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Inflammatory disease and oral trauma are relevant factors 
for patients with oral cancer. Aim: This paper aims to assess 
the association between oral hygiene, periodontal disease, 
oropharyngeal and oral cancer. Materials And Method: 
In this cross-sectional prospective study, fifty subjects with 
untreated oral and oropharyngeal squamous cell carcinoma 
were compared to fifty cancer-free subjects, paired by age 
and gender. They answered an oral health questionnaire and 
underwent oral examination to assess periodontal disease 
and dental health, as per the CPITN. Periodontal disease 
classification and CPITN assignment were done according 
to WHO guidelines. Results: Periodontal examination and 
the CPITN elicited the differences between the two groups, 
with evidences of advanced disease among the subjects with 
oral or oropharyngeal cancer, confirmed by the presence of 
periodontal pockets with depths of 6mm or greater in 76% 
of the subjects evaluated, while only 10% of the subjects 
in the control group showed the same level of disease. No 
relevant differences were observed in the DMF index and 
oral hygiene between both groups. Conclusion: The findings 
indicate that there is an association between cancer and more 
severe periodontal disease regardless of oral hygiene and 
dental health status.

Keywords: oral hygiene, oral neoplasms, dmf index, 
periodontal index.
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INTRODUCTION

The two main risk factors for oral cancer are 
smoking and alcohol abuse. There is a synergistic effect 
among these factors and a direct relationship between the 
level of abuse and exposure to these substances. Howe-
ver, other factors have also been associated with oral and 
oropharyngeal cancer, among which are biologic agents 
such as the human papillomavirus (HPV), precarious oral 
hygiene, previous history of respiratory or digestive tract 
tumor and excessive exposure to ultraviolet light (lip 
cancer). Most oral cancer cases are diagnosed at later 
stages of the disease. Self-examination and periodic visits 
to a trained professional are recommended for earlier 
diagnosis1-3.

Brazilian guidelines recommend the promotion of 
oral hygiene and regular visits to dental care professionals 
as preventive measures. Careful clinical examination of 
the mouth must be performed in all visits to the medical 
doctor, even if the complaints are not located there. High 
risk individuals (smokers and drinkers) should have their 
mouths systematically examined, and those with suspicious 
lesions must be immediately referred to a specialized re-
ference center so that the proper diagnostic procedures 
can be performed4.

As very little progress has been observed in early 
diagnosis, the best approach is to reduce exposure to risk 
factors. Therefore, it is important to identify inflammatory 
disease and oral trauma in the population in general and 
in oral cancer patients5-8.

Oral health has not been consensually defined in the 
literature. One may consider that a patient presents inade-
quate oral health when inflammatory processes, infection, 
or trauma set in or poor hygiene is administered9. Trauma 
may be caused by poorly fitted prosthetics or fractured 
teeth10; lesions are predominantly found in the tongue, in 
the gingival jugal region, and on the palate11.

The lack of definitive studies describing the in-
flammatory and trauma-related aspects in the populations 
affected or not by oral cancer calls for a study whose 
purpose is to determine the possible correlations between 
oral health status and the predisposing factors for oral and 
oropharyngeal squamous cell carcinoma.

MATERIALS AND METHOD

This is a cross-sectional prospective study that inclu-
ded patients seen between February of 2003 and January of 
2004. The disease-free control group was recruited within 
the same time span, and participants were selected and 
paired by gender, age, and social-economic status. Patients 
were not paired for smoking or drinking, nutritional status, 
clinical staging, or lesion sub-sites. This research project 
was approved by the Ethics Research Committee or our 
institution under permit 253 on September 9, 2003.

All clinical information was obtained through inter-
views that looked at issues connected to past and present 
oral hygiene habits of the participants. Associated disease 
data and all relevant cancer-related clinical aspects were 
gathered from the patients’ medical records. Oral clinical 
examination was conducted to look for signs of periodontal 
disease and tooth decay.

Patients wearing dental prosthetics were asked to 
remove them before oral examination to allow for ample 
visualization of existing trauma in usually covered areas. 
Those in whom trauma was found were sent to assessment 
and treatment. Individuals in the control group presenting 
suspicious lesions were excluded from the study and sent 
to specialized evaluation.

The principles defined by the World Health Organi-
zation (WHO) in the form of the Community Periodontal 
Index of Treatment Needs (CPITN) were used to detect 
periodontal disease. This index assesses the depth of 
periodontal pockets in a scale from 1 to 4. Dental health 
status was determined by the DTMF, defined by the WHO 
to look at dental caries, lost, and capped teeth9.

At the end of the examination each participant was 
assigned a score to account for their dental health status. 
The higher the score, the worse the clinical condition in 
terms of lost and capped teeth and caries

Student’s T-test was used to statistically compare the 
age averages of both groups, while non-parametric chi-
square test was adopted to draw the differences involving 
oral health variables. For all tests a threshold of 5% was 
used to determine statistical significance.

RESULTS

Chart 1 presents the distribution of individuals with 
and without cancer in relation to gender and age. No 
statistically significant differences were found between 
the groups, as all participants were older than 40 years 
of age.

Chart 2 describes the results gathered from the 
oral examination results from both groups. Periodontal 
examination and the CPITN show a significant difference 
among cancer patients, as 76% of them had advanced 
periodontal disease and periodontal pockets deeper than 
6 millimeters. In contrast, only 10% of the control group 
members had similar degrees of disease.

No significant differences were found for the num-
ber of lost and capped teeth or teeth with caries, with simi-
lar findings in the clinical examination of dental specimens. 
Use of prosthetics was also similar for both groups.

Most individuals (100% of cancer patients and 
92% of the control group) brush their teeth up to twice 
a day, while none of them, regardless of the group they 
belonged to, used mouthwash, dental floss or other oral 
hygiene accessories.
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Chart 1. Group gender and age distributions.

Age Range (years)

With Cancer Without Cancer

Gender Gender

Male Female Male Female

Under 40 0 (0,0%) 1 (20,0%) 2 (4,7%) 0 (0,0%)

41-50 12 (26,7%) 1 (20,0%) 25 (58,1%) 2 (28,6%)

51-60 22 (48,9%) 2 (40,0) 6 (14,0%) 4 (57,1%)

61-70 9 (20,0%) 1 (20,0%) 6 (14,0%) 1 (14,3%)

Above 70 2 (4,4%) 0 (0,0%) 4 (9,3%) 0 (0,0%)

Total 45 5 43 7

* p = 0,17; ** p = 0,38

DISCUSSION

Epidemiological research has shown that smoking 
and drinking are the most important risk factors for oral 
cancer10. However, aspects such as poor oral health status, 
poorly fitted prosthetics, income level, eating habits, and 
periodontal status may also play an adjuvant role in the 
development of oral and oropharyngeal cancer12. In a study 
looking at patients with chronic kidney disease undergoing 
hemodialysis it was found that age, diabetes, smoking, 
and albumin levels were independently associated with 
the degree of periodontitis13.

The association between smoking, drinking, and 
poor oral health significantly increases the risk of cancer. 
Risk of oral cancer among males with these three factors 
is 7.7 times greater than that of individuals without any 
such risk factors14.

Various factors such as personal habits, professio-
nal activity, and place of residence when combined with 
smoking, drinking, and poor oral hygiene may lead to 
increased prevalence rates of oral cancer15.

In a case-control study on oral cancer, tooth loss 
and other aspects related to dental care were similar 
among participants, but oral health status as indicated by 
gum bleeding, dental calculi, and mucosal irritation was 
worse among cancer patients when compared to control 
group participants16.

The results presented in this study indicate similar 
levels of dental health status among the groups, as no 
significant difference was found in the DTMF. Another 
interesting finding is that both observed groups cared very 
little for their oral hygiene, as none of the participants 
regularly used dental floss, mouthwash, and brushed 
their teeth fewer than three times a day, as seen in other 
studies12.

Cell lesion caused by poor dental health, trauma 
due to partial or complete tooth malformation, chipped 
or broken teeth and lack of hygiene may be associated 
with the course of changes that lead to the onset of oral 

cancer17. However, the relationship between disease and 
dental variables still could not be clearly proven, as other 
determining factors such as drinking, smoking, eating 
habits, income level, and culture are at play18.

Some of the issues pertaining to oral health such 
as injury caused by poorly fitted prosthetics and poor 
oral hygiene may be associated with cancer in the upper 
airways17. The use of dental prosthetics is not a risk factor 
in itself19.

According to the results observed, the status of 
periodontal tissues was worse in cancer patients when 
compared to control individuals. A case-control study 
enrolling 100 patients with upper airway squamous cell 
carcinoma and 214 without evident disease showed that 
oral hygiene and oral health status were worse among 
cancer patients, who also brushed their teeth less often and 
paid fewer visits to dental care professionals than control 
individuals. Calculi and periodontal pockets of 3mm or 
more were found in 40.9% of cancer patients and in 22% 
of the control group20, as also found in our study.

The stratified squamous epithelium that covers the 
oral cavity of older participants changes and becomes 
thinner, less elastic, slowly moving into a state of atrophy. 
Local immune response changes, increasing the risk of 
trauma and infection. The oral mucosa becomes a site 
for common inflammatory ulcerative diseases, infection, 
and tumor21.

Periodontal disease is caused by chronic infec-
tion induced by inflammatory responses and leads to 
the collapse of teeth supporting tissues. Maintaining the 
equilibrium between the host’s defense system and the 
microorganisms in the gingival sulcus is key to health 
preservation. Cell death and proliferation are important 
phenomena that regulate these activities, and disturbances 
in this system are often connected to diseases as cancer, 
AIDS and rheumatoid arthritis22.

We could not establish significant causal rela-
tionship between daily use of mouthwash and oral can-
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Chart 2. Oral examination findings.

Variables

Studied Groups

TotalWith Cancer Without Cancer

n % n %

CPITN*      

0 8 16,0% 7 14,0% 15

1 0 0,0% 7 14,0% 7

2 0 0,0% 18 36,0% 18

3 4 8,0% 8 16,0% 12

4 38 76,0% 10 20,0% 48

Teeth with caries (NS)      

0-2 25 50,0% 21 42,0% 46

3-5 13 26,0% 15 30,0% 28

6-8 9 18,0% 8 16,0% 17

9-11 3 6,0% 4 8,0% 7

> 11 0 0,0% 2 4,0% 2

Missing teeth      

0-5 9 18,0% 10 20,0% 19

6-10 8 16,0% 10 20,0% 18

11-15 7 14,0% 5 10,0% 12

16-20 7 14,0% 6 12,0% 13

21-25 7 14,0% 7 14,0% 14

26-30 4 8,0% 4 8,0% 8

> 30 8 16,0% 8 16,0% 16

Capped teeth      

0-2 38 76,0% 35 70,0% 73

3-5 6 12,0% 2 4,0% 8

6-8 3 6,0% 7 14,0% 10

9-11 3 6,0% 4 8,0% 7

> 11 0 0,0% 2 4,0% 2

DTMF (NS)      

< 10 7 14,0% 4 8,0% 11

11-15 7 14,0% 8 16,0% 15

16-20 7 14,0% 8 16,0% 15

21-25 12 24,0% 9 18,0% 21

26-30 2 4,0% 7 14,0% 9

> 30 15 30,0% 14 28,0% 29

Use of prosthetics      

Yes 25 50,0% 24 48,0% 49

Not 25 50,0% 26 52,0% 51

* x2 = 42,73; p < 0,001; NS = not a statistically significant difference (p> 0,05).
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cer23. The study group was analyzed for the possibility of 
increased risk among mouthwash users, as ethanol is one 
of the ingredients found in some commercially available 
products24. No alterations were observed, as almost none 
of the participants used mouthwash.

The best way to fight oral cancer is prevention, 
through early diagnosis and elimination of risk factors. 
The failure of drinking and smoking cessation programs 
brings about the need to assess other secondary factors. 
Health education programs and initiatives that promote 
periodic oral examination are possibly the best tools to 
help reduce the high prevalence rates of oral cancer in 
our community25.

CONCLUSION

The results indicate the existence of a correlation 
between periodontal disease and oral and oropharynge-
al cancer. Cancer patients had more severe periodontal 
disease, and no correlation was established between oral 
and oropharyngeal cancer and oral hygiene and dental 
health. Longitudinal studies considering other variables 
such as staging, nutritional status, and habits should be 
conducted so as to make this association more evident, 
determining more clearly the role periodontal disease has 
as a risk factor for cancer.

REFERENCES

 1. Dib L. Câncer Bucal: mudando o foco. Rev Assoc Paul Cir Dent 
1999;53:355-7.

 2. Migliatore CA, Costa GE. Câncer bucal: Avaliação do tempo decorrente 
entre a detecção da lesão e o início do tratamento. Rev Bras Cancer 
2001;47(3):283-9.

 3. Velly AM, Franco EL, Schlecht N, Pintos J, Kowalski LP, Oliveira BV, 
Curado MP. Relationship between dental factors and risk of upper 
aerodigestive tract cancer. Oral Oncol 1998;34(4):284-91.

 4. Ministério da Saúde. INCA - Instituto Nacional do Câncer. Prevenção 
e controle do câncer: normas e recomendações do INCA, 2002. Dis-
ponível em: www.inca.gov.br

 5. Araújo Filho VJF, De Carlucci Junior D, Sasaki SU, Montag E, Azato 
FN, Cordeiro AC, Ferraz AR. Perfil de incidência do câncer oral em 
um hospital geral em São Paulo. Rev Hosp Clin Fac Med São Paulo 
1998;53(3):110-3.

 6. Silverman Jr S. Oral Cancer: complications of therapy. Oral Surg Oral 
Med Oral Pathol 1999;88:122-6.

 7. Antczak-Bouckoms A. Quality and effectiveness issues related to oral 
health. Med Care 1995;33(Suppl 11):123-42.

 8. Carvalho C. Diagnóstico tardio da doença pode acarretar tratamento 
mutilante nos pacientes. Rev Bras Odontol 2003;60(1):36-9.

 9. World Health Organization, Oral Health Surveys - Basic Methods, 
Levantamentos Básicos em saúde bucal, 4ª ed. São Paulo: Santos; 
1999.

10. Blot WJ, McLaughlin JK, Winn DM, Austin DF, Greenberg RS, Preston-
Martin S, Bernstein L, Schoenberg JB, Stemhagen A, Fraumeni JF. 
Smoking and drinking in relation to oral and pharyngeal cancer. Cancer 
Res 1988;48(11):3282-7.

11. Camargo ACK, Liquidato BM, Soler RC, Bussoloti Filho I. Lesões trau-
máticas de mucosa oral. Rev Bras Otorrinolaringol 2001;67(3):340-4.

12. Reis SRA, Lima CR, Marchionni AMT, Setúbal MG. Fatores de risco 
do câncer da cavidade oral e da orofaringe. Fumo, álcool e outros 
determinantes. RPG 1997;4:127-32.

13. Chen LP, Chiang CK, Chan CP, Hung KY, Huang CS. Does periodontitis 
reflect inflammation and malnutrition status in hemodialysis patients? 
Am J Kidney Dis 2006;47(5):815-22.

14. Graham S, Dayal H, Rohrer T, Swanson M, Sultz H, Shedd D, Fischman 
S. Dentition, diet, tobacco, and alcohol in the epidemiology of oral 
cancer. J Natl Cancer Inst 1977;59(6):1611-8.

15. Kowalski LP, Franco EL, Torloni H, Fava AS, de Andrade Sobrinho J, 
Ramos G, Oliveira BV, Curado MP. Lateness of diagnosis of oral and 
oropharyngeal carcinoma: factors related to the tumour, the patient and 
health professionals. Eur J Cancer B Oral Oncol 1994;30B(3):167-73.

16. Talamini R, Vaccarella S, Barbone F, Tavani A, La Vecchia C, Herrero 
R, Muñoz N, Franceschi S. Oral hygiene, dentition, sexual habits and 
risk of oral cancer. Br J Cancer 2000;83(9):1238-42.

17. Franco EL, Kowalski LP, Oliveira BV, Curado MP, Pereira RN, Silva ME, 
Fava AS, Torloni H. Risk factors for oral cancer in Brazil: a case-control 
study. Int J Cancer 1989;43(6):992-1000.

18. Johnson NW. Orofacial neoplasm: global epidemiology risk factors 
and recommendations for research. Int Dent J 1991:41:365-75.

19. Sundefeld ML, Saliba O, Saliba NA. Estudo descritivo da ocorrência do 
câncer da boca, na população da nona região administrativa do Estado 
de São Paulo. Rev Odontol UNESP 1993;22:135-45.

20. Maier H, Zöller J, Herrmann A, Kreiss M, Heller WD. Dental status and 
oral hygiene in patients with head and neck cancer. Otolaryngol Head 
Neck Surg 1993;108(6):655-61.

21. Brunett RF, Montenegro FLB. Odontogeriatria: prepare-se para um 
novo milênio. São Paulo: Artes Médicas; 2000.pp.470-87.

22. Jarnbring F, Somogyi E, Dalton J, Gustafsson A, Klinge B. Quantitative 
assessment of apoptotic and proliferative gingival keratinocytes in oral 
and sulcular epithelium in patients with gingivitis and periodontitis. J 
Clin Periodontol 2002;29(12):1065-71.

23. Wynder EL, Kabat G, Rosenberg S, Levenstein M. Oral cancer and 
mouthwash use. J Natl Cancer Inst 1983;70(2):255-60.

24. Winn DM, Blot WJ, McLaughlin JK, Austin DF, Greenberg RS, 
Preston-Martin S, Schoenberg JB, Fraumeni JF. Mouthwash use and 
oral conditions in the risk of oral and pharyngeal cancer. Cancer Res 
1991;51(11):3044-7.

25. Rosa MRD, Falcão AV, Sampaio GS. Epidemiologia do câncer bucal 
no Estado da Paraíba - Brasil (1978-1993). Rev Bras Ciências Saúde 
1997;1:17-22.


