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Abstract
Background: Lip, oral cavity, and oropharyngeal squamous cell carcinoma (SCC) represent a major health prob-
lem in the global scenario. In South America, the highest incidence rates are seen in Brazil. Therefore, the epide-
miological and clinical profile and survival outcomes of lip, oral cavity, and oropharyngeal SCC was studied in 
São Paulo State, Brazil.
Material and Methods: The clinicopathological data of 12,099 patients with lip, oral cavity, and oropharyngeal 
SCC were obtained from hospital cancer registries of the Fundação Oncocentro de São Paulo, Brazil (2010–2015). 
Survival rates and other analyses were performed using SPSS software.
Results: A clear male predominance was observed, particularly for patients with oropharyngeal SCC (88.3%). 
The average age of patients was higher for lip cases (65 ± 13.5 years) compared to other sites. The schooling level 
was low for most patients, especially in lip cases (87.9%). Most of the patients with oral cavity (71.8%) and oro-
pharyngeal (86.3%) SCC had advanced-stage (III–IV) disease. However, the majority of lip cases (83.3%) were 
at an early stage (I–II). Surgical excision was the main treatment for lip (72%) and oral cavity SCC (23.5%), and 
chemoradiotherapy was the main treatment for oropharyngeal SCC (40.2%). The 5-year overall survival (OS) for 
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Introduction
Oral cancer, including lip cancer, is one of the most 
common cancers around the world, falling within the 
top ten cancers in several countries, with an estimated 
377,713 new cases in 2020. When analysed together 
with the oropharynx, these two locations comprise ap-
proximately 476,125 new cases, accounting for 2.5% of 
all cancer cases and 225,900 deaths (177,757 deaths for 
oral cancer and 48,143 deaths for oropharyngeal cancer) 
(1,2).
In 2020, the estimated age-standardised rates of oral 
cancer were 6.0 and 2.3 per 100,000 in men and wom-
en, respectively, whereas for oropharyngeal cancer, 
they were 1.8 and 0.4 per 100,000 in men and women, 
respectively (2). Most patients diagnosed with oral cav-
ity and oropharyngeal cancers report a previous history 
of smoking and alcohol consumption, which are well 
recognised risk factors (3). Additionally, human pap-
illomavirus (HPV) infection has been associated with 
the development of a distinct subset of head and neck 
squamous cell carcinomas (SCC), particularly in the 
oropharynx (4), and ultraviolet radiation from sunlight 
exposure for lip SCC (2).
The incidence of oral and oropharyngeal cancer in Cen-
tral and South America is not homogenous, and the 
highest rates are seen in Brazil, particularly for males, 
and are up to three-times higher than in other Central 
and South American countries (5). The Fundação On-
cocentro de São Paulo (FOSP) is a Brazilian public da-
tabase that collects data from all hospitals that perform 
cancer treatment in São Paulo State, and it is updated 
every three months. The epidemiological and clinical 
profile and survival outcomes of the lip, oral cavity, 
and oropharyngeal SCC were assessed in the São Paulo 
State, Brazil, from a FOSP database (2010-2015).

Material and Methods 
- Sample
This is a retrospective cross-sectional study using sec-
ondary data. Data of patients with histopathological di-
agnosis of primary lip (International Classification of 
Diseases for Oncology [ICD-O-03]: C00), oral cavity 

(ICD-O-3: C02, C03, C04, C05 [except C05.1 and C05.2] 
and C06), and oropharyngeal (ICD-O-3: C01, C05.1, 
C05.2, C09, and C10) cancers in São Paulo State were 
obtained from hospital cancer registries in the FOSP da-
tabase from January 2010 to December 2015 (available 
at: http://www.fosp.saude.sp.gov.br/publicacoes/down-
loadarquivos, accessed 15 January 2021). The following 
morphological codes: 8051/3, 8052/3, 8070/3, 8071/3, 
8072/3, 8073/3, 8074/3, 8075/3, 8076/3, 8078/3, 8082/3, 
8083/3, and 8084/3 used for lip, oral cavity, and oropha-
ryngeal SCC were considered for analysis.
- Data collect
São Paulo State has 17 Health Regional Departments 
(HRDs): São Paulo, Araçatuba, Araraquara, Baixada 
Santista, Barretos, Bauru, Campinas, Franca, Marília, 
Piracicaba, Presidente Prudente, Registro, Ribeirão 
Preto, São João da Boa Vista, São José do Rio Preto, 
Sorocaba, and Taubaté. The following variables were 
collected: HRD, period of diagnosis, gender, age group, 
schooling level, primary tumour site, previous diagnosis 
and treatment, diagnosis origin, clinical stage (TNM: 
I-II and III-IV), time between diagnosis and treatment, 
cancer treatment, and patients’ status (alive or died).
- Statistical analysis
The qualitative and quantitative data were presented 
descriptively, and missing values were excluded from 
the analysis, with only valid percentages being consid-
ered. An association analysis between demographic and 
clinicopathological variables with tumour site was per-
formed using the Chi-square test. All lip, oral cavity, 
and oropharyngeal SCC cases that reported the patients’ 
follow-up and status were included for survival analysis. 
The Kaplan-Meier method was used to estimate surviv-
al rates, and the difference between survival curves was 
investigated by using the Log-Rank univariate test. The 
univariate Cox proportional hazard regression model 
was employed to identify potential prognostic factors. 
A multivariate Cox regression model was created using 
all variables that achieved a p-value ≤ 0.20. Data analy-
ses were performed with SPSS software version 22.0 
(IBM Corporation, Armonk, NY, USA), and a p-value 
≤ 0.05 was considered statistically significant.

patients with lip, oral cavity, and oropharyngeal SCC were 66.3, 30.9, and 22.6%, respectively. Multivariate analysis 
revealed that the determinants of OS were different for lip, oral cavity, and oropharyngeal SCC, except for those at 
the clinical stage, which was an independent predictor for all sites.
Conclusions: OS-independent determinants varied according to the affected site. Oral cavity and oropharyngeal SCC 
presented worse survival rates than those for lip SCC.

Key words: Squamous cell carcinoma of head and neck, lip neoplasms, mouth neoplasms, oropharyngeal neoplasms, 
survival analysis.
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Results
The data collected from 76 hospital cancer registries 
(HCRs) of the São Paulo State found a total of 368,116 
cancer cases in the period between 2010 and 2015. Of 
these, 12,099 patients were diagnosed with lip, oral cav-
ity, and oropharyngeal SCC (Fig. 1). Fig. 2 shows the 
distribution of all cases according to the 17 HRDs in 
São Paulo State. The demographic and clinicopatholog-
ical features of the 12,099 cases of lip, oral cavity, and 
oropharyngeal SCC are summarised in Table 1.
- Lip SCC
About 73.3% (732 cases) of 998 patients with lip SCC 
were male, with a male-to-female ratio of 2.8:1. Regard-
ing schooling level, most individuals (87.9%; 717 cases) 
had less than or equal to 8 years of formal education. 
The patients' ages ranged from 22 to 104 years old, with 
a mean age at diagnosis of 65.0 ± 13.5 years, mainly af-
fecting patients over 60 years (61.8%; 616 cases).
The most common site-affected subsite was the lower 
lip (79.4%; 793 cases), followed by lip, not otherwise 
specified (NOS; 9.5%; 95 cases) and upper lip (7.5%; 
75 cases; Supplement 1). Most patients presented ear-
ly-stage tumours (stages I-II) at diagnosis (83.3%; 810 
cases). For most patients, the treatment was performed 
60 days after diagnosis (69.5%; 423 cases), with surgery 
being the main treatment modality (72.0%; 718 cases), 
followed by radiotherapy (RT) alone (7.1%; 71 cases), 
and a combination of surgery and RT (7%; 69 cases). 
Approximately 5.1% (51 cases) of cases did not receive 
any active treatment, and the main reason was not spec-
ified (2.8%; 29 cases).

Fig. 1: Flow diagram of selection of study sample.

Fig. 2: Distribution of lip, oral cavity, and oropharyngeal squamous cell carcinoma diagnosed between 2010 and 2015 according to 17 Health 
Regional Departments of São Paulo State.

http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf


e277

Med Oral Patol Oral Cir Bucal. 2022 May 1;27 (3):e274-84. Lip, oral cavity, and oropharyngeal cancer

Characteristics
Lip Oral cavity Oropharynx All sites

p*

No. (%) No. (%) No. (%) No. (%)
Total 998 (8.3) 5,398 (44.6) 5,703 (47.1) 12,099 (100.0)
Period of diagnosis

0.8872010-2012 480 (48.1) 2,591 (48.0) 2,763 (48.4) 5,834 (48.2)
2013-2015 518 (51.9) 2,807 (52.0) 2,940 (51.6) 6,265 (51.8)
Gender

<0.0001Male 732 (73.3) 4,179 (77.4) 5,035 (88.3) 9,946 (82.2)
Female 266 (26.7) 1,219 (22.6) 668 (11.7) 2,153 (17.8)
Schooling level

<0.0001≤ 8 years 717 (87.9) 3,195 (81.0) 3,349 (81.5) 7,261 (81.9)
> 8 years 99 (12.1) 749 (19.0) 758 (18.5) 1,606 (18.1)
Age group (years)

<0.0001
Mean (±SD) 65.0 (±13.5) 60.3 (±12.1) 58.6 (±10) 59.9 (±11.4)
≤ 50 141 (14.1) 1,080 (20.0) 1,158 (20.4) 2,379 (19.7)
51-60 241 (24.1) 1,822 (33.8) 2,317 (40.6) 4,380 (36.2)
> 60 616 (61.8) 2,496 (46.2) 2,228 (39.0) 5,340 (44.1)
Previous diagnosis and treatment

<0.0001No diagnosis and without treatment 601 (60.2) 2,453 (45.4) 2,855 (50.1) 5,909 (48.8)
With diagnosis and without treatment 397 (39.8) 2,945 (54.6) 2,848 (49.1) 6,190 (51.2)
Diagnosis origin

<0.0001Health insurance 38 (5.0) 359 (8.7) 274 (6.4) 671 (7.3)
Public service (SUS) 716 (93.2) 3,685 (89.1) 3,893 (91.6) 8,294 (90.6)
Private service 14 (1.8) 94 (2.2) 82 (2.0) 190 (2.1)
Clinical stage

<0.0001I-II 810 (83.3) 1,468 (28.2) 760 (13.7) 3,038 (25.9)
III-IV 162 (16.7) 3,743 (71.8) 4,781 (86.3) 8,686 (74.1)
Time between diagnosis and treatment

<0.0001Median (days) 90 75 65 70
≤ 60 days 186 (30.5) 1,673 (39.1) 2,134 (46.0) 3,993 (41.9)
> 60 days 423 (69.5) 2,605 (60.9) 2,506 (54.0) 5,534 (58.1)
Cancer treatment

<0.0001

Surgery alone 718 (72.0) 1,270 (23.5) 393 (6.9) 2,381 (19.7)
Surgery + RT 69 (7.0) 769 (14.2) 260 (4.5) 1,098 (9.1)
Surgery + RT + CT 25 (2.5) 833 (15.4) 649 (11.4) 1,507 (12.5)
RT + CT 17 (1.6) 1,040 (19.3) 2,290 (40.2) 3,347 (27.7)
Others† 118 (11.8) 1,063 (19.7) 1,539 (27.0) 2,720 (22.5)
No treatment 51 (5.1) 423 (7.9) 572 (10.0) 1,046 (8.5)
Patient’s status at last follow-up

<0.0001
Alive with disease 22 (2.8) 211 (4.5) 209 (4.2) 442 (4.2)
Alive, NOS 454 (57.8) 1,119 (23.5) 806 (15.7) 2,379 (22.3)
Died of Disease 107 (13.6) 2,705 (56.8) 3,363 (65.7) 6,175 (57.9)
Died of the other causes, NOS 203 (25.8) 724 (15.2) 736 (14.4) 1,663 (15.6)

Abbreviations CT: chemotherapy; NOS: not otherwise specified; RT: radiotherapy; SD: standard deviation; SUS: Brazilian national health 
system.
Missing data schooling level: 3,232 cases (26.7%); diagnosis origin: 2,944 cases (24.3%); clinical stage: 375 cases (3.1%); time between diagno-
sis and treatment: 2,572 cases (21.3%); patient’s status at last follow-up: 1,440 cases (11.9%).
*Comparison between the three topographies (lip, oral cavity, and oropharynx) and the clinicopathological variables.
†Radiotherapy alone: 1,067 cases (39.2%); Chemotherapy alone: 726 cases (26.7%); Surgery + Chemotherapy: 235 cases (8.7%); other combina-
tions, not specified: 692 cases (25.4%).

Table 1: Demographical and clinicopathological features of 12,099 patients with lip, oral cavity, and oropharyngeal squamous cell carcinoma 
diagnosed in São Paulo State, 2010-2015.



e278

Med Oral Patol Oral Cir Bucal. 2022 May 1;27 (3):e274-84. Lip, oral cavity, and oropharyngeal cancer

Data from 789 (78.8%) individuals with lip SCC with 
a median follow-up time of 52 months were available 
(range: 1-122 months). Survival analysis from the Kaplan-
Meier method estimated that the 5-year overall survival 
(OS) for lip SCC was 66.3% (Fig. 3). Based on the log-
rank test (Supplement 2, Supplement 3 and Supplement 
4), there was a significant increase in the OS for patients 
diagnosed in more recent years (58.7% in 2010-2012 to 
72.7% in 2013-2015; p < 0.0001).
- Oral cavity SCC
Among 5,398 individuals with oral cavity SCC (OSCC), 
77.4% (4,179 cases) were male, with a male-to-female 
ratio of 3.4:1. The patients’ ages ranged from 11 to 100 
years old, with a mean age of 60.3 ± 12.1 years. The 
most affected age group were patients over 60 years old 
(46.2%; 2,496 cases). For schooling level, 81.0% (3,195 
cases) of patients had less than or equal to 8 years of for-
mal education.
The mobile tongue comprised 42.5% (2,298 cases) of 
cases, followed by the floor of the mouth (22.2%; 1,200 
cases), mouth NOS (10.9%; 590 cases), retromolar tri-
gone (7.9%; 429 cases), and hard palate (7.1%; 383 cases; 
Supplement 1). At diagnosis, 71.8% (3,743 cases) of pa-
tients were diagnosed with stages III/IV.
Approximately 60.9% (2,605 cases) of patients received 
treatment in the period of more than 60 days after diag-
nosis. Proportionally, surgery alone was the main treat-
ment employed, being used in 23.5% (1,270 cases) of 
cases, followed by chemoradiotherapy (CT; 19.3%; 1,040 

cases), and a combination of surgery, RT, and CT (15.4%; 
833 cases). About 7.9% (423 cases) of individuals did not 
receive any treatment, and the main described reasons 
were that the patient died of disease before commencing 
treatment (3.1%; 172 cases) or had advanced untreatable 
disease (1.8%; 98 cases).
Of those evaluated, 4,759 (88.2%) had a median follow-
up time of 19 months (range: 1-122 months). The OS 
rate for OSCC was 30.9% in the 5 years after diagno-
sis (Fig. 1). However, an improvement was observed in 
the OS for patients diagnosed in the more recent years 
of study (25.1% in 2010-2012 to 35.8% in 2013-2015; p < 
0.0001; Supplement 2, Supplement 5 and Supplement 6).
- Oropharyngeal SCC
Of the 5,703 patients with oropharyngeal SCC (OPSCC), 
88.3% (5,035 cases) were male, with a male-to-female 
ratio of 7.5:1. The patients' ages ranged from 20 to 99 
years old, with a mean age of 58.6 ± 10 years at diagno-
sis, with the most cases occurring in the sixth decade of 
life (40.6%; 2,317 cases). Based on schooling level, 81.5% 
(3,349 cases) of patients had less than or equal to 8 years 
of formal education.
For most cases the exact location of the tumour was not 
reported (oropharynx, NOS; 30.5%; 1,741 cases; Supple-
ment 1). The base of the tongue (30%; 1,711 cases), ton-
sils (18.7%; 1,067 cases), soft palate (11.4%; 650 cases), 
and lateral oropharyngeal wall (3.2%; 180 cases) were the 
most affected sites of the oropharynx. Most of the tumours 
(86.3%) were at an advanced clinical stage (stages III-IV).

Fig. 3: Five-year overall survival of 10,659 patients with lip, oral cavity, and oropharyngeal squamous 
cell carcinoma diagnosed in São Paulo State, 2010-2015, by tumour site.

http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf
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In most cases, the treatment was performed 60 days af-
ter diagnosis (54%; 2,506 cases), and chemoradiother-
apy was the main treatment (40.2%; 2,290 cases), fol-
lowed by a combination of surgery, RT, and CT (11.4%; 
649 cases), and RT alone (10.2%; 579 cases). Approxi-
mately 10% (572 cases) of individuals did not receive 
any active treatment, and the main reasons reported 
were that the patient died of disease before commencing 
treatment 4.4% (258 cases) or had an advanced untreat-
able tumour 2.6% (149 cases).
For survival analysis, 5,114 (89.7%) patients with a 
median follow-up time of 15 months were considered 
(range: 1-120 months). Five-year OS for OPSCC was 
22.6% (Fig. 3), with a slight increase observed from 
2013 to 2015, compared with the period of 2010 to 2012 

(27.7% vs 20.2%, respectively; p < 0.0001; Supplement 
2, Supplement 7 and Supplement 8).
The proportion of patients lost to follow-up was 21.2, 
11.8, and 10.3% for lip SCC, OSCC, and OPSCC, re-
spectively. Table 2 shows the variables that impacted 
the survival rate of the patients according to univariate 
Cox regression analysis. For lip SCC, the multivariate 
analysis model (Table 3) revealed that patients aged 
over 60 years (hazard ratio (HR): 2.45; 95% CI, 1.33-
4.52), advanced-stage disease (HR: 1.97; 95% CI, 1.32-
2.95), patients treated by chemoradiation (HR: 4.56; 
95% CI, 2.15-9.67), and other treatments such as RT 
alone, CT alone, and other combinations (HR: 2.90; 
95% CI, 2.06-4.08) were associated with a higher mor-
tality hazard.

Lip
(n=786)

Oral cavity
(n=4,759)

Oropharynx
(n=5,114)

Variables HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value
Period
2010-2012 1.39 (1.10-1.77) 0.006 1.16 (1.08-1.24) <0.0001 1.19 (1.12-1.26) <.0001
2013-2015 Reference Reference Reference
Gender
Male 1.07 (0.83-1.37) 0.607 1.26 (1.15-1.37) <0.0001 1.33 (1.20-1.48) <0.0001
Female Reference Reference Reference 
Age group
≤ 50 years Reference Reference Reference
51-60 years 1.59 (0.93-2.73) 0.0092 0.99 (0.91-1.10) 0.992 1.00 (0.92-1.09) 0.925
> 60 years 3.42 (2.12-5.51) <0.0001 1.18 (1.08-1.29) <0.0001 1.16 (1.06-1.26) 0.001
Schooling level
≤ 8 years 1.34 (0.87-2.06) 0.179 1.28 (1.15-1.43) <0.0001 1.33 (1.20-1.47) <0.0001
> 8 years Reference Reference Reference
Diagnosis origin
Health insurance Reference Reference Reference
Public service (SUS) 1.34 (0.55-3.26) 0.518 1.42 (1.19-1.70) <0.0001 2.07 (1.69-2.54) <0.0001
Private service 1.29 (0.35-4.81) 0.704 0.52 (0.31-0.86) 0.010 1.23 (0.72-2.08) 0.449
Time between diagnosis and treatment
≤ 60 days 1.45 (1.08-1.96) 0.014 1.23 (1.14-1.33) <0.0001 1.18 (1.10-1.26) <0.0001
> 60 days Reference Reference Reference 
Clinical stage
I-II Reference Reference Reference
III-IV 3.01 (2.35-3.85) <0.0001 2.56 (2.34-2.81) <0.0001 2.07 (1.86-2.30) <0.0001
Treatment
Surgery Reference Reference Reference
Surgery+RT 1.54 (1.02-2.35) 0.042 1.02 (0.89-1.16) 0.801 0.79 (0.64-0.98) 0.031
Surgery+RT+CT 2.27 (1.29-4.00) 0.004 1.42 (1.26-1.61) <0.0001 0.96 (0.83-1.15) 0.765
RT+CT 5.65 (3.06-10.43) <0.0001 2.31 (2.07-2.58) <0.0001 1.35 (1.17-1.56) <0.0001
Others† 3.28 (2.45-4.41) <0.0001 2.84 (2.54-3.16) <0.0001 1.79 (1.86-2.51) <0.0001
No treatment 5.32 (3.49-8.12) <0.0001 7.73 (6.75-8.86) <0.0001 7.46 (6.32-8.79) <0.0001

Abbreviations CI: confidence interval; CT: chemotherapy; HR: hazard ratio; RT: radiotherapy; SUS: Brazilian national health system.
†Radiotherapy alone: 976 cases (9.1%); chemotherapy alone: 682 cases (6.4%); surgery + chemotherapy: 213 cases (1.9%); other combinations: 
594 cases (5.6%).

Table 2: Relationship of demographics and clinicopathological variables to the hazard of death for patients with lip, oral cavity, and oropharyn-
geal squamous cell carcinoma diagnosed in São Paulo State, 2010-2015—univariate Cox regression.

http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf
http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf
http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf
http://www.medicinaoral.com/medoralfree01/aop/25147_supplements.pdf
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For patients with OSCC, mortality hazards were sig-
nificantly higher among male patients (HR: 1.20; 95% 
CI, 1.05-1.38), in those over 60 years old (1.25; 95% CI, 
1.09-1.45), with time between diagnosis and treatment 
over 60 days (HR: 1.27; 95% CI, 1.14-1.41), IN those 
with advanced-stage tumours (HR: 2.19; 95% CI, 1.88-
2.55), and in patients treated by chemoradiation (HR: 
1.62; 95% CI, 1.37-1.91) and other treatments (HR: 2.21; 
95% CI, 1.88-2.61).
In OPSCC (Table 3), an increase in mortality hazard 
was observed for patients diagnosed between 2010-
2012 (HR: 1.13; 95% CI, 1.01-1.26), in male individu-
als (HR: 1.45; 95% CI, 1.23-1.71), those with diagno-

sis from national public health system (SUS; HR: 2.45; 
95% CI, 1.66-3.62), those with time between diagnosis 
and treatment over 60 days (HR: 1.19; 95% CI, 1.08-
1.31), those with advanced stage cancer (HR: 2.51; 95% 
CI, 2.09-3.00), and patients treated by other treatments 
(HR: 1.42; 95% CI, 1.15-1.75).

Discussion
Lip, oral cavity, and oropharyngeal cancers represent 
a major health problem in the global scenario, and to-
gether, comprise the eighth most common malignancy 
worldwide. Brazil has the highest incidence of oral and 
oropharyngeal cancer in Central and South America, 

Lip
(n=786)

Oral cavity
(n=4,759)

Oropharynx
(n=5,114)

Variables HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value
Period
2010-2012 1.04 (1.20-2.67) 0.822 1.09 (0.97-1.22) 0.148 1.13 (1.01-1.26) 0.034
2013-2015 Reference Reference Reference 
Gender
Male - - 1.20 (1.05-1.38) 0.010 1.45 (1.23-1.71) <0.0001
Female - - Reference Reference 
Age group
≤ 50 years Reference Reference Reference
51-60 years 1.02 (0.50-2.08) 0.958 0.99 (0.86-1.15) 0.925 0.85 (0.75-0.97) 0.019
> 60 years 2.45 (1.33-4.52) 0.004 1.25 (1.09-1.45) 0.002 1.04 (0.90-1.19) 0.617
Schooling level
≤ 8 years 1.06 (0.63-1.80) 0.823 1.04 (0.90-1.21) 0.596 1.07 (0.94-1.23) 0.304
> 8 years Reference Reference Reference 
Diagnosis origin
Health insurance - - Reference Reference
Public service (SUS) - - 1.02 (0.76-1.37) 0.893 2.45 (1.66-3.62) <0.0001
Private service - - 0.85 (0.36-1.99) 0.703 1.39 (0.53-3.61) 0.502
Time between diagnosis and treatment
≤ 60 days 1.37 (0.98-1.91) 0.069 Reference Reference
> 60 days Reference 1.27 (1.14-1.41) <0.0001 1.19 (1.08-1.31) 0.001
Clinical stage
I-II Reference Reference Reference
III-IV 1.97 (1.32-2.95) 0.001 2.19 (1.88-2.55) <0.0001 2.51 (2.09-3.00) <0.0001
Treatment
Surgery Reference Reference Reference
Surgery+RT 1.00 (0.60-1.65) 0.996 0.83 (0.69-1.00) .053 0.59 (0.44-0.80) 0.001
Surgery+RT+CT 1.93 (0.98-3.79) 0.057 1.05 (0.88-1.26) .572 0.65 (0.51-0.83) <0.0001
RT+CT 4.56 (2.15-9.67) <0.0001 1.62 (1.37-1.91) <0.0001 0.86 (0.70-1.06) 0.168
Others* 2.90 (2.06-4.08) <0.0001 2.21 (1.88-2.61) <0.0001 1.42 (1.15-1.75) 0.001
No treatment 4.28 (2.49-7.35) <0.0001 6.18 (5.01-7.64) <0.0001 6.21 (4.87-7.94) <0.0001

Abbreviations CI: confidence interval; CT: chemotherapy; HR: hazard ratio; RT: radiotherapy; SUS: Brazilian national health system.
*Radiotherapy alone: 976 cases (9.1%); chemotherapy alone: 682 cases (6.4%); surgery + chemotherapy: 213 cases (1.9%); other combinations: 
594 cases (5.6%).

Table 3: Relationship of demographics and clinicopathological variables to the hazard of death for patients with lip, oral cavity, and oropha-
ryngeal squamous cell carcinoma diagnosed in São Paulo State, 2010-2015—multivariate Cox regression model created using all variables that 
achieved a p-value < 0.20 in univariate Cox regression analysis.
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and over 90% of cases are represented by the SCC (5).
Data retrieved from the FOSP showed that lip SCC, 
OSCC, and OPSCC accounted for 8.3 (998 cases), 44.6 
(5,398 cases), and 47.1% (5,705 cases) of the cases evalu-
ated, respectively, in 2010-2015. Among them, there 
was marked male predominance at the three sites, espe-
cially in the oropharynx, in accordance with the avail-
able literature (6-12). Chatuverdi et al. (3) reported a 
trend towards stabilization and even a slight decline in 
the incidence of OSCC and a significantly increased of 
OPSCC cases, mainly HPV-positive OPSCC, in middle- 
and high-income countries in the past decades, includ-
ing Brazil. The high rate of OPSCC found in our study 
may reflect this increase observed in these tumours in 
the recent decades. However, the FOSP database did 
not report the HPV status in the recorded OPSCC cases, 
which makes the association between HPV infection 
and the high number of cases of OPSCC difficult. Re-
cent studies from Brazil shows that the prevalence of 
HPV-positive OPSCC ranges from 6.1% to 59.1% (4,13).
Lip SCC and OSCC mainly occurred in older people. 
The average age at the time of diagnosis was approxi-
mately 65 ± 13.5 years and 60.3 ± 12.1 years in the pres-
ent study, respectively, which corroborates previous 
studies performed in Italy (10), Mexico (14), and the 
United States (US) (15) for lip SCC and Brazil (8), Ja-
pan (16), and Australia (17) for OSCC. In contrast, the 
mean age at diagnosis was lowest for OPSCC (58.6 ± 10 
years), with the prevalence peaking in the sixth decade 
of life. Similar findings were reported by other studies 
(6,18), in which the average age was lower compared to 
lip SCC and OSCC, mainly in the cases of HPV-positive 
OPSCC, where the mean age was usually less than 60 
years (19,20).
Oral cancer is related to socioeconomic status and de-
privation, with the highest incidence rates occurring in 
the most disadvantaged population groups. Moro et al. 
(9), Oliveira et al. (21), and Asio et al. (22) reported a 
marked association between lip SCC/OSCC/OPSCC 
and the low schooling level of patients. Similarly, 81.9% 
of all patients in the present study had up to 8 years of 
formal education. Nevertheless, studies from developed 
countries, such as the US (19) and Australia (12), re-
ported higher educational levels in these patients.
The definition of the limits of the oral cavity varies 
between studies. Some authors include lips (9,14,22), 
whereas others do not (8,21). Due to this controversy, 
the lip and oral cavity were classified as different sites 
in this study. Lip SCC accounted for approximately one-
third of OSCC cases (15). When lip SCC was exclusive-
ly analysed, previous studies reported that the lower lip 
was the most commonly affected site (10,15,23), similar 
to our findings. In the oral cavity, according to previous 
reports (7,9,14,22) and our results, the tongue (excluding 
the base of the tongue) was the most commonly affected 

subsite. However, in India and surrounding countries, 
the most frequent subsite of OSCC was the buccal mu-
cosa, as a repercussion of the habit of chewing tobacco 
(24). Elwood et al. (18) and Dahlstrom et al. (19) report-
ed that the most common subsite for OPSCC were ton-
sils, which is in contrast with the present study, where 
the base of the tongue was the most common subsite.
In general, the lip region is more accessible, facilitating 
early cancer detection and diagnosis (9). Previous stud-
ies performed in the US (15) and Serbia (23) reported 
that most lip SCC cases were in the early stage (stages 
I-II) at diagnosis, with few patients presenting regional 
and distant metastasis. In contrast, Fukumoto et al. (16), 
Oliveira et al. (21), and Listl et al. (25) described that the 
diagnosis of OSCC was usually delayed, allowing for 
local extension and regional metastasis; consequently, 
most cases were advanced-stage disease (stages III-IV). 
Schroeder et al. (20) and Kowalski et al. (8) observed 
that more than 70% of OPSCC patients were at stages 
III-IV. In agreement, these observations were consistent 
with our findings for the three sites.
Due to the early stages at the time of diagnosis, surgical 
resection with wide local excision is the main choice of 
treatment for lip SCC (15,23). Likewise, in our sample, 
72% of lip SCC cases were treated with surgery alone. 
Although most cases were in the advanced stage, sur-
gery alone was the most frequently employed treatment 
for OSCC cases in our sample, which corroborates pre-
vious reports (8,16,26). Nevertheless, in the studies per-
formed by Asio et al. (22) and Oliveira et al. (21), RT 
alone was the most used treatment in OSCC cases. The 
oropharynx is not easy to access, and OPSCC usually 
presents as an advanced disease. Chemoradiotherapy 
was the main choice of treatment, being employed in 
approximately 40.2% of our cases, and confirming 
previous reports from Brazil (8) and another from the 
United Kingdom (20).
It is important to emphasise that lip SCC exhibited a 
better survival curve in our study, with a 5-year OS 
rate of 66.3%, which agreed with reports in the US (15) 
and Germany (25) that showed 5-year OS rates of 69.9 
and 86.5%, respectively. Although advances in cancer 
treatments have occurred in recent decades, OSCC and 
OPSCC are still considered cancers with poor progno-
sis, presenting lower survival rates when compared to 
lip SCC. The SEER database analysis by Farhood et al. 
(27) demonstrated an OS rate of 49% at 5 years after 
the initial diagnosis for OSCC. A study conducted in 
Northeast China (28) found that the 5-year OS rate was 
slightly better than the report from the US, at 54.5%. 
The worst outcomes were reported in southern Taiwan 
(29) and Uganda (22), in which the 5-year OS rates were 
36.1 and 20.7%, respectively. Similarly, a 5-year OS rate 
of 30.9% for OSCC was observed in the current study.
Tumours located in the oropharynx present worse sur-
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vival rates, especially in HPV-negative cases (1). OP-
SCC showed a lower 5-year OS (22.6%) between the 
three sites analysed in the sample. Similarly, Miller et 
al. (30) reported 5-year OS of 29.6%. A study conducted 
by Fakhry et al. (31) concluded that when compared to 
p16-negative OPSCC patients, p16-positive OPSCC pa-
tients had an estimated 52% reduction in risk of death 
being associated with better OS rates (20). Similarly, 
Abrahão et al. (1) found that 3-year OS rates were 44.6% 
and 75.6% for p16-negative OPSCC and p16-positive 
OPSCC, respectively, and concluded that HPV status 
was an important prognosis predictor of OS (HR: 3.35; 
95% CI, 1.33-8.45). Although the FOSP database did not 
provide HPV status, we hypothesised that low OS may 
be associated with a high prevalence of HPV-negative 
OPSCC in our sample, which would agree with similar 
studies where a lower survival was observed for those 
with HPV-negative tumours (20,32). Another possibil-
ity is that, although the majority are HPV-positive, most 
patients report being smokers, and thus, have a progno-
sis like those with HPV-negative tumours, as reported 
by another study carried out in a Brazilian cancer center 
that founded those patients with HPV-positive OPSCC 
and with previous history of heavy use of tobacco was 
not associated with higher survival rates (4).
Male sex was an independent predictor of OS in the 
multivariate analysis for OSCC (HR: 1.20; 95% CI, 
1.05-1.38) and OPSCC (HR: 1.45; 95% CI, 1.23-1.71). 
These findings were consistent with a study that col-
lected data from four countries in South America, in 
which male patients with OPSCC (HR: 1.84; 95% CI, 
1.08-3.14) (1) presented higher mortality rates than fe-
males. Nevertheless, Farhood et al. (27) (HR: 0.98; 95% 
CI, 0.93-1.04) and Kowalski et al. (8) (HR: 1.14; 95% CI, 
0.86-1.51) did not observe an increase in mortality haz-
ard for male patients with OSCC. In contrast, this study 
showed that the increasing age for patients with lip SCC 
(> 60 years—HR: 2.45; 95% CI, 1.33-4.52) and OSCC 
(> 60 years—HR: 1.25; 95% CI, 1.09-1.45) was associ-
ated with low OS rates, which corroborates the findings 
by Han et al. (15) (HR, 1.07; 95% CI, 1.07-1.08) for lip 
SCC and Abrahão et al. (1) (HR: 1.82; 95% CI, 1.18-
2.78) for OSCC. Individuals diagnosed with lip SCC 
(HR: 1.97; 95% CI, 1.32-2.95), OSCC (HR: 2.19; 95% 
CI, 1.88-2.55), and OPSCC (HR: 2.51; 95% CI, 2.09-
3.00) with advanced-stage (stages III-IV) tumours were 
more likely to die than patients with early-stage disease, 
which was an important independent determinant of 
OS, corroborating the findings reported in earlier stud-
ies (7,8,15,22,27).
Pathology laboratories provide cancer diagnostic ser-
vices and key prognostic factors that guide patient treat-
ment decision. In Brazil, the university oral pathology 
laboratories performed an important role in oral cancer 
diagnosis and the national public health system (SUS) 

(33). In our study, patients with OPSCC diagnosed by 
public laboratories/hospitals (SUS) presented higher 
mortality rates (HR: 2.45; 95% CI, 1.66-3.62). How-
ever, these findings for patients with OPSCC can be 
attributed to several reasons and may include lack of 
awareness of cancer signs and symptoms, the patient, 
who can often take a long time to seek care, and the 
access to the public health service for the biopsy which 
can be difficult, especially in public tertiary health 
centers, including oncology hospitals. Therefore, most 
cases are diagnosed in advanced-stages and, conse-
quently, the potential curability of OPSCC decreases 
considerably (1,34).
The delay between diagnosis and the start of treatment 
at over 60 days was associated with a high mortality haz-
ard for OSCC (HR: 1.27; 95% CI, 1.14-1.41) and OPSCC 
(HD: 1.19; 95% CI, 1.08-1.31) patients. In Australia (17), 
the median time between diagnosis and treatment was 
30 days for OSCC, and in Brazil, the median time was 
up to 3-times higher (34), which was similar to our find-
ings (75 days). Finally, according to Felippu et al. (34), 
this delay was associated with factors such as the low 
intellectual and social status of most patients, as well 
as the shortcomings of the public health care system.
Patients treated with surgery alone presented higher 
survival rates compared to patients treated with com-
binations of RT and CT. Fukumoto et al. (16), Bai et al. 
(7), and Farhood et al. (27) found similar results. How-
ever, the treatment must be done carefully, as advanced-
stage disease usually requires more complex treatments 
with the use of RT and/or CT. Furthermore, the proto-
cols used and the patient's collaboration can also influ-
ence the choice of treatment.

Conclusions
Based on this robust analysis of 12,099 cases of lip SCC, 
OSCC, and OPSCC derived from the FOSP database, 
this report highlights a marked male predominance, 
mainly affecting patients over 60 years old and with 
less than or equal to 8 years of education, presenting 
as an advanced-stage (stages III-IV) disease. The inde-
pendent prognostic factors varied according to tumour 
site in multivariate analysis, except for tumour stage, 
which was a significant determinant of survival for all 
three sites. In addition, OSCC and OPSCC presented 
worse 5-year OS rates, whereas lip SCC had a high OS 
rate. However, an improvement in OS was observed for 
patients diagnosed in the more recent years of study 
(2013-2015).
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