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ABSTRACT: To establish the prevalence of oral mucosal lesions and normal variations in a population of 
older adults. This observational study was conducted from 2015 to 2016 and involved 156 participants 
from Los Guido (San José, Costa Rica). The participants’ sociodemographic information, risk factors, 
comorbidity, and clinical examination were evaluated and analyzed descriptively and qualitatively. Findings 
in oral mucosa were found to preferentially affect women (n=111; 71%) and individuals between the 
ages of 60 and 69 years (n=65; 42%), having smoking as a risk factor (n=67; 43%), and suffering from 
arterial hypertension (n=101; 65%). Intraoral findings were mainly presented together with variations 
from normal and pathology (n=71; 46%), predominantly one variation from normal (n=67; 33%) and 
one pathology (n=51; 43%). The most prevalent normal variations were the saburral tongue, lingual 
varicose veins, and cryptic tonsils. Infectious diseases (n=33; 21%), potentially malignant disorders 
(n=30; 19%), and physical and chemical injuries (n=18; 12%) were the most prevalent groups. The 
four most predominant lesions were prosthetic stomatitis, actinic cheilitis, frictional keratosis, and 
atrophic glossitis. The differences in pathological groups were not statistically significant (p=0.392) 
when comparing the frequency ratio by sex. Variations of the normal anatomy are the predominant ones, 
the saburral tongue being the most prevalent individually; among the pathologies, the most remarkable 
group was the infectious diseases, and prosthetic stomatitis was the most frequent. The information 
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INTRODUCTION

Human aging is a complex multifacto-
rial process that leads to gradually deteriorating 
bodily functions, productivity, and psychological 
changes, as well as multiple diseases that inevi-
tably end in death. However, certain lifestyle and 
behavioral modifications can help slow this decline 
and keep the body in the best possible state for 
its chronological age, commonly referred to as 
“healthy aging” (1).

By 2050, one in six people in the world 
(16% of the population) will be over 65 years old, 
compared with one in 11 people in 2019 (9%). The 
proportion of the population aged 65 and over is 
projected to double between 2019 and 2050; in 
2018, for the first time in history, people aged 65 
and over outnumbered children under five years 
old globally (2).

In Costa Rica, the population over 65 years 
of age constituted 6% of the total population in 

about this subject in Costa Rica is limited. So it is important to conduct more studies that contribute to 
the oral health of the elderly population in this area. 

KEYWORDS: Oral cancer screening; Oral mucosa; Aging; Elderly; Oral lesions; Normal variations.

RESUMEN: Establecer la prevalencia de lesiones de la mucosa oral y variaciones de lo normal en una 
población de adultos mayores. Estudio observacional en 156 participantes de Los Guido (San José, 
Costa Rica) del 2015 a 2016. Se evaluaron y analizaron de forma descriptiva y cualitativa información 
sociodemográfica, factores de riesgo, comorbilidad y exploración clínica. Los hallazgos en mucosa oral 
afectaron preferentemente a las mujeres (n=111; 71%), el rango de edad entre 60 y 69 años (n=65; 
42%) y con el tabaco como factor de riesgo (n=67; 43%) e hipertensión arterial (n=101; 65%). Los 
hallazgos intraorales se presentaron preferentemente de forma conjunta variaciones de lo normal y 
patologías (n=71; 46%), predominantemente una variación de lo normal (n=67; 33%) y una patología 
(n=51; 43%). Las variaciones de lo normal más prevalentes fueron lengua saburral, várices linguales y 
amígdalas criptodónticas. Las enfermedades infecciosas (n=33; 21%), los desórdenes potencialmente 
malignos (n=30; 19 %) e injurias físicas y químicas (n=18; 12%) fueron los grupos más prevalentes. 
Las cuatro lesiones más predominantes fueron estomatitis protésica, queilitis actínica, queratosis 
friccional y glositis atrófica. No hubo diferencia estadísticamente significativa (p=0.392) al comparar 
la proporción de frecuencia por sexo. Las variaciones de la anatomía normal predominaron; siendo en 
forma individual la lengua saburral la más frecuente; de las patologías destacaron las enfermedades 
infecciosas principalmente la estomatitis protésica. Existe poca información en esta área en Costa Rica, es 
importante generar más estudios que permitan contribuir con la salud oral de la población adulta mayor.

PALABRAS CLAVE: Tamizaje de cáncer bucal; Mucosa oral; Envejecimiento; Lesiones orales; Variaciones 
de lo normal.
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2008 and 8.9% in 2020, and according to the 
population projections of the National Institute of 
Statistics and Censuses (INEC), it is estimated to 
reach 13% by 2030 and more than 20% in 2050 (3).

The oral cavity does not escape changes 
brought on by aging. Many of these changes are 
manifestations of pathologies such as immunolo-
gical diseases, hematological disorders, or other 
diseases such as diabetes mellitus or nutritional 
deficiencies (4). Other changes may be associated 
with local factors such as the use of dentures, as 
frequently found in other studies (4,5). Most oral 
mucosal lesions are benign, the most common 
being fibrous hyperplasia (6,7); among malignant 
tumors, squamous cell carcinoma (SCC) is the 
most common pathology (8).

In recent years, research has been conduc-
ted worldwide on the epidemiological aspects of 
oral mucosal lesions (9,10); however, few studies 
have been carried out in Costa Rica (7,11-14). 

A complete and systematic clinical oral 
assessment is essential for detecting any lesion or 
variation. This assessment must be performed in 
the same order in each of the evaluated patients 
to ensure that no findings are omitted, including 
palpation of nodes and review of each of the struc-
tures of the oral cavity, starting with the lips (15). 
All observations must be properly documented in 
the dental record per the legal requirements of 
each country (16,17).

In this context, the objective of the current 
study was to determine the prevalence of mucosal 
normal variations and lesions in a population of 
older adults from Los Guido de Desamparados 
(San José, Costa Rica), using the socio-demogra-
phic data in the period from 2015 to 2016.

MATERIALS AND METHODS

PARTICIPANTS

The research was conducted for the period 
from 2015 to 2016. Elderly people were selected 
by systematic random sampling with the partici-
pants’ consent. A sample size was selected accor-
ding to the convenience of the researchers. The 
inclusion criteria were patients aged 60 years or 
older from the Los Guido de Desamparados area 
of Costa Rica who had agreed to participate in the 
research. The exclusion criteria were patients who 
did not belong to the indicated area, refused to 
be examined, had a situation that prevented them 
from revealing their clinical history, or could not 
be examined.

ETHICAL CONSIDERATIONS

The Scientific Ethics Committee of the Univer-
sity of Costa Rica (UCR) approved this descriptive 
observational study under project code B2335. 
The patients gave their free and informed consent 
in writing to participate in the study. The confi-
dentiality and anonymization of the collected data 
were ensured.

DATA COLLECTION

According to the INEC-prepared census 
maps, a random area was selected within the Los 
Guido district to ensure that all communities had an 
equal chance of inclusion in the study. The study 
team registered and selected households in each 
community that met the inclusion criteria until the 
sample was complete. Those who agreed to parti-
cipate were invited to the same location for an oral 
cancer screening, educational talk, and intrao-
ral examination. The team also set up a mobile 
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clinic for history-taking, intraoral examination, and 
ganglion palpation (See Figure 1 for details).

The variables studied were age (completed 
years); sex of the patient (male, female); history of 

cancer (personal and family); risk factors (tobacco, 
alcohol, and sexual practices); comorbidity (systemic 
diseases); and edentulism. For oral mucosal findings, 
variations from normal and pathologies according to 
Neville’s classification were considered (18).

Figure 1. Diagram to carry out oral cancer screening. Source: self-made.
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STATISTICAL ANALYSIS

The data were entered in an Excel spreads-
heet (Microsoft, Inc., Redmond, WA, USA). Incon-
sistencies were entered, corrected, and subse-
quently analyzed using descriptive statistics and 
the Chi-square test with the Stata 14 program 
(Statistical software package, Stata Corp). The 
significance level of the statistical difference was 
p-value < 0.05, with a confidence interval of 95%.

RESULTS

A total of 156 patients were examined. Most 
of the participants were female (71%), 42% of 
them were between 60 and 69 years of age, 43% 
had smoking as a risk factor, 65% had reported 
a history of arterial hypertension, and 44% had 
diabetes mellitus as comorbidities. Additionally, 
15% of the participants had palpable lymph nodes 
(Table 1).

Variable N %

Sex

Male 45 29%

Female 111 71%

Age

60–69 years 65 42%

70–79 years 59 38%

80 years and over 32 21%

History of cancer

Personal history of cancer 5 3%

Family history of cancer 12 8%

Risk factors

Alcohol 7 4%

Tobacco 67 43%

Risky sexual practices 23 15%

Comorbidity

Arterial hypertension 101 65%

Diabetes mellitus 69 44%

Asthma 26 17%

Hypothyroidism 24 15%

Arthritis 3 2%

Gastritis 15 10%

Anemia 21 13%

Other 49 31%

Palpation of nodes

Yes 24 15%

No 129 83%

Not reported 3 2%

Table 1. Distribution of sociodemographic variables (N = 156).

Source: self-made.
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The intraoral examination findings most 
frequently found were both normal variations and 
pathology (46%): about 43% of the participants 
had only one variation from normal, while 33% 
exhibited one pathology (Table 2).

The most prevalent normal variations were 
saburral tongue (54%), lingual varicose veins 
(26%), and cryptic tonsils (15%). Pathologies 
were classified into 10 groups, of which infectious 
diseases (21%), potentially malignant disorders 
(PMD) (19%), and physical and chemical injuries 

(12%) were the most prevalent. Individually, most 
findings comprised the diagnosis of prosthetic 
stomatitis (24 cases) comprised. The second- and 
third-most prevalent diagnoses in this study were 
actinic cheilitis (23 cases) and frictional kerato-
sis (10 cases) and atrophic glossitis (10 cases), 
respectively (Table 3).

When comparing the frequency ratio by sex 
in these groups of lesions, the difference in the 
distribution for either group was not statistically 
significant (p=0.392; Table 4).

N %

Type of finding

None 12 8%

Normal variations 55 35%

Pathological 18 12%

Normal variations and pathological 71 46%

Number of variations

1 67 43%

2 48 31%

3 11 7%

Number of pathologies

1 51 33%

2 31 20%

3 7 4%

Total 156

Table 2. Frequency of findings in the intraoral clinical examination.

Source: self-made.
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Variable N %

Normal variations

Torus 3 2%

Fibroepithelial polyp 0 0%

Lingual varicosities 40 26%

Hypertrophic lymphoid tissue 0 0%

Cryptic (hypertrophic) tonsils 23 15%

Fordyce granules 14 9%

Leukoedema 4 3%

Macroglossia 0 0%

Linea alba 0 0%

Physiological pigmentation 13 8%

Fissured tongue 13 8%

Saburral (coated) tongue 84 54%

Ankyloglossia 2 1%

Total 196 100%

Group of pathologies

Non-neoplastic proliferative lesions 11 7%

Fibrous hyperplasia (traumatic fibroma) 5 3%

Inflammatory fibrous hyperplasia (epulis) 6 4%

Potentially malignant disorders 30 19%

Actinic cheilitis 23 15%

Leukoplakia 6 4%

Erythroplakia 3 2%

Salivary gland lesions 1 1%

Mucocele 1 1%

Physical and chemical injuries 18 12%

Traumatic ulcer 5 3%

Frictional keratosis 10 6%

Petechiae and ecchymosis 3 2%

Pigmented lesions 10 6%

Melanotic macule 7 4%

Nevus 1 1%

Smoker melanosis 1 1%

Amalgam tattoo 1 1%

Infectious diseases 33 21%

Erythematous candidiasis 1 1%

Denture stomatitis 24 15%

Median rhomboid glossitis 5 3%

Angular cheilitis 4 3%

Pseudomembranous candidiasis 2 1%

Table 3. Frequency of variations from normal and oral lesions.
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Table 4. Frequency by sex in the groups according to clinical diagnosis of oral pathologies.

Variable N %

Vascular lesions 1 1%

Hemangioma 1 1%

Benign mesenchymal lesions 1 1%

Lipoma 1 1%

Periodontal disease 5 3%

Periodontal disease 5 3%

Unrated 19 12%

Tonsillolith 1 1%

Nicotinic stomatitis 0 0%

Atrophic glossitis 10 6%

Aphthae 4 3%

Xerostomia (dry mouth) 2 1%

Total 134 100%

Source: self-made.

Sex

Group N % total Male (%) Female (%) Half of age
(standard 

derivation)

Non-neoplastic proliferative lesions 11 7% 2% 9% 71

Potentially malignant disorders 30 19% 11% 23% 73

Salivary gland lesions 1 1% 0% 1% -

Physical and chemical injuries 18 12% 7% 14% 77

Pigmented lesions 10 6% 9% 5% 73

Infectious diseases 33 21% 13% 24% 72

Vascular lesions 1 1% 2% 0% -

Benign mesenchymal lesions 1 1% 2% 0% -

Periodontal disease 5 3% 7% 2% 73

Unrated 19 12% 11% 13% 73

**Chi-square test p = 0.392.
Source: self-made.
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DISCUSSION

The aging of the population is considered 
one of the greatest challenges in the world; by 
2030, it is estimated that all baby boomers will be 
over 65 years of age. Hence, knowing the etiolo-
gical factors, pathogenesis, and coadjutant factors 
that determine the specificity of oral conditions in 
this age group is important (19).

The present study found that females exhibi-
ted oral mucosal findings more frequently than 
males did. Other studies in the literature have also 
reported this trend (20-23). This may be explai-
ned by the fact that multiple studies have found 
that women use health services more frequently 
than men do, which increases the possibility of 
detection, as observed in countries such as Brazil 
(24-26), Chile (27), Mexico (28), Italy (29), Poland 
(4), and Spain (30).

The most prevalent normal variations 
were saburral tongue and lingual varicose veins. 
Additionally, our study population had several 
causal factors reported in the literature. Saburral 
tongue has been associated with poor oral hygiene, 
dehydration, tobacco use, and alcohol consump-
tion (31); the main systemic disease linked to 
Saburral tongue is arterial hypertension followed 
by diabetes mellitus, gastrointestinal disorders, 
and arthritis (32). Aging, smoking, and systemic 
diseases such as arterial hypertension, cardiovas-
cular or cardiopulmonary diseases, and diabetes 
mellitus, have been associated with sublingual 
varicose veins (4).

Lesions associated with infectious diseases 
were the most prevalent group, affecting women 
more frequently; prosthetic stomatitis was the most 
common diagnosis in the entire sample, followed 
by different presentations of oral candidiasis (34) 
in several other countries according to a systema-

tic review (34). Notably, the aging process produ-
ces gradual, irreversible, and cumulative changes 
in the oral cavity, increasing its vulnerability to 
traumatic and infectious agents (35).

These lesions are influenced by changes in 
salivary function and oral microbiota, the quantity 
and composition of saliva change due to aging, 
systemic diseases, and medications used. Bacte-
ria in older adults have been proven to change 
from being predominantly aerobic gram-positive 
to gram-negative over time. This transformation, 
along with changes in the mucosa, affects the 
immunological activity in the oral cavity, making it 
susceptible to infections by opportunistic microor-
ganisms (19). 

The second-most prevalent group in the 
lesions was PMD, clinically represented mostly by 
actinic cheilitis. Other studies have also reported 
these findings (21, 36), but this result is highly 
relevant as it has been concluded that the possibi-
lity of presenting with PMD and malignant lesions 
increases with age (33) and that retrospective 
studies have found SCC to be the most common 
lesion along with a high frequency of potentially 
malignant oral disorders (21, 37, 38).

Actinic cheilitis occurs between 4.6 to 
43.2% of the worldwide population. Populations in 
tropical regions with excessive exposure to ultra-
violet rays are at higher risk (39). A multicenter 
Spanish study showed that among the risk factors 
in the multivariate analysis were individuals being 
older than 60 years, having worked under sun 
exposure for more than 25 years, and having a 
history of skin cancer (non-melanoma) (40). The 
population studied in Los Guido exhibited these 
factors in the majority of cases.

The third-most prevalent diagnosis was 
frictional keratosis and atrophic glossitis, both of 
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which are reported as frequent findings in adult 
denture wearers in studies conducted in Poland 
(4), Chile (41), and Brazil (42). Atrophic glossitis is 
most likely a pernicious anemia manifestation (43), 
However, no hematological evidence supports this.

These findings are related to normal physio-
logical processes during aging, in which the oral 
mucosa presents decreased elastic fibers and 
thinned and disorganized collagen fibers in the 
connective tissue, as well as decreased micro-
vasculature. Due to these processes, the mucosa 
is less resilient and has reduced healing capacity 
and, with the previously mentioned microbiota 
changes, reduced immune response (19).

In this project, an educational talk was 
delivered to all participants in a community hall, 
and during the screening and assessment, the 
concepts of prevention and detection of oral cancer 
were explained to them individually. Previous studies 
have shown that patients receive more informa-
tion from the media than from dental and medical 
professionals (44). Educational campaigns generate 
an increase in not only knowledge but also public 
awareness and thus early diagnosis (45). 

In Costa Rica, a study conducted in 2004 
showed that only 10% of the patients interviewed 
reported having undergone a head and neck 
examination by dental professionals, and an even 
lower percentage (9.7%) mentioned other oral 
tissues in the mouth being examined besides teeth 
and gums (46). 

The presence of oral lesions is not always 
obvious and is not necessarily accompanied 
by symptoms, but many can be detected early 
through routine screening (47), including inspec-
tion and palpation of the neck and oral cavity 

using a bimanual technique (48). This technique, 
in addition to being economical and simple, does 
not cause discomfort to patients (49). The World 
Health Organization recommends screening as it 
can reduce mortality in oral cancer patients (50).

Oral cavity examination should be routinely 
performed in older adults every year as a preventive 
measure that can reduce morbidity and mortality in 
this population (35). Screening also detects condi-
tions that, although not malignant, can damage a 
patient’s oral health, as in our case with prosthetic 
stomatitis, atrophic glossitis, and frictional kerato-
sis. In short, knowing the normal variations of the 
oral mucosa avoids unnecessary procedures.

Developing specific oral health policies is 
necessary to address the needs of older adults 
with programs sustainable over time to allow this 
population to maintain adequate nutrition and 
detect lesions early (51). 

The main limitation in this project was 
scheduling the visits as the hours of service had to 
be before noon because the community is at social 
risk and its location endangers the staff. Second, 
the lack of infrastructure at the site demanded 
the use of portable equipment in less-than-ideal 
conditions for data collection. Moreover, the health 
condition of many elderly people prevented them 
from moving, so the professional team had to visit 
their homes, which generated greater insecurity. 
Finally, the health condition of the participating 
population caused absenteeism at evaluation 
appointments, added to the multiple activities and 
functions of each researcher, and made it difficult 
to coordinate the dates together with the security 
conditions, which on some occasions forced the 
cancellation of the tours due to criminal acts or 
conflicts the day before.



Fernández-Chaves et al: Prevalence of Lesions and Oral Mucosal Normal Variations in an Elderly Population in Costa Rica

ODOVTOS-Int. J. Dent. Sc. | No. 26-2: 113-127, 2024 | ISSN: 2215-3411. 123

The results of this study allow not only the 
Faculty of Dentistry of the UCR but also other public 
and private entities to design and program oral 
health activities aimed at the elderly population to 
reduce the risk factor for oral lesions, as well as 
to investigate, design, and evaluate the quality of 
life related to oral health for this population group 
that will inevitably increase in Costa Rica in the 
coming years.

CONCLUSIONS

According to oral screenings performed on a 
population of older adults in Los Guido de Desam-
parados in Costa Rica from 2015 to 2016, this 
study found that the variations of normal anatomy 
were predominant, the saburral tongue being the 
most prevalent individually; among the patholo-
gies, the most prevalent groups were the infec-
tious diseases, while prosthetic stomatitis was the 
most frequent.

There is little information about this subject 
in Costa Rica; therefore, it is important to conduct 
more studies to contribute to the oral health of the 
elderly population.

CONFLICTS OF INTEREST

The authors declare no conflict of interest.

FUNDING

University of Costa Rica Vice Rector’s Office 
for Research ordinary funds Project B2335 given 
to MSc. Norma Lau Sánchez.

AUTHOR CONTRIBUTION STATEMENT 

Conceptualization: Y.V.B.O. and J.M.F.CH.
Methodology: Y.V.B.O. and J.M.F.CH.
Validation: Y.V.B.O. and J.M.F.CH.
Formal analysis: Y.V.B.O. and J.M.F.CH.
Investigation: Y.V.B.O. and J.M.F.CH.
Resources: Y.V.B.O., J.M.F.CH., N.L.S. and C.M.M.
Data curation: Y.V.B.O. and J.M.F.CH.
Writing-original draft preparation: Y.V.B.O. and J.M.F.CH.
Writing-review and editing: Y.V.B.O. and J.M.F.CH.
Visualization: Y.V.B.O. and J.M.F.CH.
Project administration: N.L.S.
Funding acquisition: N.L.S.

All authors have read and agreed with the publis-
hed version of the manuscript. 

ACKNOWLEDGMENTS

The authors acknowledge M.Sc. Romain 
Fantin for collaborating in the statistical analysis 
of the data and Kattia Campos Chaves from the 
Graphic Design Area of the Multimedia Unit of the 
Faculty of Dentistry of the University of Costa Rica 
for editing Figure 1.

Special thanks to Dr. Madeline Howard Mora 
for her invaluable collaboration with this project.

REFERENCES

1.	 Zhavoronkov A., Li R., Ma C., Mamoshina 
P. Deep biomarkers of aging and longevity: 
from research to applications. Aging (Albany 
NY). 2019 Nov 11; 11 (22): 10771. 



ODOVTOS-International Journal of Dental Sciences

ODOVTOS-Int. J. Dent. Sc. | No. 26-2: 113-127, 2024 | ISSN: 2215-3411. 124

2.	 United Nations. World Population Prospects: 
The 2022 Revision. Methodology of the 
United Nations Population Estimates and 
Projections. Econ Soc Aff. 2022; 6 (July 
2022): 54. 

3.	 Demográficamente, población costarricense 
se encuentra en proceso de envejecimiento | 
Ministerio de Planificación Nacional y Política 
Económica [Internet]. [cited 2022 Oct 16]. 
Available from: https://www.mideplan.go.cr/
demograficamente-poblacion-costarricense-
se-encuentra-en-proceso-de-envejecimiento

4.	 Radwan-Oczko M., Bandosz K., Rojek Z., 
Owczarek-Drabińska J.E. Clinical Study of 
Oral Mucosal Lesions in the Elderly-Preva-
lence and Distribution. Int J Environ Res 
Public Health. 2022 Mar 1; 19 (5):  1-10.

5.	 Marcia Hortensia Corona Carpio D., Dra 
Ruth Ramón Jimenez I., Wiljer Urgellés 
Matos I. Lesiones de la mucosa bucal en 
adultos mayores con prótesis dentales totales. 
Medisan. 2017; 21 (7): 813-8. 

6.	 Maturana-Ramírez A., Adorno-Farías D., 
Reyes-Rojas M., Farías-Vergara M., Aitken-
Saavedra J. A retrospective analysis of reactive 
hyperplastic lesions of the oral cavity: study 
of 1149 cases diagnosed between 2000 and 
2011, Chile. Acta Odontol Latinoam. 2015; 
28 (2): 103-7. 

7.	 Boza Oreamuno Y., López Soto A. Análisis 
retrospectivo de las lesiones de la mucosa oral 
entre 2008-2015 en el internado clínico de 
odontología de la Universidad de Costa Rica. 
Poblac Salud Mesoam. 2019;  16 (2): 1-18. 

8.	 Bagan J., Sarrion G., Jimenez Y. Oral cancer: 
clinical features. Oral Oncol. 2010 Jun; 46 
(6): 414-7. 

9.	 Shulman J.D., Beach M.M., Rivera-Hidalgo 
F. The prevalence of oral mucosal lesions 
in U.S. adults: data from the Third National 
Health and Nutrition Examination Survey, 
1988-1994. J Am Dent Assoc. 2004 Sep; 135 
(9): 1279-86. 

10.	Castellanos J.L., Diaz-Guzman L. Lesions of 
the oral mucosa: an epidemiological study of 
23785 Mexican patients. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2008 Jan; 
105 (1): 79-85. 

11.	Barboza I., Camacho A., Gutiérrez G., Tacsan 
L. Epidemiología del cáncer bucal en Costa 
Rica en el período de 1981-1994. Seminario de 
graduación.  Costa Rica: Facultad de Odonto-
logía, Universidad de Costa Rica; 1997. 

12.	Lao Gallardo W., Sobalvarro Mojica K. 
Egresos hospitalarios debidos a enfermeda-
des de las glándulas salivales, CCSS, Costa 
Rica, 1997 al 2015. Odontología Vital. 2018; 
28: 41-50. 

13.	Lao Gallardo W., Melendez Bolaños R., 
Herrera Jiménez A. Estudio descriptivo de 
cáncer bucal en los egresos hospitalarios de 
la Caja Costararricense de Seguro Social en 
los años 2001 a 2008. Rev Cient Odontol. 
2010; 6 (2): 52-8. 

14.	Boza Oreamuno Y.V., López Soto A. Corre-
lation of Clinical and Histopathological 
Diagnosis of Oral Mucosa Lesions at the 
University of Costa Rica Between 2008 and 
2015. Odovtos - International Journal of 
Dental Sciences. 2020;  23 (3): 407-415. 

15.	Allen C.M. Examination of the oral cavity 
and identification of normal variants. Derma-
tol Ther. 2002; 15 (3): 174-8. 

16.	Hernández Carazo D., Solano Romero K., 
Torres Guevara E., Trejos Cisneros J.J., 
Fernández Chaves J.M. Determinación de 
la simbología más utilizada en expedientes 
odontológicos en Costa Rica en el año 2019 
con fines de identificación de seres humanos. 
Med leg Costa Rica. 2020; 37 (1): 179-91. 

17.	Fernández Chaves J.M. Utilidad de expedien-
tes odontológicos disponibles en Costa Rica 
en el año 2018 para la identificación de 
víctimas de desastres según el protocolo de 
INTERPOL. Medicina Legal de Costa Rica. 
2019; 36 (1): 32-42. 



Fernández-Chaves et al: Prevalence of Lesions and Oral Mucosal Normal Variations in an Elderly Population in Costa Rica

ODOVTOS-Int. J. Dent. Sc. | No. 26-2: 113-127, 2024 | ISSN: 2215-3411. 125

18.	Neville B.W., Damm D.D., Allen C.M., Chi 
A.C. Oral and Maxillofacial Pathology. 4th 
ed. Saunders; 2015. 928 p. 

19.	Thompson L.A., Chen H. Physiology 
of Aging of Older Adults Systemic and 
Oral Health Considerations. Clin Geriatr 
Med [Internet]. 2023 [cited 2023 Jul 23]; 
39: 225-34. Available from: https://doi.
org/10.1016/j.cger.2023.01.009

20.	Carvalho M. de V., Iglesias D.P.P., do Nasci-
mento G.J.F., Sobral A.P.V. Epidemiological 
study of 534 biopsies of oral mucosal lesions 
in elderly Brazilian patients. Gerodontology. 
2011 Jun; 28 (2): 111-5. 

21.	Corrêa L., Frigerio M.L.M.A., Sousa 
S.C.O.M., Novelli M.D. Oral lesions in 
elderly population: a biopsy survey using 2250 
histopathological records. Gerodontology 
[Internet]. 2006 Mar 1 [cited 2022 Nov 2]; 23 
(1): 48-54. Available from: https://onlineli-
brary-wiley-com.ezproxy.sibdi.ucr.ac.cr/doi/
full/10.1111/j.1741-2358.2006.00090.x

22.	Guedes M.M., Albuquerque R., Monteiro M., 
Lopes C.A., do Amaral J.B., Pacheco J.J., et 
al. Oral soft tissue biopsies in Oporto, Portu-
gal: An eight year retrospective analysis. J 
Clin Exp Dent. 2015 Dec; 7 (5): e640-8. 

23.	Sixto-Requeijo R., Diniz-Freitas M., Torreira-
Lorenzo J.C., García-García A., Gándara-
Rey J.M. An analysis of oral biopsies extrac-
ted from 1995 to 2009, in an oral medicine 
and surgery unit in Galicia (Spain). Med 
Oral Patol Oral Cir Bucal. 2012 Jan; 17 (1): 
e16-22. 

24.	Zanin A.A., Herrera L.M., Melani R.F.H. 
Civil liability: characterization of the demand 
for lawsuits against dentists. Braz Oral Res 
[Internet]. 2016 Aug 18 [cited 2021 Sep 1]; 
30 (1). Available from: http://www.scielo.
br/j/bor/a/8njjNnScdJP6hmQmyZ8Qq5g/?la
ng=en

25.	De Lima Saintrain M.V., Holanda T.G., 
Bezerra T.M.M., De Almeida P.C. Preva-

lence of soft tissue oral lesion in elderly and 
its relations with deleterious habits. Gerodon-
tology. 2012; 29 (2): 130-4. 

26.	Silva L.P., Leite R.B., Sobral A.P.V., Arruda 
J.A., Oliveira L.V., Noronha M.S., et al. 
Oral and Maxillofacial Lesions Diagnosed 
in Older People of a Brazilian Population: A 
Multicentric Study. J Am Geriatr Soc [Inter-
net]. 2017 Jul 1 [cited 2022 Nov 2]; 65 (7): 
1586-90. Available from: https://onlineli-
brary-wiley-com.ezproxy.sibdi.ucr.ac.cr/doi/
full/10.1111/jgs.14815

27.	Vega M.J., Bedregal G.P., Jadue H.L., 
Delgado B.I. Equidad de género en el acceso 
a la atención de salud en Chile. Rev Med 
Chil. 2003 Jun; 131 (6): 669-78. 

28.	González Barrón S., Jiménez Corona M.E., 
Triana Estrada J., Ureña Ciret J.L., García 
Hernández J., Carrillo Rocha J. de D., et al. 
Recomendaciones para mejorar la práctica 
odontológica. Revista CONAMED, ISSN-e 
1405-6704, Vol 8, No 1 (Enero-Marzo), 
2003, págs 29-38.  

29.	Pinchi V., Varvara G., Pradella F., Focardi M., 
Donati M., Norelli G. Analysis of Professio-
nal Malpractice Claims in Implant Dentistry 
in Italy from Insurance Company Technical 
Reports, 2006 to 2010. Int J Oral Maxillofac 
Implants. 2014 Sep; 29 (5): 1177-84. 

30.	Consejo Dentistas de España. La salud 
bucodental en España. 2015. 1-97 p. 

31.	Mur G. La Lengua en el Examen Físico. La 
Homeopatia De México. 2016; 85 (704): 
35-9. 

32.	Chiliquinga Betún E.R., Naula Vicuña C.R. 
Alteraciones linguales más comunes en 
adultos mayores. Revisión de literature Most 
common lingual alterations in older adults. 
Review of literature. Research, Society and 
Development. 2023; 12 (7): 1-8. 

33.	Silva L.P., Leite R.B., Sobral A.P.V., Arruda 
J.A., Oliveira L.V., Noronha M.S., et al. 
Oral and Maxillofacial Lesions Diagnosed 



ODOVTOS-International Journal of Dental Sciences

ODOVTOS-Int. J. Dent. Sc. | No. 26-2: 113-127, 2024 | ISSN: 2215-3411. 126

in Older People of a Brazilian Population: A 
Multicentric Study. J Am Geriatr Soc. 2017 
Jul 1; 65 (7): 1586-90. 

34.	Rivera C., Droguett D., Arenas-Márquez M.J. 
Oral mucosal lesions in a Chilean elderly 
population: A retrospective study with a 
systematic review from thirteen countries. J 
Clin Exp Dent [Internet]. 2017 [cited 2022 
Oct 15]; 9 (2): e276. Available from: /pmc/
articles/PMC5303331/

35.	Ribeiro De Castro M.C., Ramos-E-Silva M. 
Physiologic alterations of oral mucosa due to 
aging: A review. Acta Dermatovenerologica 
Croatica. 2005; 13 (3): 184-8. 

36.	De Lima Saintrain M.V., Holanda T.G., 
Bezerra T.M.M., De Almeida P.C. Prevalence 
of soft tissue oral lesion in elderly and its 
relations with deleterious habits. Gerodonto-
logy [Internet]. 2012 Jun 1 [cited 2022 Nov 2]; 
29 (2): 130-4. Available from: https://online-
library-wiley-com.ezproxy.sibdi.ucr.ac.cr/
doi/full/10.1111/j.1741-2358.2011.00618.x

37.	Carvalho M. de V., Iglesias D.P.P., do Nasci-
mento G.J.F., Sobral A.P.V. Epidemiological 
study of 534 biopsies of oral mucosal lesions 
in elderly Brazilian patients. Gerodontology. 
2011 Jun; 28 (2): 111-5. 

38.	Lei F., Chen J.Y., Wang W.C., Lin L.M., 
Huang H.C., Ho K.Y., et al. Retrospective 
study of oral and maxillofacial lesions in 
older Taiwanese patients. Gerodontology. 
[Internet]. 2015  [cited 2022 Nov 2]; 32 (4): 
281-7. Available from: https://onlinelibrary.
wiley.com/doi/10.1111/ger.12118

39.	Silva L.V. de O., de Arruda J.A.A., Abreu 
L.G., Ferreira R.C., da Silva L.P., Pelissari 
C., et al. Demographic and Clinicopatho-
logic Features of Actinic Cheilitis and Lip 
Squamous Cell Carcinoma: a Brazilian Multi-

centre Study. Head Neck Pathol. 2020;14 (4): 
899-908. 

40.	Rodríguez-Blanco I., Flórez Á., Paredes-
Suárez C., Rodríguez-Lojo R., González-
Vilas D., Ramírez-Santos A., et al. Actinic 
cheilitis prevalence and risk factors: A cross-
sectional, multicentre study in a population 
aged 45 years and over in north-west Spain. 
Acta Derm Venereol. 2018; 98 (10): 970-4. 

41.	Cueto A., Martínez R., Niklander S., Deichler 
J., Barra.za A., Esguep A. Prevalence of oral 
mucosal lesions in an elderly population in 
the city of Valparaiso, Chile. Gerodontology. 
2013; 30 (3): 201-6. 

42.	De Lima Saintrain M.V., Holanda T.G., 
Bezerra T.M.M., De Almeida P.C. Preva-
lence of soft tissue oral lesion in elderly and 
its relations with deleterious habits. Gerodon-
tology. 2012; 29 (2): 130-4. 

43.	Chi A.C., Neville B.W., Krayer J.W., Gonsal-
ves W.C. Oral Manifestations of Systemic 
Disease. American Family Physician. 2010; 
82 (11):1381-1388 

44.	Hassona Y., Scully C., Abu Ghosh M., 
Khoury Z., Jarrar S., Sawair F. Mouth cancer 
awareness and beliefs among dental patients. 
Int Dent J. 2015; 65 (1): 15-21. 

45.	Nagao T., Warnakulasuriya S. Screening for 
oral cancer: Future prospects, research and 
policy development for Asia. Oral Oncol. 
2020; 105 (March): 104632. 

46.	Howard Mora M., Castillo Rivas J. Cáncer 
bucal : conocimiento básico de la población en. 
ODOVTOS-Int J Dent Sc. 2004; (6): 94-102. 

47.	Kademani D. Oral cancer. Mayo Clin Proc. 
2007; 82 (7): 878-87. 

48.	British Columbia Oral Cancer Prevention 
Program BCAC of DS of BColumbia. Guide-
line for the early detection of oral cancer in 



Fernández-Chaves et al: Prevalence of Lesions and Oral Mucosal Normal Variations in an Elderly Population in Costa Rica

ODOVTOS-Int. J. Dent. Sc. | No. 26-2: 113-127, 2024 | ISSN: 2215-3411. 127

British Columbia 2008. J Can Dent Assoc. 
2008; 74 (3): 245. 

49.	Epstein J.B., Scully C. Assessing the patient 
at risk for oral squamous cell carcinoma. 
Spec Care Dentist. 1997; 17 (4): 120-8. 

50.	World Health Organization. IARC Handbooks 
of Cancer Prevention Volume 19: Oral Cancer. 
2020 [cited 2022 Dec 4]. IARC_Handbooks_

vol_19_zoom.jpg (1500×2131). Available 
from: https://www.iarc.who.int/wp-content/
uploads/2022/10/IARC_Handbooks_
vol_19_zoom.jpg

51.	Chávez E.M., Kossioni A., Fukai K. Policies 
Supporting Oral Health in Ageing Popula-
tions Are Needed Worldwide. Int Dent J. 
2022; 72 (4): S27-38. 


