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Abstract

Background: Oral cancer is a global public health problem. Late diagnosis leads to treatment delays, which con-
sequently result in a worse prognosis and a decrease in the 5-year survival rate. The purpose of this study is to
evaluate the oral pathology in a population observed within an oral cancer screening developed in Portugal.
Material and Methods: Oral cancer opportunistic screening activities were conducted by the non-profit organi-
zation Liga Portuguesa Contra o Cancro - Nucleo Regional do Sul (LPCC-NRS) and data collection occurred
between March and December 2022. Participants completed an anonymous questionnaire to collect sociodemo-
graphic data and lifestyle habits, followed by a clinical examination of the oral cavity. All individuals classified
with oral potentially malignant disorders (OPMD), or suspected lesions of malignant neoplasia were subsequently
contacted between January and February 2023 and were questioned about undergoing a biopsy and its respective
pathological examination result. Descriptive and analytical statistics were applied.

Results: A total of 2674 participants with a mean age of 57 years were screened. Fordyce granules (16.30%) were
the most common non-pathological condition, and hairy tongue (11.04%) was the most frequently observed benign
lesion. Leukoplakia (43.58%) was the most common oral potentially malignant disorder. Additionally, histological
confirmation was obtained for the presence of 4 oral squamous cell carcinomas (OSCC), representing 0.15% of all
population screened.

Conclusions: Although benign pathology is the most frequently found, oral potentially malignant disorders and
suspected malignant lesions were identified in 6.3% of participants in these oral cancer screenings. In this regard,
we conclude that the oral cancer screening actions developed by LPCC-NRS were effective in identifying positive
cases of OPMDs and oral cancer, using an intraoral visual examination of the oral cavity.
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Introduction

Oral cancer is a global public health issue, encompassing
malignant tumors that affect the tissues of the oral cavity,
lips, oropharynx, salivary glands, and maxillary bones.
The most frequent malignant tumor in the head and neck
is the oral squamous cell carcinoma (OSCC), comprising
about 90% of all cases of oral cancer. This tumor origi-
nates in the epithelial tissues of the oral mucosa and,
in most cases, is moderately to well-differentiated (1,2).
According to GLOBOCAN data released in 2020 by the
International Agency for Research on Cancer (IARC),
431 300 new cases of oral cancer were diagnosed world-
wide, with 377 700 cases of cancer of the lip, tongue,
and oral cavity, and 53 600 cases of salivary gland
cancer. Globally, the standardized incidence rates per
100 000 inhabitants, considering oral cancers are 6.7 in
males and 2.8 in females (3).

In Portugal, according to the National Oncology Reg-
ister of 2019, 1335 new cases of lip (C00), tongue (CO1-
02), oral cavity (C03-006), salivary glands (C07-08), ton-
sil (C09), and oropharynx and other cancers (C10) were
diagnosed, with 1000 of those cases in men and 335 in
women. The overall incidence rate was 13.0/100 000
inhabitants (20.7/100 000 in males and 6.2/100 000 in
females). Additionally, oral cavity and oropharynx can-
cer rank as the sixth most frequent cancer in males. Por-
tuguese age-standardized mortality rates for both sexes
combined in 2019 were 3.3-4.3 for lip and oral cancer
and were greater than 2 for other pharyngeal cancer (4).
Oral cancer screening programs aim to identify oral
potentially malignant disorders (OPMDs) or early-stage
oral cancer in patients who are generally asymptomatic,
enabling the detection and early treatment of these le-
sions. In most studies and programs, this identification
is achieved through a systematic visual inspection of
the oral cavity and evaluation of the lymph node chains
in the neck. Thus, patients identified with potentially
malignant and malignant lesions can be provided with
the necessary information and referrals to reduce the
risk and/or complications resulting from the disease or
clinical condition (5-7).

It is important to emphasize that the early diagnosis
of oral cancer in initial stages, according to the TNM
classification, has a significant impact on reducing the
morbidity and mortality of the disease. In this regard,
secondary prevention methods include accurate ex-
traoral and intraoral examinations carried out by oral
health professionals capable of recognizing clinically
suspicious oral lesions, as most cases of oral cancer
are preceded by OPMDs. For this reason, it is crucial
for the dentist to be able to recognize these lesions and
make appropriate referrals to a specialized professional.
Similarly, the promotion of invitational and opportunis-
tic screenings for oral cancer and measures to educate
the population about identifying signs and symptoms
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of oral cancer and potentially malignant lesions during
self-examination are important measures for secondary
prevention. However, there still seem to be gaps in cur-
rent knowledge that prevent the recommendation of in-
cluding oral cancer as a screenable disease (8-10).

In this research work we performed an oral pathology
evaluation in a high-risk population observed within
an oral cancer screening developed in the southern
region of Portugal. It was considered benign lesions/
non-pathological conditions, oral potentially malignant
disorders, and malignant lesions. The aims also include
evaluate the possible relationship between the clinically
observed lesions with sociodemographic variables, and
tobacco or alcohol consumption.

Material and Methods

This research took place during oral cancer opportu-
nistic screening activities promoted by the non-profit
organization Liga Portuguesa Contra o Cancro - Nucleo
Regional do Sul (LPCC-NRS). In 2022, a total of forty-
eight oral cancer screening actions were conducted, and
this research work includes data collected in forty-two
actions, between March 19th and December 17th.

The location of the screening actions was defined ac-
cording to the distribution of the LPCC-NRS support
groups enfacing at-risk regions. Prior advertising was
done online via the LPCC website and social networks,
by physical adverts in the target region, and by health-
care facilities. Participation was accessible and avail-
able for any individual interested over 18 years old after
written consent. Even so, the participation of minors
was always carried out with the request and in the pres-
ence of their parents. However, preference was given for
people with known risk factors: smokers aged 40 years
or older; patients with complaints of pain or oral lesions
(color/surface changes in the oral mucosa or with un-
usual increases in the size of oral structures); and pa-
tients referred by the medical doctor.

Out of the 3187 screened individuals in all the actions
carried out in 2022, 2674 individuals were included in
this research work. They were presented with a ques-
tionnaire followed by a visual examination and palpa-
tion of the oral and maxillofacial tissues. The question-
naire, provided in paper format, included a first part
for collecting sociodemographic data, highlighting
variables such as age, sex, population affinity, tobacco
and alcohol habits, academic background, dental visit
frequency, and time since the last dental appointment.
The second part was filled out after a comprehensive
visual examination of all structures of the oral cavity
using a chair, a standard light source, compresses, and
a disposable intraoral mirror for soft tissue retraction.
Each action had two dentists present, both specialists in
oral surgery, who jointly examined each individual and
collected all observed anatomical changes and lesions,
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as well as the respective locations of each lesion.

The observed lesions were grouped into three distinct
groups: benign lesions and non-pathological conditions;
oral potentially malignant disorders (OPMDs); and sus-
picious malignant lesions. After the intraoral visual
examination and recording of the lesions in the ques-
tionnaire, the results of each patient were registered and
classified into three possible categories: 1 - no pre-neo-
plastic lesions or oral neoplasia; 2 - lesions with poten-
tial for malignant transformation; and 3 - suspected le-
sions of oral neoplasia. Individuals with positive results,
classification 2 and/or 3, were referred to the National
Health Service (NHS), through the oral cancer early in-
tervention project, which includes dentists dedicated to
oral medicine, to perform oral biopsies. Patients with
malignant neoplasia histologically confirmed are then
referred for hospital oncological treatment.

In a second analysis, all individuals classified as 2 and/
or 3, according to the data collected by the LPCC-NRS,
were contacted through a phone call between January
and February 2023. They were questioned regarding the
performance of a biopsy and its histopathological result.
The screened individuals' participation was voluntary.
Furthermore, all individuals completed an informed
consent for the treatment of personal data by LPCC-NRS
and, in addition, they filled in the consent form for the
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possibility of being contacted for follow-up if necessary.
Participation in this questionnaire was voluntary and
anonymous. Forthiswork, theindividualcouldparticipate
in screening without participating in this questionnaire.
Statistical analysis was performed using the IBM SPSS
Statistics® program version 28.0 (IBM, Armonk, NY,
USA). In the descriptive analysis of the data, variables
were described in terms of absolute and relative fre-
quency. On the other hand, for the analytical analysis,
associations between the variables under study were
performed using the Chi-Square test or Fisher's exact
test, depending on the type of variables being analyzed.
Significance values where p < 0.05 were considered sta-
tistically significant.

Results

Among the 2674 patients observed in the oral cancer
screening actions included in this research, 815 (30.48%)
were men, and 1859 (69.52%) were women. The mean
age was 57 years (SD + 14.29) with an age range from
9 to 92 years, as demonstrated in Fig. 1. Moreover, re-
garding population affinity, 2662 (99.55%) individuals
were leucodermic, 11 (0.41%) were melanodermic, and
1 (0.04%) was xanthodermic. The remaining sociode-
mographic aspects and lifestyle characteristics are de-
tailed in Table 1.

Table 1: Characteristics of the population observed in oral cancer screenings (n=2674).

Variables n (%)
Male 815 (30.48)
Sex
Female 1859 (69.52)
49 years 309 (11.56)
Age
49 years 2365 (88.44)
Leucodermic 2662 (99.55)
Population affinity Melanodermic 11 (0.41)
Xanthodermic 1 (0.04)
No education 33 (1.23)
) Primary school 854 (31.94)
Education -
High school 982 (36.72)
University 805 (30.10)
Non-smoker 1475 (55.16)
Tobaco comsumption Smoker 477 (17.84)
Ex-smoker 722 (27.00)
Non-consumer 1162 (43.46)
Alcohol comsumption Consumer 1408 (52.66)
Ex-consumer 104 (3.89)
. 1x per year 1126 (42.11)
Dentist visits
1x per year 1548 (57.89)
Last 6 months 1134 (42.41)
. . Between 6 months and 1 year 204 (7.63)
Last dentistry appointment
1 to 2 years 503 (18.81)
More than 2 years 610 (22.81)
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Fig. 1: Representation of age distribution (Gaussian curves for the screened population).

Out of 2674 participants, 2230 (83.40%) clinically pre-
sented alterations in the oral mucosa, while the remain-
ing 444 (16.60%) did not show any changes. Consider-
ing that the same individual may have several lesions,
which can belong to the same group or different groups
of lesions, 2181 participants were diagnosed with benign
lesions or non-pathological conditions, totaling 7435
diagnosed lesions. Additionally, 161 participants were
diagnosed with oral potentially malignant disorders, ac-
counting for a total of 179 lesions. Finally, 7 participants
were diagnosed with suspicious malignant lesions. Ab-
solute and relative frequencies of all 7621 observed
lesions, analyzed in each group, are listed in Table 2.
Fordyce granules (16.30%) were the most common non-

pathological condition, and hairy tongue (11.04%) was
the most frequently observed benign lesion. Leukopla-
kia (43.58%) was the most common oral potentially ma-
lignant disorder. Seven lesions with a clinical diagnosis
suggestive of oral squamous cell carcinoma were ob-
served. The Table 3 provides all the information regard-
ing distribution of age, sex, and population affinity of
the 20 most common diagnoses.

Regarding the anatomical locations considered, 28.74%
of the lesions occurred on the dorsum of the tongue,
26.37% on the lip, and 19.83% on the buccal mucosa. In
13.90% of cases, lesions occurred in two or more loca-
tions. The distribution of the anatomical locations of all
diagnosed lesions appears in Fig. 2.
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Fig. 2: Relative frequencies (%) of the anatomical locations of all clinically diagnosed lesions.

[



Med Oral Patol Oral Cir Bucal-AHEAD OF PRINT - ARTICLE IN PRESS

Oral pathology observed in a Portuguese population

Table 2: Absolute (n) and relative frequencies (%) of all 7621 observed lesions, analyzed in each group: benign lesions/
non-pathological conditions, oral potentially malignant disorders, and malignant lesions.

Clinical diagnosis n %
Total Benign lesions and non-pathological conditions 7435 100
Fordyce granules 1212 | 16.30
Hairy tongue 821 11.04
Fissured tongue 725 9.75
Haemangioma/vascular malformation 707 9.51
Frictional keratosis 701 9.43
Physiological/racial melanic pigmentation 588 7.91
Linea alba 553 7.44
Torus/Exostosis 430 5.78
Prosthetic stomatitis 312 4.20
Traumatic fibroma (focal fibrous hyperplasia) 224 3.01
Melanotic macule/melanocytic nevus 205 2.76
Traumatic ulcer 194 | 2.6l
Benign migratory glossitis 113 1.52
Benign lesiqns and Smoker’s melanosis 104 1.40
non-pathological con-
ditions Leucoedema 98 1.32
Angular cheilitis 58 0.78
Exfoliative cheilitis 58 0.78
Amalgam tattoo 55 0.74
Aphthous stomatitis 39 0.52
Median rhomboid glossitis 36 0.48
Inflammatory fibrous hyperplasia (prosthesis-induced) 33 0.44
Herpetic lesions 30 0.40
Mucocele 29 0.39
Squamous papilloma 22 0.30
Oral candidiasis 20 0.27
Lingual varicosities 14 0.19
Pyogenic granuloma 11 0.15
Lipoma 11 0.15
Other lesions 32 0.43
Total Oral potentially malignant disorders 179 100
Leucoplakia 78 43.58
Oral poten?ially malig- Oral lichen planus and oral lichenoid lesions 76 42.46
nant disorders
Actinic cheilitis 22 12.29
Proliferative verrucous leukoplakia 1.68
Malignant lesions Oral squamous cell carcinoma 7 100

We analyzed possible relationships between oral poten-
tially malignant disorders and malignant lesions with the
smoking and alcohol consumption. The presence of leu-
koplakia is correlated with smoking habits (»p=0.002),
alcohol habits (p=0.003), and when both factors are syn-
ergistically present (»p=0.006), influencing the develop-
ment and appearance of the lesion, as shown in Table 4.
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Additionally, a second analysis was conducted, including
all participants identified as grade 2 - lesions with poten-
tial for malignant transformation (OPMDs) and/or grade
3 - suspected lesions of oral neoplasia. After a detailed
analysis of the LPCC-NRS's database, the resulting 168
participants were contacted after screening for follow-up,
including 161 identified with premalignant lesions and 7
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Table 3: Distribution of age, sex, and population affinity of the 20 most common clinical diagnoses.

Age Sex Population affinity
Variables " 0-17 | 18-64 >65 |[(p-value)] Male | Female V;{:e) (11‘:::3; Ill\(zflelil{l‘_- )32:,1:::;- véﬁ;e)
§f§f&i§ 1212 (0.578%) (68?2?%) (303.;3%) (<0.001) (35%?%) (647.23%) (<0.001) (9;26(’)7?%) (0.235%) (0.018%) (<0.001)
Hairy tongue | 821 (0.875%) (635;2%) (352.53%) (<0.001) (342,2138%) (665.3(1)%) (<0.001) (99225%) (0.224%) (0.112%) (<0.001)
Fti(frslgilzd 725 (0.431%) (63;‘&4) (382.55%) (<0.001) (322.3%) (67‘.‘35%) (<0.001) (997.2;%) (0.431%) (0.111%) (0.000)
Haemangio-
matyascular | 707 (0.111%) (483.32%) (503.83%) (<0.001) (322.22%) (67‘.‘177%) (<0.001) (997.2;%) (0.432%) (0.111%) (<0.001)
ol | 701 (0.866%) (6;;77%) (352.;129%) (<0.001) (382.(?3%) (6;.‘3?%) (<0.001) (996.2;%) (0.433%) (0.111%) (<0.001)
Physiological/
ﬁgﬂ;ﬁgﬁgﬁ >88 (0.117%) (704.1(1)%%) (291.;2%) (<0.001) (261?3%) (73233?%) (<0.001) (985.2%%) (1.062%) (0.117%) (<0.001)
Lineaalba | 553 (1.6%%) (gﬁgf%) (17366%) (<0.001) (291.22%) (703.22%) (<0.001) (995.2411%) (0.11;%) (0.118%) (<0.001)
Tor?jé?: | 40 (0.427%) (703.%%) (291;3%) (<0.001) (341.25%) (652?;%) (<0.001) (994%%) (0.7%)%) 0(0%) | (<0.001)
ate | 312 [ 0 0%) (461.;‘3%) (531.3?%) 0.258) (17.5965%) (822.32%) (<0.001) (99221;%) (0.312%) 0(0%) | (<0.001)
Traumatic
(ﬁ"{‘j:lr E?r?)u)s 224 (0.829%) (57%5299%) (41.9532%) (<0.001) (24.5475%) (741.22%) (<0.001) (992.%2%) (0.829%) 0(0%) | (<0.00D)
yperplasia
Melanotic
Iﬁfy‘ﬂfgﬁﬁs 205 (1.436%) (641;5%) (34.71%%) (<0.001) (31.62‘;%) (681.;%%) (<0.001) (1(2)8;,) 00%) | 00%) | ©)
freonaie | 104 (1.023%) (561.718%) (42.8227%) (<0.001) (28.5355%) (711.22%) (<0.001) (1(1)?)% 000%) | 00%) | €
Benign mi-
gratory glos- | 113 (2.635%) (54.6827%) (42.1%%) (<0.001) (35.‘:1(())%) (64.7630%) 0.02) (1(1)%)3%) (10?)%) (10(())%) (<0.001)
maless | 104 00%) (88.9426%) (11.1531%) (<0.001) (32.36%%) (67.7301%) (<0.001) (1(1)%% 00%) | 000%) | ©)
Leucoedema | 98 (1.012%) (63.6227%) (35.3751%) (<0.001) (46.4;'64%) (53.%26%) 0.544) (97.9966%) (2.024%) 0(0%) | (<0.001)
Leukoplakia | 78 | 0(0%) (51?%%) (48?72%) (0.909) (56241%) (432‘;%) (0.305) (98;72%) (1.218%) 0(0%) | (<0.001)
Oral lichen
oniananca| 76 | 00%) (59.4251%) (40.3719%) (0.09) (20.1688%) (76.5382%) (<0.001) (10706%) 000%) | 00%) | )
lesions
Angtﬁ?irsChei_ 58 1 0(0%) (43.21?)%) (56.3930%) 0.294) (15.?2%) (84.?8%) (<0.001) (1055%) 00%) | 00%) | ©)
i | 58 | 00%) (55.3127%) (44%63%) 0.456) (48.22%%) (51.372%) (0.367) (1055%) 000%) | 00%) | )
Mteam | 55| 00%) (56.3316%) (43.26i%) 0.289) (43.26‘4‘1%) (56.3316%) 0.432) (1055%) 00%) ] 00%) | ©)
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Table 4: Relationship between oral potentially malignant disorders and malignant lesions with smoking and alcohol habits.

Smoking and alcohol
n Tobaco Alcohol consumpion
Variables Does not | Smokes
(%) Non- Smoker Ex- (p |Non-con-| Consu- |Ex-con- (¢ smokeor| and (p-
smoker smoker | -value) | sumer mer | sumer | -value) . . value)
drink drinks
Leuko- 29 23 26 20 52 6 64 14
plakia 8| 37.18%) | 29.49%) | 33.33%) | ©092) | (25.64%) | 66.67%)| (7.69%) | @00 | 82.05%) | (14.95%) | (©-000)
Oral lichen

Oralpo- | Planus and 39 19 18 42 31 3 59 17

tentiatly | orallichen-| 0 | (51329 | 25.00%) | 23.68%) | 28| (s2.26%) | 40799 | Gosoa)| 1) | (7763%) | 22379 | O35

malignant oid lesions

disorders L.

0 Actinic 12 4 6 7 13 2 18 .

@=179) | cheilitis | 22 | (54.55%) | (18.18%) | 27.27%) | @O | 31.82%) | (50.00%) | 0.00%) | @300 | (81,829 [+ (18:18%)] (0.712)
Pi‘élrifﬁiiﬁf 3 ! ! Lo o4 L 2 0 | -1.000 2 Lo | 0927)
leukoplakia | (168%) | (3333%) | (33.33%) | (33.33%) | (3333%) [(66.67%)| (0.0%) | 66.67%) | 3333%) | -

Malignant | Oral squa- 7 5 4 1 5 5 0 3

1 0,
1?1?207“)5 mous cell 1 (10005) | (28.57%) | (57.14%) | (14.29%) | 1) | @8.570%) [(71.43%) | 0.0%) | O3 | @ageos) O] 05D

participants with suspicious neoplasia. Only 165 partici-
pants answered phone calls and were questioned about
undergoing a biopsy and its respective result. Among
those questioned, 48 stated that they had undergone this
diagnostic test. In total, 4 positive results for malignant
neoplasms were identified, with one originating from a
participant initially identified with a premalignant lesion
and the rest from participants noted with suspected le-
sions of oral neoplasia. In Fig. 3 there is a flowchart with
a summary of the outcomes of the screened population.
Of these 4 patients diagnosed with oral squamous cell
carcinomas (OSCC), 3 are male, and 1 is female. Fur-

thermore, all of them are over 49 years old and com-
pleted only basic education. Regarding smoking habits,
2 have been smokers for more than 30 years and the oth-
ers are non-smokers. Concerning alcohol habits, 1 men-
tioned consuming alcoholic beverages daily for over 50
years, 2 occasionally consume alcoholic beverages for
more than 30 years, and the other has never consumed
alcohol. Lastly, 3 mentioned visiting the dentist less
than once a year, and only one mentioned visiting one
or more times per year. Concerning the location of the
carcinomas, 2 are located on the lip, 1 on the floor of the
mouth, and the other on the tongue.

‘ 3187 individuals observed in 2022 oral cancer screening program (LPCC-NRS) |

’ 2674 participants included in this study ‘

/”\

2230 presented alterations in oral mucosa

(7621 oral lesions observed)

444 did not show any
oral mucosa changes

o

2181 with non-pathological
conditions or benign lesions
(7435 oral lesions)

161 with oral potentially
malignant disorders
(179 oral lesions)

7 with suspicious
malignant lesions
(7 oral lesions)

D

’ 168 participants contacted after screening for follow-up ‘

]

165 answered phone calls ‘

]

48 underwent a biopsy ‘

]

’ 4 patients diagnosed with oral cancer ‘

Fig. 3: Outcomes of the oral screening program promoted by LPCC-NRS in 2022.
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Discussion

This is the first study conducted in Portugal that com-
bines the results obtained from invitation-based oral
cancer screenings with such a vast geographical scope.
Regarding the study sample, 2674 participants were ob-
served throughout the year 2022, exceeding Monteiro
et al. study, which involved 727 participants (11). When
compared to other studies that included various oral
cancer screening programs developed in Europe in the
last decades, it can be noted that this sample size was
larger than the ones found in the studies by Talamini et
al. in Italy between 1991-1993, Vacher et al. in France in
1999, Downer et al. in 1994, Field et al. in 1995, Harris
et al. between 1994-1999, Lim ef al. in 2003, Nagao et
al. between 1999-2000, and Scott et al. in 2010 in the
United Kingdom (12-19).

In relation to the clinically diagnosed lesions, benign
alterations and non-pathological conditions were the
most frequent group of changes, present in 81.6% of
participants. In addition, considering the three groups’
ages established, the majority of these alterations were
diagnosed in the adult population (18-64 years). The
most frequently found lesions in the geriatric popula-
tion included oral candidiasis and hemangioma/vascu-
lar malformation.

Alternately, 168 of patients were identified as positive
cases (6.3%), meaning they were clinically diagnosed
with potentially malignant and/or malignant lesions.
This percentage is slightly higher than the one obtained
by Monteiro et al. and Lim et al., which were 3.3% and
4.2%, respectively, but quite close to the 5.7% obtained
by Nunn ef al. (11,17,20).

Considering the group of oral potentially malignant dis-
orders, out of the 179 observed lesions, leukoplakia was
the most frequent lesion, accounting for 43.58% of these
lesions, followed by oral lichen planus or oral lichenoid
lesions at 42.46%, actinic cheilitis at 12.29%, and pro-
liferative verrucous leukoplakia at 1.68% of cases. Fur-
thermore, there are several studies in which leukoplakia
is also the most common OPMD, often followed by oral
lichen planus (7,11,16,17,21,22).

It was also observed that the presence of leukoplakia is
influenced by tobacco consumption (p=0.002), alcohol
consumption (p=0.003), and when both habits coexist
(p=0.000). In fact, it is known that among various pos-
sible risk factors, tobacco is closely related to the de-
velopment of leukoplakia, with 71-90% of patients with
leukoplakia being smokers (23). Additionally, the effect
of alcohol consumption, as an isolated factor, remains
contradictory, while this effect is higher when it acts
synergistically with tobacco, increasing the risk of de-
veloping this oral potentially malignant disorder (24).
Based on clinical diagnosis, all the 168 patients classi-
fied with premalignant lesions or suspicious oral neo-
plasia, were identified and subsequently referred to the
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National Health Service (NHS), to perform an oral bi-
opsy. After evaluating the results obtained, it was possi-
ble to confirm the diagnosis, with anatomopathological
examination, in 48 patients, resulting in 44 oral poten-
tially malignant disorders (OPMD) and 4 oral squamous
cell carcinomas (OSCC).

Three main reasons may explain why only 48 of the 168
patients initially classified with premalignant lesions
or suspicious oral neoplasia underwent biopsy on the
second examination: cases of traumatic ulcers that had
since healed; cases of frictional keratosis mistakenly
identified as leukoplakia; and some cases of reticular
lichen planus with typical lesions were not subject to
histological confirmation.

When compared to other studies, the number of con-
firmed carcinomas is slightly higher than the 2 carci-
nomas found by Jullien et al. in the study conducted
between 1994 and 1995 in the United Kingdom, Lim
et al. in 2003 in the United Kingdom, and Monteiro et
al. in 2011 in Portugal (11,17,25). Additionally, other
studies such as those by Dombi et @l. in 2001 in Hun-
gary, Nagao et al., Nunn et al., and Scott ef al. in the
United Kingdom in 1999-2000, 2006-2008, and 2010,
respectively, did not register any cases of oral cancer
(18,19,21).

In this regard, it can be stated that these invitation-based
oral cancer screening actions allowed for the positive
identification of OPMDs and oral cancer. Furthermore,
it is important to emphasize that the principle of screen-
ing is based on the assumption that malignancy, specifi-
cally most cases of oral cancer, is preceded by clinically
evident lesions, which are well described in the litera-
ture. Thus, the primary objective of identifying OPMDs
is the early detection of potential malignant transforma-
tion processes that allow for appropriate intervention,
which should be based on the histopathological charac-
teristics of the lesions (26).

According to various studies, visual examination of the
oral cavity using good lighting, combined with palpa-
tion of the neck lymph nodes, has been the standard
method described for identifying lesions in oral cancer
screenings, allowing for the detection of relevant oral
lesions with an acceptable degree of accuracy, making
it a notable screening test (5-7).

The need to determine the effectiveness of an oral
cancer screening program, whether opportunistic or
population-based, is of utmost importance, especially
considering the high rates of morbidity and mortality
associated with this disease, particularly in advanced
stages (7). According to Warnakulasuriya et al. the
strongest evidence demonstrating the effectiveness of
a screening program and whether it is beneficial for
the target population comes from well-designed and
controlled studies that show that screened participants
achieve better clinical outcomes resulting from early
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diagnosis compared to unscreened participants (6). Fur-
thermore, it must be demonstrated that asymptomatic
individuals with OPMDs or early-stage oral cancer have
a significantly better response to treatment compared to
individuals whose clinical situations are characterized
by the presence of symptoms (6).

Additionally, up to the present day, no randomized
controlled trials (RCTs) for oral cancer have been con-
ducted in Europe, and the development and execution of
these studies, applied to screenings, present several dif-
ficulties starting with the low incidence of oral cancer in
most European countries. Therefore, in order to obtain
statistically significant results in oral cancer screening
actions, studies require a considerable sample size, con-
sisting of hundreds of thousands of participants who can
be systematically screened and controlled, and where a
potential reduction in mortality of identified cases posi-
tive for oral cancer can be detected. Consequently, it
is necessary to assess whether screening actions have
demonstrated the ability to produce a positive effect
on an intermediate outcome, such as early detection
of malignant transformation processes associated with
OPMDs (6). However, it is described that opportunis-
tic screening of individuals, especially if they belong
to high-risk groups, through routine visual examination
performed by qualified healthcare professionals, may
be effective and allow for better outcomes (7,17,24). In
fact, the observation of 2674 patients led to the iden-
tification of more positive cases of oral cancer than
expected, proportionally considering the standardized
incidence rate for the Portuguese population, according
to the National Oncology Register of 2019. These data
indicate that screenings targeting high-risk populations
are effective in identifying positive cases.

Considering the methodology applied in this study, the
sample may not be representative of the general Portu-
guese population, given the circumstances in which the
data were collected, affecting the generalization of the
results. Furthermore, these early detection programs of
oral cancer developed by LPCC-NRS aim to cover the
most vulnerable population in the southern region of the
country or those without access to primary healthcare
and specialty consultations. However, this is the largest
sample recorded in similar studies conducted in Portu-
gal and one of the largest in Europe. Nevertheless, the
results of this study should be interpreted in the context
of potential methodological limitations. Regarding the
recording of lesions, there are limitations inherent to the
fact that the diagnosis is exclusively clinical, and some
bias may have been introduced regarding the diagnosed
lesions, although all participants were observed by two
clinicians simultaneously. It is essential that all partici-
pants identified with OPMDs and suspected lesions of
oral neoplasia are seen by a specialist and undergo bi-
opsy to confirm the clinical diagnosis and thus receive
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appropriate treatment.

Additionally, further studies are needed to assess the
inclusion of oral cancer more rigorously as a screenable
disease in Portugal. Considering the Portuguese real-
ity, the majority of oral cancer cases are diagnosed at
advanced stages, often with regional metastases at the
time of diagnosis, it is clear that the oral cancer screen-
ing developed by LPCC-NRS constitute important pub-
lic health measures aimed not only at early diagnosis
of oral cancer but also at increasing the survival rate
of this cancer (11,27-29). Furthermore, the methodology
adopted in this study can serve as a reference for the
development of new studies and methodologies aimed
at establishing campaigns and oral cancer screening
programs for the Portuguese population.

Conclusions

To the best of our knowledge, this represents the first
study conducted in Portugal that combines the results of
oral cancer screenings on such a large geographic scale,
constituting the largest sample to date. Although benign
pathology is the most frequently found, oral potentially
malignant disorders and suspected malignant lesions
were identified in 6.3% of participants. In addition, it
was possible to histologically confirm the presence of
44 OPMDs and 4 OSCC. In this regard, we conclude
that the oral cancer screening actions developed by
LPCC-NRS were effective in identifying positive cases
of premalignant lesions and oral cancer, using an intra-
oral visual examination of the oral cavity. Additionally,
these activities also allowed to increase the population's
knowledge and awareness of oral cancer, which poten-
tially minimize the mortality and morbidity by early
detection.
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