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Abstract
Head and neck cancers are the sixth most common type of cancers in the world and it has been
emphasized that chronic inflammation may be associated with carcinogenesis in recent years. In the present study, the
purpose is to investigate the patient characteristics and the periodontal health status of patients with malignant and
benign oral mucosal lesions.
BACKGROUND AND AIM:

34 patients with suspicious mucosal lesions were registered. The patients’ demographic variables, tobacco
use, and clinical periodontal measurements such as probing pocket depth (PD), plaque index (PI), and bleeding on
probing (BOP) were established for statistical analysis. All lesions were stained using Toluidine blue solution in order
to determine the biopsy site and punch biopsy was performed prior to the histological examination. The patients’ test
parameters including demographic variables, tobacco use, and clinical periodontal measurements were statistically
analyzed for benign and malignant groups. T-test, chi square, and Fisher’s exact tests and logistic regression test were
utilized for data analyses using SPSS program. The level of significance was set at P = 0.050.
METHODS:

34 patients [15 (44.0%) females and 19 (56.0%) males] with suspicious oral mucosal lesions were enrolled
into the study. Of the 34 lesions, 8 (23.5%) were histologically diagnosed as malignant whereas 26 (76.5%) were
benign. Although periodontal parameters and tobacco use were clearly granted higher scores in the malignant group, the
logistic regression analysis revealed that none of the variables were influential on the diagnosis of the lesions [gender
(P = 0.487), age (P = 0.891), duration of the lesion (P = 0.526), lesion localization (P = 0.356), tobacco use (P = 0.873),
pocket depth (P = 0.741), plaque index (P = 0.672), bleeding index (P = 0.707)].
RESULTS:

Despite the fact that the present study did not report statistically significant results, meaningful values
related to tobacco use and periodontal measurements were observed in the patients with malignant mucosal lesions
when compared to those with benign mucosal lesions.
CONCLUSION:
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O

ne of the of malignancies, which
have a highest global incidence rate,
is head and neck cancers and it has
been conveyed as a major global
health problem.1,2 Moreover, this health
problem was included among the prior action
plans of the World Health Organization
(WHO).3 Although the most known etiologic
factors related to oral cancers are classically

tobacco use, alcohol consumption, and poor
diet, it has been emphasized that chronic
inflammation may be associated with
carcinogenesis in recent years.4,5 Periodontitis
is a chronic inflammation of the supporting
structures around the teeth which causes the
connective tissue, attachment, and alveolar
bone loss and globally, it affects
approximately 50% of the population.6 Many
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factors such as socioeconomic level, income
status of individuals, access to health
services, and level of education are directly
associated with the individual oral hygiene
level, as well as incidence and prevalence of
oral diseases such as dental caries, periodontal
diseases, tooth loss, and oral cancer.7
Moreover, the stated prevalence rates vary in
accordance with the level of development of
nations, and not surprisingly, there is a higher
prevalence of periodontal and gingival disease
among developing nations compared to the
developed countries.7
In recent years, numerous comprehensive
studies have been accomplished that explored
the relationship between periodontal diseases
and malignancy such as prostate, breast, and
head and neck cancers.4,5,7-19 A lot of these
studies have reported that there may be a
linkage between periodontal disease and oral
cancer, especially due to the presence of
similar inflammatory mediators between these
two pathologies.4,5,9-19
Messenger mediators such as interleukin-1
beta (IL1-ß) and necrosis factor-alpha
(TNF-α), which organize the inflammatory
response, have been similarly released in
both inflammation and the first phase of
carcinogenesis. Additionally, deep gingival
pockets and excessive plaque accumulation
may serve as host for possible oncogenic
bacterial (e.g. porphyromonas gingivalis) and
viral pathogens [e.g. uman papillomavirus
(HPV)]. It has been noticed that reactive
oxygen
species
(ROS)
and
reactive
nitrogen species (RNS) emerging during
inflammation process may cause mutagenic
deoxyribonucleic acid (DNA) damages.
In
summary,
comprehensive
studies
investigating a possible relationship between
periodontal diseases and oral cancer
concluded that infections may increase this
risk via triggering cell proliferation,
inhibiting apoptosis, interfering with cellular
signaling mechanisms, and up-regulating
tumor promoters.4,5,9-19
The goal of this study is to assess the
periodontal health status of patients with
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suspicious oral mucosal lesions who were
referred for evaluation of their oral lesions.

Methods
The case-control study protocol was accepted
by the Ethics Committee, School of Medicine,
Ege University, Izmir, Turkey (protocol no.
16-2/47). Full accordance to Declaration of
Helsinki (DoH) as revised in 2008 was
provided throughout the study. The patients
who applied to Outpatient Clinic, School of
Dentistry, Ege University between January
2019 and March 2019 were involved in the
present study. The 34 individuals with
suspicious oral lesions clinically diagnosed as
oral
potentially
malignant
disorders
(OPMDs) or malignant lesions or lesions that
required an incisional biopsy for definitive
diagnosis were included into the study. The
study protocol was explained to the subjects
and an informed written consent was
received from them before enrollment. The
subjects who reported a history of local or
systemic treatment for the lesion (topical or
systemic medications, radiation therapy,
chemotherapy)
and
a
systemic
contraindication for punch biopsy, and
patients with periodontal treatment within
six months were excluded from the study.
The patients’ demographic data and
duration and location of the lesions were
recorded. Thorough extra- and intra-oral
examinations of the patients were performed
by an expert on oral mucosal lesions
[pyoderma gangrenosum (PG)] using dental
unit light and routine dental instruments.
Bleeding on probing (BOP), plaque index
(PI), and probing pocket depth (PD) were
measured at four sites (mesio-buccal, midbuccal, disto-buccal, mid-lingual) of each
tooth present, excluding the third molars.
BOP was deemed positive if it occurred
within 15 seconds following periodontal
probing. Visible plaque accumulation was
recorded
dichotomously.
Periodontal
measurements were recorded using a manual
Williams periodontal probe that has
circumferential lines at 1, 2, 3, 5, 7, 8, 9, and
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10 mm. All clinical measurements were
assessed by a single periodontologist (OO).
After two weeks from removal of potential
relevant agents (factors that might be
associated with traumatic and inflammatory
alterations including ill-fitting dentures, nonhygienic restorations, orthodontic brackets,
cheek biting), all lesions were re-examined
and were stained with 1% toluidine blue
solution to determine the biopsy site, as
described previously20 by a clinician
experienced in vital staining procedures (CG).
The punch biopsy samples were obtained
from the dark stained areas of the lesion.
Under local anesthesia, the punch biopsy
was executed with a 5 mm punch (Kai
Europe GmbH, Solingen, Germany) by the
periodontologist (OO). The biopsy sample
was placed in 10% formalin glass tube and
the material was transferred to the pathology
laboratory. The diagnoses of severe
dysplasia, carcinoma-in-situ, or squamous
cell carcinoma (SCC) were classified as
malignant, whereas no, mild, and moderate
dysplasia were considered as benign.21
Quantitative variables were analysed by
t-test as mean ± standard deviation (SD), and
for qualitative variables, chi-square and
Fisher’s exact tests were peformed. The
differences between the test parameters of the
patients and the lesions in malignant and
benign groups were determined with logistic
regression test. P = 0.050 was adopted as the
significance level.

Results
A total of 34 individuals, 15 (44.0%) females
and 19 (56.0%) males were enrolled. Of the
34 lesions, 8 (23.5%) were histologically
diagnosed as malignant, whereas 26 (76.5%)
were benign. The patient and lesion
characteristics and histological diagnoses of
the lesions in the study are outlined in table 1.
The mean age of the patients with
malignant and benign lesions was 54.3 ± 19.6
and 55.9 ± 14.5 years, respectively.
Nevertheless, this difference was not
significant (P = 0.827). Both in benign and
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malignant groups, males presented more
lesions (53.3% and 62.5%, respectively), but
the gender variation did not reach statistical
significance (P = 0.735).
Of the 34 patients, the lesion duration was
more than 4 weeks in 23 (67.6%) patients,
whereas it was between 2 to 4 weeks in 7
(20.6%) cases. Unfortunately, 4 (11.8%)
individuals were unaware of their lesions.
The duration was more than 4 weeks in
83.30% of the malignant lesions, whereas this
was 70.83% in the benign group, but this
difference was not statistically significant
(P = 0.084) (Table 1).
Lesions were observed similarly both at
the non-keratinized and keratinized mucosa:
17 were reported at the non-keratinized
tissues [9 (26.5%) at the buccal mucosa, 4
(11.8%) at the floor of the mouth, 1 (2.9%) at
the fornix, and 3 (8.8%) at the lateral tongue].
The remaining 17 were observed at the
keratinized mucosa; 5 (14.7%) were at the
alveolar mucosa, 3 (8.8%) at the palatal,
3 (8.8%) at retromolar mucosa, and 6 (17.6%)
at the tongue.
Most of the benign lesions (53.8%) were
located at the keratinized oral mucosa,
whereas 62.5% of malignant lesions were
observed at the non-keratinized oral mucosa;
however, no significant differences were
observed between the location of the lesions
and diagnosis (P = 0.263) (Table1).
The patients with malignant lesions used
more tobacco (14.4 ± 12.9 per day) than those
with benign lesions (7.69 ± 7.9 per day), but
without statistical significance (P = 0.164).
In the malignant group, the mean pocket
depth, plaque index, and bleeding index
were 4.16 ± 0.79 mm, 59.62 ± 26.56, and
63.13 ± 28.77, respectively. In the benign
lesions group, the mean pocket depth, plaque
index, and bleeding index were 3.70 ± 1.18
mm, 47.96 ± 21.32, and 50.38 ± 23.19,
respectively. Although higher scores for
periodontal parameters were assessed in the
malignant group, the differences were not
significant (Ppocket depth (mm) = 0.327, Pplaque index
= 0.110, Pbleeding index = 0.120) (Table 2).
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Table 1. A summary of demografic variables, patient characteristics, and histological diagnoses
of the lesions
Gender Age (year) Duration
Lesion region
Histology (gold standard)
Male
55
> 4 weeks
Fornix mucosa
Lupus erythematosus
Male
67
> 4 weeks
Buccal mucosa
Squamous hyperplasia
Male
52
> 4 weeks
x
Carcinoma in situ
Female
65
> 4 weeks
FOM
Carcinoma in situ
Female
72
> 4 weeks
x
SCC
Female
69
x
x
SCC
Male
22
2-4 weeks
Lateral tongue
SCC
Female
55
> 4 weeks
x
Squamous metaplasia
Male
40
x
x
Verrucous hyperplasia
Male
47
x
x
Adenoid cystic carcinoma
Female
61
> 4 weeks
FOM
Squamous hyperplasia
Male
55
> 4 weeks
Alveolar crest
SCC
Female
35
2-4 weeks
Buccal mucosa
Erosive lichen planus
Female
73
x
Alveolar crest
Carcinoma in situ
Male
40
> 4 weeks
Lateral tongue
Squamous hyperplasia
Male
22
> 4 weeks Tongue, buccal mucosa
Squamous hyperplasia
Male
61
> 4 weeks
Alveolar crest
Squamous hyperplasia
Female
66
> 4 weeks
Palatine mucosa
Lichenoid reaction
Female
68
> 4 weeks
Tongue
Lichen planus
Female
78
> 4 weeks Tongue, buccal mucosa
Lichen planus
Male
60
2-4 weeks
Tongue
Ulcerous inflammation
Male
64
2-4 weeks
Palatine mucosa
Nonspecific ulcerous inflammation
Male
55
> 4 weeks
Tongue
Erosive lichen planus
Female
51
> 4 weeks
Retromolar region
Squamous intraepithelial neoplasia 1
Male
73
2-4 weeks
FOM
Squamous intraepithelial neoplasia 2
Male
59
2-4 weeks
Tongue
Non-specific (lymphocyte infiltration+mildfibrosis)
Female
57
> 4 weeks
Buccal mucosa
Squamous hyperplasia
Male
68
> 4 weeks
Buccal mucosa
Lichen planus
Female
60
> 4 weeks
FOM
Squamous hyperplasia
Male
36
> 4 weeks
Buccal mucosa
SCC
Female
81
> 4 weeks
Retromolar region
SCC
Male
29
2-4 weeks
Buccal mucosa
Squamous hyperplasia
Male
32
> 4 weeks
Retromolar region
Squamous hyperplasia
FOM: Floor of the mouth; SCC: Squamous cell carcinoma

All tested parameters were placed in a
statistical model to determine the factors
which were significantly important on the
diagnostic efficacy of the test methods. The
logistic regression analysis revealed that none
of the variables were influential on the

diagnosis of the lesions: [gender (P = 0.487),
age (P = 0.891), duration of the lesion
(P = 0.526), lesion localization (P = 0.356),
tobacco use (P = 0.873), pocket depth
(P = 0.741), plaque index (P = 0.672), bleeding
index (P = 0.707)].

Table 2. Statistical analyses of age, tobacco use, and clinical periodontal measurements
including probing pocket depth (PD), plaque index (PI), and bleeding on probing (BOP)
Age
Tobacco (per day) PD (mm)
PI
Bleeding index
Malignant
n
8
8
8
8
8
Mean ± SD 54.30 ± 19.56
14.38 ± 12.94
4.16 ± 0.79 59.62 ± 26.56 63.13 ± 28.77
Benign
n
26
26
26
26
26
Mean ± SD 55.92 ± 14.51
7.69 ± 7.90
3.70 ± 1.18 47.96 ± 21.32 50.38 ± 23.19
P
0.827
0.164
0.327
0.110
0.120
Total
n
34
34
34
34
34
Mean ± SD 55.53 ± 15.53
9.26 ± 9.55
3.81 ± 1.11 50.71 ± 22.78 53.38 ± 24.76
PD: Pocket depth; PI: Plaque index
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Discussion
The results of the present study revealed that
distribution of age and gender was nearly
homogeneous in malignant and benign
groups. In contrast to the basic concept that
“oral malignant lesions are more common
among older patients and males”, age and
gender have not been observed as the
predictors in assessment of the nature of oral
mucosal lesions in some recent studies, and it
has been emphasized that the frequency of
oral cancer has been increased both among
young populations and female individuals.22,23
So, it can be claimed that our results are
associated with this changing trend regarding
patients’ age and gender.
The present paper reported that the lesion
duration was more than 4 weeks in 67.6% of all
patients and in 83.3% of the malignant lesions.
It was assumed that delays in diagnosis of oral
malignant lesions may occur when the severity
of the patient’s pain is low or the frequency of
individual’s dental visits is rare.24
For 90% of head and neck cancer; tobacco
use, poor diet, and alcohol consumption have
been revealed as predisposing factors in
literature,25 and it has been emphasized that
75% of patients with oral cancer in the United
States of America smoke.26 Based on the
results, tobacco use that is well established
etiologic factors for the development of oral
cancer in literature was nearly 2-times higher
in malignant group and this finding was
consistent with the literature.
Pocket depth, plaque index, and bleeding
index were measured in both benign and
malignant groups in the present study. Even
though no statistically significant differences
were observed between the periodontal
measurements of the patients with benign
lesions and oral cancer, higher periodontal
measurements were established in the
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malignant group. This finding was in
agreement with the literature and has shown
that periodontal diseases may be increased
among the patients with oral cancer. Beside
alcohol consumption, tobacco use, and
inadequate diet, poor oral hygiene and
periodontal disease may contribute to the
development
of
oral
cancers.4,5,9-19
Unfortunately, the number of our patients
was too small to reach a statistical conclusion,
and the sample size needs to be increased in
further investigations.
Despite the small sample size which was
the main limitation of the present study,
there were some strengths. Firstly, staining
mucosal lesion with toluidine blue solution
before punch biopsy positively affected the
determination of the biopsy site, and
consequently, the accuracy of diagnosis and
histological
examination.
In
addition,
performing clinical periodontal measurements
at four different sites of each tooth (mesiobuccal, mid-buccal, disto-buccal, mid-lingual)
by single experienced periodontologist was
another advantage of the study.

Conclusion
Despite the fact that the present study did not
report
statistically
significant
results,
meaningful values related to tobacco use and
periodontal measurements were observed in
the patients with malignant oral mucosal
lesions when compared to those with benign
oral mucosal lesions.
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