide horizontally,
from left to right, at 400x magnification. Cells were classified as
anucleated, superficial with nuclei, intermediate and parabasal
(Figure 1).

Intra-examiner reproducibility for classification of cell types was
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measured by the kappa statistic, considered acceptable when kappa
is above 0.7. Prior to the study, intra-examiner reproducibility was
tested for quantification of 20 slides. During the study 10% of the
sample was reassessed for reproducibility analysis.
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Fig.1. Cellular types of normal oral mucosa epithelium: 1) parabasal; 2) intermediate; 3)
superficial with nuclei and 4) anucleated. (Papanicolaou method, 400x).

Statistical Methods

Independent Variables: Socio-demographic, behavioral and
oral variables were evaluated in the present study. Age was
categorized as <50, 50-59 and =60 years old. Skin color was
dichotomized into white and non-white individuals. Marital
status was categorized as married, single/divorced and widowed.

The total number of packs of cigarettes consumed in a lifetime
was calculated by multiplying the number of cigarettes smoked
per day by the number of years of habit, divided by 20 (1 pack).
Subjects were classified into three groups: non-smokers (0 pack-
years), level 1 exposure (=20 pack-years) and level 2 exposure
(>20 pack-years).

Daily alcohol consumption was calculated by multiplying
the number of drinks consumed weekly by the average alcohol
content of a glass of beer, wine or cachaga (a typical Brazilian drink
distilled from sugarcane), divided by 7 days. The alcohol contents
were estimated as 8 g in a glass of beer, 9.6 g in a glass of wine,
and 8 g in a drink of cachaga. Drinkers were categorized into three
groups: level 1 (=3 g/day), level 2 (>3 g/day) and non-drinker.

Oral health conditions of the subjects were analyzed by
DMFT index (decay, missing, filled teeth) and were classified in
three categories according to the number of lost teeth: level 1 (1-19
teeth lost), level 2 (=20 teeth lost) and no tooth loss. For caries
experience, individuals were grouped in two categories: Level 1
(DMFT =0) and level 2 (DMFT =1).

Socio-economic status was assessed using a standard
Brazilian economy classification (CCEB), which quantifies the
home consumer goods. The subjects were grouped as low status
or medium/high status and the cut off was 12 points. Educational
level was categorized according to the number of education years,
as follows: low level (=<4 years), intermediate level (5-10 years of
education), and high level (=11 years of education).

Statistical analyses: Cell types were expressed in mean
percentage and standard error separately for the border of the
tongue and floor of the mouth. Comparisons between means
according to the independent variables (socio-demographic,
behavioral and oral) were performed using Wald tests, adjusting
for multiple comparisons if required.

Predictive models of multivariable linear regression were
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applied by entering all independent variables of interest in the
model. Interactions and multicollinearity were evaluated and
were not found. Data analysis was conducted using Stata software
(StataCorp., version 10 for Macintosh). The individual was the
analytical unit. The level of significance was set at 5%.

Results

The characteristics of the participants of the study are
presented in Table 1. The study sample comprised mostly
Caucasian men under 50 years of age, married, from low
socioeconomic status and medium educational level. Regarding
oral status, the majority of individuals reported brushing teeth at
least once a day and did not use mouthwashes. Almost half the
patients said they had never smoked. Among smokers or former
smokers, the percentage of heavy smokers was high. Regarding
alcohol consumption, almost 40% of the patients never ingested
alcohol beverages and equal amount use more than 3 g of alcohol
per day (Table 1).

Tables 2 and 3 present the means and standard errors of
exfoliated squamous cells percentage from the border of the
tongue and the floor of the mouth, respectively, according to
the independent variables. On the border of tongue, 75% of the
cells were intermediate, 20% were superficial cells with nuclei,
5% were anucleated cells. Parabasal cells were seldom observed.
A significantly higher percentage of superficial and anucleated
cells was observed in drinker subjects compared to non-drinker
individuals. For intermediate cells, the percentage was significantly
lower in drinkers compared to those who did not drink alcoholic
beverages (Table 2).

Table 3 presents the pattern of maturation of the floor of the
mouth, where approximately 82.5% of the cells were intermediate,
15% were superficial cells with nuclei, 2.5% were anucleated,
whereas parabasal cells were rarely observed. Evaluating the
studied variables, again only alcohol consumption was statistically
significant, with differences between drinkers and non-drinkers.
Similar to the tongue, intermediate cells were found in smaller
proportions and anucleated cells in larger number in individuals
who drank alcohol often.

Tables 4 and 5 show the multivariate linear regression
models for the association between the percentage of cell types on
the border of tongue and floor of mouth, respectively, as well as
the independent variables. Significant associations were observed
for consumption of alcoholic beverages, which showed increase
of anucleated cells and superficial cells with nuclei, as well as
decrease of intermediate cells with increased alcohol consumption.

Discussion

Some risk factors contributing to oral cancer, such as
smoking and alcohol, are already well established in the
literature'®!". Analysis of individuals exposed to these factors
using Papanicolaou test showed alterations in maturation pattern
of cells*"%. This study aimed to evaluate other possible variables
that could influence the pattern of maturation of oral epithelial
cells, such as oral health and sociodemographic factors. To our

knowledge, this study is the first to assess by cytopathology, the
influence of oral health, behavioral and sociodemographic factors
on maturation pattern of oral mucosa using multilevel modeling.

Table 1 - Absolute distribution and percentage of socio-
demographic and behavioral status of the participants.

Variables n %
Age

<50 years 61 521
50-59 years 30 25.7
260 years 26 22.2
Skin color

White 81 69.2
Non-white 36 30.8
Marital status

Married 67 57.3
Single/divorced 48 41.0
Widowed 2 1.7
Socio-economic status

Medium/High 53 45.3
Low 64 54.7
Educational level

High (=11 education years) 44 37.6
Intermediate (5-10 education years) 50 42.7
Low (=4 education years) 23 19.7
Brush teeth

<1 time/day 3 26
>1 time/day 14 97.4
Use mouthwashes

Yes 25 214
No 92 78.6
Visited the dentist

<lyear 57 48.7
=1 year 60 51.3
Smoke

Current smoker 25 214
Former smoker 30 256
Never smoked 62 53.0
Exposed smoke

Never smoked 62 53.0
Smoked < 20 pack-years 34 291
Smoked > 20 pack-years 21 17.9
Alcohol consumption

Never ingested alcohol 46 39.3
Drink < 3g 24 20.5
Drink > 3g 47 40.2
Total 17 100.0

In order to assist the early detection of this altered tissue -
even before clinical lesion, when a biopsy contraindicated, oral
exfoliative cytopathology can be used, performing tests such as
Papanicolaou stain (PAP). Oral cytopathology is a fast, easy to
perform, non-invasive and inexpensive technique; which allows
to evaluate changes in cytological pattern maturation of normal
oral mucosa, inferring risk groups and assisting in the prevention
of these factors'.
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Table 2 - Mean distribution (standard error) the percentage of the type of cells on the border of

tongue according to independent variables.

Variables Anucleated p*  Supnuclei** p* Intermediate  p* Parabasal p*
Age

<50 years 4.97+0.33 Ref.  20.37+0.38  Ref.  74.84+0.53  Ref. 0.00+£0.00  Ref.
50-59 years 537+051 051 20.10+0.52 0.67 74.53+0.81 0.76  0.00+£0.00 -
60+ years 5.57+0.53 033 1977066 043 7458084 0.80  0.08+0.05 0.15
Skin color

White 5.35+0.31 Ref.  20.37£0.34  Ref. 74404050 Ref. 0.01+0.01 Ref.
Non-white 489+0.38 035 19.72#048 027 75.36x059 022  0.03x0.03  0.61
Socio-economic status

High 5.15+0.38 Ref.  20.34+040 Ref. 7451058 Ref. 0.02+0.02  Ref.
Low 525+0.32 084 20.03+0.39 0.58 74.86+0.53 0.66  0.02+0.02  0.89
Educational level

High 5.39+0.38 Ref.  20.36+0.41 Ref.  74.4840.58  Ref. 0.00+£0.00  Ref.
Intermediate 5.04+0.38 0.52 20284046 0.89 74661062 0.83  0.04+0.03 0.16
Low 5.22+0.56 0.80 19.56+0.64 0.30 75224094 0.51 0.00+0.00 -

Alcohol consumption

Never ingested alcohol 4.43+0.36 Ref.

19.35£045  Ref.

76.22+¢0.58  Ref.  0.02+0.02  Ref.

Drink <3g 6.04+056  0.02 2042+0.68 0.19 73.96+0.85 0.03  0.00£0.00 0.32
Drink > 3g 553+0.38  0.04 20.85+0.39 0.01 73.60+0.60 001  0.02+0.02 0.99
Exposed Smoke

Never smoked 5.00£0.33  Ref. 20.24+040 Ref.  74.74+0.52 Ref.  0.02+0.02  Ref.
Smoked <20 pack-years 5474042 038 20.21£049 095 74.35+0.72 066  0.00+0.00 0.32
Smoked >20 pack-years 5.38+0.67 0.61 19.90+065 0.66 75.14+1.04 073  0.05+0.05 0.3
Smoke + Alcohol

4824049  Ref.
5294048  0.50
5.34+0.35  0.39

Never smoked/never drink
Smoke or Drink intermediate
Smoke or drink hard

19.71+£0.58  Ref.
19.75+£0.65  0.97
20.57+0.35  0.21

75.43£0.74  Ref.
75.00£0.81  0.70
74.23£0.55  0.20

0.04+0.04  Ref.
0.00+0.00  0.32
0.02+0.02  0.62

Use mouthwashes

No 5174027  Ref. 20.17#0.31  Ref.  74.74+043 Ref.  0.02£0.02  Ref.
Yes 5324056  0.82 20.16+0.67 098 74564094 0.86  0.00+0.00 0.16
Teeth lost

0 tooth 4.08+045  Ref.  20.00£047 Ref.  75.19%0.70 Ref.  0.00+0.00  Ref.
1-19 teeth 5384030 030 20.31+0.37 0.61 74.46+0.50 039  0.01£0.01 032
20+ teeth 521+087 068 19.86+0.88 0.89 74.86+1.25 0.81  0.07+0.07 0.32
Caries experience

DMFT=8 488+0.38  Ref. 20.32£0.39 Ref.  74.98+0.64 Ref.  0.0240.02  Ref.
DMFT=9 546031 024 20.04+0.38 0.61 7447+047 053  0.02+0.02 087
Use of oral prosthesis

Not use 517028  Ref. 2043+0.32 Ref. 74404046 Ref.  0.01£0.01  Ref.

Partial removable prosthesis ~ 5.47+0.56  0.63

Total prosthesis 5.07+0.86  0.92

19.63+0.63  0.26
19.36+£0.95 0.29

75.89£0.79  0.59
76.21£1.38  0.22

0.00+0.00  0.31
0.07+0.07 042

Total 5.21+0.24

20.17+0.28

74.70£0.39 0.02+0.01

* Comparisons of the reference group (Ref.).
** superficial cells with nuclei.

In these studies, the only statistically significant variable
associated with alterations in maturation pattern was the use of
alcohol, which resulted in an increase of surface cell layers of the
epithelium (anucleated and superficial with nuclei) in individuals
exposed to alcohol. Our results contradict the previous literature.
One study evaluated the cell maturation pattern of individuals
exposed to tobacco and alcohol observed a smaller number of
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superficial cells with nuclei compared to the non-exposed group®. We
consider that these results differ from our study for some reasons:
first, because alcohol consumption was not evaluated alone, but
synergistically with tobacco; further, in our study was performed a
multivariate analysis, thus, it can control other variables that could
be biases. Another reason is that in our study a greater number of
participants was assessed compared with the above-mentioned study.
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Table 3 - Mean distribution (standard error) the percentage of the type of cells on the floor
of the mouth according to independent variables.

Variables Anucleated  p*  Supnuclei** p* Intermediate p*  Parabasal p*
Age

<50 years 2312030 Ref. 15464053 Ref 82.06£0.65 Ref. 0.00£0.00  Ref.
50-59 years 2174035 075 14.33£081 025 8353+0.97 021 0.03+£0.03 0.31
60+ years 240+0.39 0.82 15.88+0.87 0.68 81.65+0.97 0.72 0.04£0.04 0.32
Skin color

White 2212024 Ref 15174048 Ref 82.48+0.56 Ref. 0.03+0.02  Ref.
Non-white 250£0.37 051 1547071 0.72 82.06+0.89 0.69 0.00£0.00 0.16

Socio-economic status

High 2.06+£0.25 Ref. 1564055 Ref. 82.30+0.59 Ref. 0.04£0.03  Ref.
Low 2.50+0.30 026 14.95+0.56 0.38 82.39+0.71 093 0.00£0.00 0.16
Educational level

High 243+0.33 Ref. 15411+0.68 Ref. 82.16+£0.73 Ref. 0.0240.02  Ref.
Intermediate 2.34+0.33  0.84 15.14+055 0.76 82.34+0.74 086 0.02£0.02 0.93
Low 1.96+£0.35 032 15.26+1.01 0.90 8273+1.14 067 0.00+0.00 0.32

Alcohol consumption

Never ingested alcohol 1.63+£0.25 Ref.

14.74£0.68 Ref.

83.61+0.75 Ref.  0.02+0.02  Ref.

Drink <3g 2.75+049 0.04 15.08+0.72 0.73 81.79+1.04 0.16 0.04£0.04 0.67
Drink > 3g 2.72+0.33 0.01 15.8740.63 0.22 81.40+0.72 0.04 0.00£0.00 0.32
Exposed Smoke

Never smoked 2.18+0.28 Ref. 15184054 Ref. 82.65+0.65 Ref. 0.02+0.02 Ref
Smoked <20 pack-years 247038 0.53 16.47+0.70 0.15 80.76+0.80 0.07 0.00£0.00 0.32
Smoked >20 pack-years 2.38£047 071 1357+0.90 0.3 84.05+1.13 029 0.05+0.05 0.53
Smoke + Alcohol

1.824£0.35  Ref.
2.29+042 040
2.52£0.28 0.12

Never smoked/never drink
Smoke or Drink intermediate
Smoke or drink hard

15.46£0.86 Ref.
15.14+0.70  0.77
15.23+0.57 0.82

82.64+0.98 Ref.
82.2840.93 0.79
82.256¢0.67 0.74

0.04+0.04  Ref.
0.00+0.00  0.32
0.02+£0.02  0.62

Use mouthwashes

No 2394023 Ref. 15.04+0.42 Ref 82431053 Ref. 0.0240.02 Ref.
Yes 1.96+0.34 031 16.08+1.04 0.36 82.04+1.05 0.74 0.00+0.00 0.16
Teeth lost

0 tooth 1.8140.32 Ref. 15451065 Ref. 82.74£0.73 Ref. 0.00£0.00  Ref.
1-19 teeth 244+0.27 013 15.29+055 0.85 8211066 052 0.03£0.02 0.16
20+ teeth 2.64+0.58 021 1471£1.00 054 82.71+1.31 099 0.00+0.00 -
Caries experience

DMFT=8 2324027 Ref. 15.15+0.60 Ref. 82.51+0.68 Ref. 0+0 Ref.
DMFT=9 2274028 0.89 15.35+0.60 0.80 8221+0.65 0.75 -0.30+-0.21 0.15

Use of oral prosthesis

2.35+0.25  Ref.
1.68+0.36 0.13
Total prosthesis 2.79+0.53 047

Not use
Partial removable prosthesis

15.51+0.48 Ref.
15.26+1.04 0.83
13.79+0.90  0.09

82.12+0.56  Ref.
82.53+1.26 0.76
83.5£1.26 0.32

0.02+£0.02  Ref.
0.00+0.00  0.16
0.00+0.00  0.16

Total 2.30+0.20

15.26+0.40

82.35+0.47 0.02+0.01

* Comparisons of the reference group (Ref.).
** superficial cells with nuclei.

Another study evaluated the proportion of cell types of the
oral mucosa of individuals who used daily Listerine® mouthwash
with 26.9% of alcohol for 6 months compared to the group
that used the mouthwash without alcohol. Only outer cells of
the epithelium (superficial and intermediate) were found in
both groups, with no statistical differences between the pattern

of epithelium maturation using a mouthwash with or without
alcohol'®. However, that study'> does not detail the criteria used
for cell type analysis, nor how many cells were analyzed. Another
factor that explains the difference observed in our study was that
individuals evaluated in our study were chronic alcohol users for
years and several times a day.
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Table 4 - Multivariate linear regression model of the association between the percentage of cells at the
border of tongue and the independent variables.

Variables Anucleated Supnuclei* Intermediate Parabasal

B£SE** p B£SE™ p B£SE™ p B£SE*™ p
Age 0.01+0.02 0.85 0.01£0.02 0.67 -0.27+0.03 044 0.01£0.01 0.16
Skin color
White Ref. Ref. Ref. Ref.
Non-white -0.25+0.56  0.66 -0.57+0.65 0.37 0.61+0.88 0.49 0.01+0.02 0.61
Exposed Smoke
Never smoked Ref. Ref. Ref. Ref.

Smoked <20 pack-years 0.05+0.58 0.92 -0.33+0.68 0.62 0.27+0.92 0.76 -0.01%0.02 0.68
Smoked >20 pack-years 0.14+0.75 0.84 -0.16+0.88 0.85 0.29+1.19 0.80
Alcohol consumption

Never ingested alcohol Ref. Ref. Ref. Ref.

Drink <3g 1.69+0.67 0.01 1.03£0.78 0.19 -2.3121.07  0.03 -0.01%0.03 0.66
Drink > 3g 1.40+0.58 0.01 1.3710.67 0.04 2924092  0.00 0.01£0.02 0.69
Use mouthwashes

No Ref. Ref. Ref. Ref.

Yes 0.24+0.61 0.69 -0.04+0.70 0.95 -0.19+0.96  0.84 -0.01%0.03 0.59
DMFT index 0.06+0.04 0.09 -0.02+0.04 0.53 -0.05£0.06  0.38 -0.01£0.01 0.84
Use of oral prosthesis

Not use Ref. Ref. Ref. Ref.

Partial removable prosthesis  -0.03+£0.78  0.96 -0.46+0.91 0.61 0.82+1.24 0.50 -0.03+0.03 0.33
Total prosthesis -0.33+0.89  0.71 -0.85+1.04 0.41 2.05+1.42 0.15 0.02+0.04 0.63
R? 0.02 -0.01 0.03 -0.03

* superficial cells with nuclei.
** Beta + Standard Error.

Table 5 - Multivariate linear regression model of the association between the percentage of cells on the
floor of the mouth and the independent variables.

Variables Anucleated Supnuclei* Intermediate Parabasal

B+SE** p B+SE** p B+SE** p B+SE** p
Age 0.02+0.01 0.21 0.06+0.03 0.07 -0.08+0.04 0.05 0.01£0.01 0.25
Skin color
White Ref. Ref. Ref. Ref.
Non-white 0.41+0.45 0.36 0.48+0.91 0.59 -0.63+1.08 0.55 -0.01%0.02 0.53
Exposed Smoke
Never smoked Ref. Ref. Ref. Ref.
Smoked <20 pack-years 0.21+0.47 0.64 1.07£0.95 0.26 -1.49+1.12 0.18 -0.01%0.02 0.51
Smoked >20 pack-years 0.02+0.61 0.97 -1.68+1.23 0.17 1.77+1.45 0.22 0.03+0.03 0.35
Alcohol consumption
Never ingested alcohol Ref. Ref. Ref. Ref.
Drink <3g 1.10+0.54 0.04 0.26+1.10 0.80 -1.70+1.30 0.19 0.02+0.03 0.51
Drink > 3g 1.16+0.47 0.01 1.24+0.94 0.19 -2.29+1.12 0.04 -0.01%0.02 0.92
Use mouthwashes
No Ref. Ref. Ref. Ref.
Yes -0.32+0.49 0.51 0.69+0.99 0.48 -0.05+1.17 0.96 -0.02+0.03 0.47
DMFT index -0.01£0.03 0.68 -0.02+0.06 0.72 0.04+0.07 0.60 0.01£0.01 0.12
Use of oral prosthesis
Not use Ref. Ref. Ref Ref
Partial removable prosthesis  -0.89+0.63 0.16 -1.06+1.28 0.41 1.12+1.51 0.42 -0.06+0.03 0.47
Total prosthesis 0.20+0.72 0.77 -1.63+1.46 0.26 1.30£1.73 0.45 -0.08+0.04 0.06
R? 0.02 0.01 0.03 0.01

* superficial cells with nuclei.
** Beta + Standard Error.
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Some researches using cytopathology observed the influence
of the chronic use of ethanol on the cells of oral mucosa. Reis et
al.'* (2006) showed a significant increase in micronucleus, abnormal
nucleus/cytoplasm ratio, pyknosis, karyorrhexis and karyolysis in
exposed mucosa. Webber et al.® (2016) evaluated by Feulgen staining
nuclear changes in cells from the border of the tongue and the floor of
the mouth of alcoholics. The last cited site showed a higher frequency
of karyorrhexis and this suggests higher degrees of keratinization.
This statement agrees with our results, taking into account the alcohol
variable, we found more cells of the superficial layers, which suggests
an organism reaction as protection against aggression, maybe with
increased keratinization.

In contradiction, smoking, the greatest risk factor for oral cancer
alone did not significantly affect the maturation pattern of the oral
mucosa. The results are conflicting in the literature on this subject.
Burzlaff and Gedoz** found an increased number of surface nucleated
cells in patients exposed to tobacco smoke.

The sites chosen for the collection of smears were tongue and
floor of the mouth because in Brazil these locations are the most
frequently affected by oral squamous cell carcinoma'>'e. In our
results it is possible to see a clear distinction of cell types (anucleated,
superficial cells with nuclei, intermediate and parabasal) at each site,
approximately with 5%, 20%, 75%, 0% on the tongue, and 2.5 %,
15%, 82.5%, 0% on the floor of the mouth, respectively (Tables 2
and 3). It is important to know the particular pattern of each site —
under normal conditions the floor of mouth is less keratinized than
the border of tongue, so it presents a lower amount of surface and
more intermediate cells®!” - to detect possible changes in this cellular
types proportion when exposed to a carcinogenic factor.

Some studies correlated low income with higher incidence of
oral cancer'®' for this reason sociodemographic factors were included
as independent variables. Because cytopathology has been used as a
monitoring tool of cytogenetic changes, we decided to include these
factors in our study. Madani" reported that individuals with low
educational level have 3.3 more chances of developing the disease than
those with higher schooling. Regarding the results of our study, the
pattern of the oral epithelium maturation had no significant differences
comparing the different ranges of economic and educational level.

The association between the status of oral health and head and
neck cancer has been widely studied; these studies suggest that poor
oral hygiene can contribute to an increased risk of this pathology?*2!.
In the present study there was no change in cell maturation pattern
in relation to oral health status, which disagrees with the idea that
oral microorganisms can increase inflammatory cytokines level and
change the complex metabolic pathways, triggering the process of
carcinogenesis?.

The use of Papanicolaou cytopathological method is appropriate
to analyze the proportion of exfoliated cells as the maturation pattern
of healthy male subjects. The maturation pattern of the buccal mucosa
cells was not affected by the studied variables, except by the intake
of alcoholic beverages.
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