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Abstract

Background: Oral cancer is a worldwide public health problem, being the sixth most common neoplasm. The high mortality rate of this type
of cancer is due to a delayed diagnosis, a fast evolution and metastasis, no primary symptomatology, the multitude of risk factors and the
lack of awareness among the population concerning oral malignancy. Aim: The aim of this 5-year retrospective study was to evaluate the
incidence of oral cancer patients in the Clinic of Maxillo-Facial Surgery, Emergency County Hospital, Timisoara, Romania and quantify the
histopathological (HP) subtypes, localization, age, gender, tumor staging and differentiation, positive loco-regional lymph nodes and risk factors.
Patients, Materials and Methods: A number of 129 patients diagnosed with oral cancer were included in the study and their medical records
were analyzed. A statistical analysis was performed that included the variables gender, age, tumor staging, differentiation grade, HP subtype,
lymph nodes, localization, and risk factors. Results: Our results outlined a high prevalence of oral cancer among males (65.9%), squamous
cell carcinoma (SCC) being the most common HP subtype. Tumor staging revealed the fact that the majority of were T3 and T4 tumors
with dissemination in the loco-regional lymph nodes. In 52% of the cases, tobacco was identified as a risk factor, and the association of
tobacco and alcohol was present in 28.3% of the cases. Conclusions: The early diagnosis is crucial for the improvement of oral cancer
survival rate. The oral cavity is permanently exposed to carcinogenic substances that associated with other risk factors have an influence

upon the incidence of oral malignancies.
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=& Introduction

Oral cancer is considered a major global public health
problem [1], with a concerning increase during the past
years besides the preventive measures [2]. According to
the World Health Organization (WHO), cancer is an
important death cause worldwide, and approximately 3%
of all cancers are represented by oral cancer [3]. Currently,
oral cancer is ranking the sixth place regarding its
incidence among all the malignancies [4].

Although at the beginning there was an association
between the recurrence in undeveloped countries, the
present studies show an extensive spreading in developing
countries as well [5]. Oral cancer epidemiology aims to
outline the incidence in various populations, geographic
areas, socioeconomical status and associated risk factors.
The outcome of the epidemiological studies is often
discussed, as the anatomical localizations can be differently

influenced, and the actual disease incidence can be
difficult to assess. The purpose of the International
Classification of Diseases for Oncology (ICD-O) was to
classify based on the localization into oral cavity cancer
that includes the lip, gums, dorsal surface of the tongue,
buccal mucosa, hard palate mucosa, soft palate mucosa
and the floor of the mouth, while the oropharyngeal cancer
includes the base of the tongue, tonsils, lateral wall of
oropharynx and the pharynx [6].

One of the major oral cancer risk factors is represented
by tobacco, and the International Agency for Research
on Cancer (IARC) classifies it as being a group 1
carcinogenic substance for the oral cavity [7]. Gandini
et al. [8] performed a meta-analysis and outlined the
associated relative risk between tobacco smokers compared
to the non-smokers as having a 6.76% higher risk for
developing oral squamous cell carcinoma (SCC). Most
of the studies from Europe, United States and Asia have
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indicated an increased oral cancer risk in association
with alcohol consumption, as being an independent risk
factor whose influence depends by the dose and the
response of the oral cavity mucosa [9, 10]. Although, the
exact carcinogenic mechanism is not entirely known, the
ethanol is metabolized by the microflora and epithelial
cells and transformed into acetaldehyde, which represents
the carcinogenic substance. An existing polymorphism in
the genes that metabolize alcohol (aldehyde dehydrogenase 1
[ALDHI] gene, aldehyde dehydrogenase 2 [ALDH?2] gene,
alcohol dehydrogenase 1B [ADHIB] gene and alcohol
dehydrogenase 1C [ADHIC] gene) has been associated
with the high incidence of oral cancer [11, 12].
Epidemiological, molecular, clinic and pathological studies
have reported human papillomavirus (HPV) as a major
risk factor for the head and neck cancer. The high-risk
HPV-16 was identified (approximately 90-95% of the
cases) in HPV-positive patients that were diagnosed with
oropharyngeal cancer, and in case of the oral mucosa
cancer, the HPV subtypes were more variable [13].

Recent research shows an important impact of the oral
microbiome upon the development of oral cancer. The
results demonstrate a difference encountered in the oral
microbiome of healthy patients and patients diagnosed
with oral cancer [14]. Although the change of the oral
microbiome is a certain fact, it cannot be stated if it is
directly involved in the carcinogenesis process, or it is a
consequence and an adaptation to the microenvironment
determined by cancer [14]. There are several characteristics
of the oral microbiome that could explain the involvement
in the carcinogenesis, such as the production of carcinogens,
the induction of a chronic state of inflammation, the
metabolism of procarcinogens and the alteration of the
deoxyribonucleic acid (DNA) through the production of
bacterial toxins [14, 15]. Other variable risk factors that
have been associated with the incidence of oral cancer
are the immune status [16, 17], the dietary habits and
various mineral/vitamin deficiencies [18, 19], hereditary
conditions [20], environmental pollutants [21] and
occupational exposures [22].

Aim

The aim of our retrospective study was to evaluate and
quantify the incidence of oral cancer, its histopathological
(HP) subtypes and the affected anatomical sites of the oral

cavity in relation to various patient-related variables and
risk factors.

= Patients, Materials and Methods
Study design

In this observational, retrospective, and quantitative
study, we reviewed the medical records of patients that
were diagnosed with oral cancer and treated in the Clinic
of Maxillo-Facial Surgery, Emergency County Hospital,
Timigoara, Romania, between January 2015-December
2020. The inclusion criteria were as follows: the confirmed
diagnosis of oral cancer based on a previous biopsy and
HP examination, both genders, age over 18 years. The
exclusion criteria were any previous chemotherapy or
radiotherapy treatments in the head and neck area, oral
cancer relapse. A written consent of the patients was

obtained at the moment of the hospitalization (based
on the ethical principles enounced in the Declaration of
Helsinki) and the Ethics Committee approval was obtained.

Description of variables

The socio-demographic information such as gender,
average age, the diagnosis, risk factors, the tumor histo-
logical type and differentiation grade, the localization in
the oral cavity, the existence of lymph node metastasis
and the stage of the tumor were the variables included in
our study. The anatomical sites of the oral mucosa that
were involved were classified based on the WHO criteria
(lip, gingiva, anterior third of the tongue, hard palate,
mouth floor and other parts). The encountered histological
types were divided into SCC, basal cell carcinoma (BCC),
adenocarcinoma, adenoid cystic carcinoma, muco-
epidermoid carcinoma. Also, the tumor staging was
according to the WHO directives: T representing the
tumor size, N representing the lymph node involvement,
and M the existence of metastasis. The tumor staging
was noted as following: stage I (T1, NO, MO) stage 11
(T2, N0, M0), stage III (T3, NO, MO/T1 to T3, N1, M0),
stage IVA (T4a, NO or N1, MO0), stage IVB (any T, N3,
MO0/T4b, any N, MO0), stage IVC (any T, any N, M1). The
differentiation grade has an important prognostic value,
being a result of the histological alterations. There are
four degrees of differentiation, being described as G1
(well differentiated, the cells look more like normal
tissue and are well differentiated), G2 (the cells are only
moderately differentiated), G3 (poorly differentiated) and
G4 (undifferentiated).

The microscopic analysis of the tumor sample

The tumor samples were inserted into 10% neutral
buffered formalin for 48 hours. The amount of formalin
that was used was 20 times higher than the volume of the
tissue sample. The fixation served in order to preserve
the cellular and tissue substrates that are kept in order
to establish the diagnosis of the lesion. Washing was a
mandatory step after fixing, allowing the formalin to be
removed. After this step, the tissue was embedded in
paraffin, which was performed according to the usual
histological method. For the inclusion stage, standardized
Thermo Shandon inclusion was used. Tissue processing
was performed by dehydration with alcohol in increasing
concentrations (70%, 80%, 90%, 96%, 100%), clarification
with benzene. The volume of the paraffin bath was 10
times higher than the volume of the piece. Obtaining the
blocks was possible by using cassettes and the sectioning
was performed using the microtome. From each block,
10 sections with a thickness of 3 um each were made
and were glued with Mayer’s albumin on degreased
histological slides and stretched in a hot aqueous
medium. Drying is obtained at 37°C for 20-30 minutes.
Deparaffinizing is performed by a benzene bath on a
thermostat at 57°C for 30 minutes, followed by two
benzene baths at room temperature, 10 minutes each.
Hydration was achieved by passing the dewaxed sections
through successive baths of alcohols in decreasing
concentrations (100%, 96%, 80%, 70%), 10 minutes each
bath, followed by a bath of distilled water for 10 minutes.
The stages of morphological staining, performed
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automatically, are the following: deparaffinizing, hydration;
Harris Hematoxylin staining 30 seconds; wash with tap
water for five minutes; washing with distilled water for
five minutes; Eosin staining two minutes; washing with
distilled water five minutes; dehydration in two baths of
absolute ethyl alcohol (five minutes each); air drying
and clarification in benzene 20 minutes. Afterwards, the
microscopic analysis of the sections was performed.

Based on the collected data from the medical records
(personal information, anamnesis, associated risk factors
and HP results), a statistical analysis was performed in
order to assess the existing correlations between the
targeted variables for further conclusions.

= Results

The total number of patients included in the study that
were diagnosed with oral cancer and treated in the Clinic
of Maxillo-Facial Surgery, Emergency County Hospital,
Timisoara, between January 2015-December 2020 was
129. The average age (including both genders) was 63.9
years, and the gender distribution was the following: 85
(65.9%) males and 44 (34.1%) females (Table 1).

The male average age was 61.8 years, meanwhile
the female average age was 66 years. The minimum age
of the patients was 38 years, and the maximum age was
90 years. The patients were divided into seven groups
based on different age intervals and the results showed
the fact that the patients from group IV (61-70 years)
represented 35.6% of the cases, followed by group V
(71-80 years) with 26.3%, group III (51-60 years) with
23.2%, group II (41-50 years) with 10%, group VI (>81
years) with 3.1% and group I (31-40 years) with 1.5%
(Table 2).

As for the localization of the malignant lesions, the
affected anatomical sites were the oral floor mucosa
(right/left/bilateral), lip (upper/lower), tongue mucosa,
the mandibular alveolar mucosa, the maxillary alveolar
mucosa, retromolar triangle, jugal mucosa, hard palate, soft
palate, the tuberosity, intermaxillary commissure. Also,
the involvement of the lymph nodes was divided into
submental, submandibular (left/right/bilateral), latero-
cervical (right/left/bilateral), both submental and
submandibular (right/left) and both submandibular and
latero-cervical (right/left) (Table 3).

Table 1 — Gender and average age distribution

No. of

Variables . Percentage
patients
Total cases 129 100%
Males 85 65.9%
Gender
Females 44 34.1%
Males + females 63.9
(average) years
A Males 61.8
ge
(average) years
Females 66
(average) years

Table 2 — Incidence of oral cancer in different age
groups

Age group (years) No. of patients Percentage
Group | (31-40) 2 1.55%
Group Il (41-50) 13 10%
Group Il (51-60) 30 23.25%
Group IV (61-70) 46 35.65%
Group V (71-80) 34 26.35%
Group VI (>81) 4 3.1%

Table 3 — Statistical analysis regarding the localization, existing lymph nodes, histopathological subtype, T stage and

involved risk factors

Variables No. of patients Percentage

Total cases 129 100%

Right 11 8.5%

Oral floor Left 18 14%

Bilateral 6 4.6%

. Upper 5 3.9%

Lip

Lower 14 10.8%

Right border 8 6.2%

Left border 5 3.9%

Tongue Anterior third 5 3.9%

Middle third 8 6.2%

Base 5 4.6%

At Right 10 7.7%

Localization Mandibular alveolar mucosa 9 >

Left 6 4.6%

) Right 5 3.9%

Maxillary alveolar mucosa

Left 2 2.3%

Retromolar triangle Right 1 0.7%

Right 1 0.7%

Jugal mucosa

Left 4 3.1%

Hard palate Right 3 2.3%

Soft palate 5 3.9%

Tuberosity Left 1 0.7%

Intermaxillary commissure Right 2 1.5%

i Left 2 15%
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Variables No. of patients Percentage

56 43%

Submental 2 3.6%

Right 7 12.5%

Submandibular Left 6 10.7%

Bilateral 1 1.7%

Right 9 16%

Nodes Latero-cervical Left 7 12.5%
Bilateral 3 5.3%

) Right 1 1.7%

Both submental and submandibular

Left 3 5.3%

Both submandibular and latero-cervical Right 4 71%

Left 16 28.5%

Squamous cell carcinoma 118 91.5%

Basal cell carcinoma 2 1.5%

Histopathological subtype Adenocarcinoma 4 3.1%
Adenoid cystic carcinoma 2 1.5%

Mucoepidermoid carcinoma 3 2.4%

T1 10 7.8%

T stage T2 31 24%

T3 53 41%

T4 35 27%
G1 (well differentiated) 20 25.8%
) L G2 (moderate differentiated) 39 50.3%

Differentiation grade - -

G3 (poorly differentiated) 42 54.1%
G4 (undifferentiated) 28 36.1%

Tobacco 67 52%

Risk factors Alcohol 31 24%
Tobacco + alcohol 22 28.3%

The lower lip was the most frequent affected anatomical
site (n=14 patients, 10.8%) (Figure 1), followed by the left
oral floor mucosa (n=18 patients, 14%), the right oral floor
mucosa (n=11 patients, 8.5%), the right border of the
tongue (n=8, 6.2%) (Figure 2), the middle third of the
tongue (n=8, 6.2%), the base of the tongue (n=6, 4.6%),
bilateral oral floor mucosa (n=6, 4.6%), left mandibular
alveolar mucosa (n=6, 4.6%), the upper lip (n=5, 3.9%),
the left border of the tongue (n=5, 3.9%), the anterior
third of the tongue (n=5, 3.9%), right maxillary alveolar
mucosa (n=5, 3.9%), soft palate (n=5, 3.9%) (Figure 3),
left jugal mucosa (n=4, 3.1%), left maxillary alveolar
mucosa (n=3, 2.3%), right hard palate (n=3, 2.3%) right
intermaxillary commissure (n=2, 1.5%), left intermaxillary
commissure (n=2, 1.5%), retromolar triangle (n=1, 0.7%),
right jugal mucosa (n=1, 0.7%) and left tuberosity (n=1,
0.7%) (Table 3).

Positive lymph nodes were encountered in 56 (43%)
patients out of 129 patients included in our study. Both
left submandibular and latero-cervical lymph nodes were
more frequently involved (n=16, 28.5%), right latero-
cervical (n=9, 16%), right submandibular (n=7, 12.5%),
left latero-cervical (n=7, 12.5%), left submandibular (n=0,
10.7%), both right submandibular and latero-cervical
(n=4, 7.1%), bilateral latero-cervical implication (n=3,
5.3%), left side both submental and latero-cervical (n=3,
5.3%), submental lymph nodes (n=2, 3.6%), bilateral
latero-cervical lymph nodes (n=1, 1.7%), right side both
submental and latero-cervical lymph nodes (n=1, 1.7%).
The tumor (T) staging revealed the fact that 10 (7.8%)
patients had T1, 31 (24%) patients had T2, 53 (41%)
patients had T3, and 35 (27%) patients had T4 (Table 3).

Oral cancer tumor grading is an important variable in
assessing the aggressiveness of the malignant cells, with
an important impact upon the future therapeutic decision.
A high degree of differentiation is associated with a low
risk of metastasis, compared to a poorly differentiated
tumor that usually is characterized by an aggressive
evolution. In our study, G1 tumors represented 25.8%
(n=20), G2 50.3% (n=39), G3 54.1% (n=42), and G4
36.1% (n=28) (Table 2).

The identified HP subtypes showed a high prevalence
of the oral SCC 91.5% (n=118) fact that is according to
the literature, adenocarcinoma 3.1% (#=4), mucoepidermoid
carcinoma 2.4% (n=3), BCC 1.5% (n=2), and adenoid
cystic carcinoma 1.5% (rn=2) (Table 3).

G1 (well differentiated). HE staining, x200.
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Figure 3 — Oral squamous cell carcinoma, TIN3M0,
G3 (poorly differentiated). HE staining, x200.

The identified risk factors were tobacco, alcohol and
the combination of tobacco and alcohol. Tobacco was
associated in 52% of the patients (n=67), alcohol in 24%
(n=31) and both combined in 28.3% (n=2) (Table 3).

The correlation of the HP subtypes and the localization
of the primary tumor revealed the fact that oral SCC was the
most prevalent (91.4% of the cases, n=118), followed by
adenocarcinoma (3.1%, n=4), mucoepidermoid carcinoma
(2.32%, n=3), BCC (1.55%, n=2), and adenoid cystic
carcinoma (1.55%, n=2). Regarding the incidence of
oral SCC and its correlation with the anatomical sites,
the left oral floor of the mucosa was the most affected
(17 cases), followed by the lower lip (13 cases), right
oral floor mucosa (11 cases), right mandibular alveolar
mucosa (10 cases), right border of the tongue (eight
cases), middle third of the tongue (eight cases), bilateral
oral floor (six cases), left mandibular alveolar mucosa
(six cases), left border of the tongue (five cases), base of
the tongue (five cases), anterior third of the tongue (five
cases), right maxillary mucosa (five cases), upper lip (four
cases), soft palate (three cases), left jugal mucosa (two
cases), right intermaxillary commissure (two cases), left
intermaxillary commissure (two cases), left maxillary
alveolar mucosa (two cases), right jugal mucosa (one
case), right hard palate (one case), retromolar triangle

(one case) and left tuberosity (one case). BCC was
encountered at the lower lip (one case) and the upper lip
(one case). Adenocarcinoma was found at the soft palate
(two cases) and the right hard palate mucosa (two cases).
Mucoepidermoid carcinoma was correlated with the mucosa
of the right border of the tongue (one case) and the left
jugal mucosa (two cases). Adenoid cystic carcinoma was
the HP result in two cases, localized in the right maxillary
mucosa and left oral floor mucosa.

The mentioned risk factors were associated with the
differentiation grade of the oral tumors in Table 4.

Table 4 — Correlation between the risk factors and the
tumor differentiation grade

Risk factors G1 G2 G3 G4
Tobacco 12 15 20 20
Alcohol 2 5 14 12

Tobacco + alcohol 2 10 6 4

The results indicate a strong relationship between
them and the tumoral grading as follows: in case of
tobacco, it was identified as a risk factor associated
to G3 (poorly differentiated) tumors (20 cases), G4
(undifferentiated) tumors (20 cases), G2 (moderate
differentiated) tumors (15 cases), and Gl (well
differentiated) tumors (12 cases). Alcohol was a risk
factor for 31 patients, and it was associated with Gl
tumors (two cases), G2 tumors (five cases), G3 tumors
(14 cases) and G4 tumors (12 cases). In case of the
correlation of both risk factors, tobacco and alcohol were
encountered in G3 tumors (seven cases), G4 tumors (six
cases), G2 tumors (seven cases) and in G1 tumors (two
cases). Taking into consideration these results, we can
state the fact that the presence of the risk factors, alone
or combined, can be related to the tumoral grading
suggesting a higher incidence of the poorly differentiated
and undifferentiated tumors. Nevertheless, these results can
further suggest a poor prognosis in case of the existence
of these risk factors (Table 4).

& Discussions

Oral cancer is a major public health problem that is
continuously influenced by social factors [23, 24], oral
SCC representing 90% of the oral malignant lesions. In
our retrospective study, males were the majority (65.9%)
as also mentioned in the existing epidemiological studies
[25, 26]. Among the identified associated risk factors,
tobacco was encountered in 52% of the cases, according
to the results of other several studies [27]. The average
age (including both genders) was 63.9 years, suggesting
that the variable age should be considered a risk factor
as well. According to Zini et al. [27], the lower lip cancer
was the most prevalent oral tumor in their study, our
results are according to these findings. An explanation
could be that the lower lip is constantly exposed to
intensive sun exposure and the is the most common
location of SCC [28].

Anatomical sites of the oral mucosa with the higher
incidence of malignant lesions were the floor of the mouth
and the tongue, confirmed also by Chen et al. [29] in
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their study. SCC was the main HP subtype encountered
in the present study, correlation that was proved in more
conducted studies [30].

An explanation for the T3 and T4 staging and the
delayed diagnosis, taking into consideration that in our
study the incidence was 41%, respectively 27% of the
total of 129 patients, could be different socio-economic
factors. The importance of the tumor staging is its
association to the survival chances, statistics revealing a
poor prognosis in case of the advanced late stages. A
study performed by Razak et al. [31] showed that the
group of oral cancer patients diagnosed with T4 tumors
were not alive after five years. The management of oral
cancer is a complex process, with functional and aesthetic
consequences, influencing the mastication process,
breathing, speech, taste, and jaw movement. The HP
subtypes must be treated differently as the prognosis
varies and the etiology and anatomical site is different.

The most common HP subtype of oral cancer is the
oral SCC, counting over 90% of the cases [32], followed
by other HP entities such as BCC, verrucous carcinoma,
adenocarcinoma, adenoid cystic carcinoma, muco-
epidermoid, lymphoma, sarcoma, and melanoma. The HP
subtype can influence the survival rate, the involvement
of loco-regional lymph nodes, the treatment, and the
future prognosis. According to the literature, the BCC
has a high percentage of infiltration and can occur due
to an excessive sun exposure [33]. Lymphoma was
classified as being the third most common, and together
with sarcoma affected more frequently <20 years age
group [34]. Studied reported a low incidence of melanoma
in the oral cavity, being surpassed by the incidence of
various metastases in the oral tissue [35]. Oral cancer
lesions can develop in different locations of the oral
cavity, being also influences by the direct exposure to
multiple risk factors. Studies revealed the fact that in the
oral cavity the incidence of the malignant lesions is
different, the tongue and the jugal mucosa with a higher
prevalence, followed by lips, floor of the mouth, gums,
retromolar area, hard and soft palate [36].

The incidence rate, the mortality and survival rate are
the characteristics that reveal the impact of oral cancer
upon the population. Until now, oral cavity cancer is
associated with one of the lowest survival rates although
advancements have been made in the diagnosis and
treatment [37, 38]. Studies reveal that one of the main
problems concerning oral cancer is the fact that
approximately 50% of the lesions are diagnosed in
advanced stages, despite the examination accessibility
of the oral mucosa [39]. In numerous cases, regardless
the location, the stage, or the therapeutic approaches
50% of the patients will have a relapse [40]. Research
points out the existing cell interactions encountered in
the tumor microenvironment as having a key role in the
tumor progression [41]. The primary care provider can
influence positively the early oral cancer diagnosis, fact
that was stated by Alho et al. [42] in their study, where
patients with initial symptomatology of tongue cancer
were overlooked by the primary health care provider,
had an increased death risk with three years compared
to those patients that were early diagnosed.

The education available for the public should include
the variety of symptoms related to oral cancer, the existing
risk factors, and the importance of an early diagnosis.
Among the risk factors, the genetic alterations and
environmental factors play a key role, also the association
of the HPV and Epstein—Barr virus (EBV), recurrent
candidiasis infections in the incidence of oral cancer
gained attention during the past years [43]. The mana-
gement of oral cancer is a challenge, as the mortality
rate is high, the late diagnosis and the mutilating treatments
have an important influence upon the patient’s quality
of life.

& Conclusions

The incidence of oral cancer is increasing and among
the major prognosis factors are the tumor staging, histo-
logical differentiation, and the loco-regional metastasis.
Unfortunately, the reports reveal the fact that most of the
cases are diagnosed in an advanced stage with minimal
chances of survival. The importance of the preventive
measures, the education and the regular check-ups can
have a positive impact upon the early diagnosis.
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