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Abstract 
Background: Retrospectively to evaluate the influence of radiochemotherapy (RCT) in the treatment of surgically 
and non-surgically treated Oral Squamous Cell Carcinoma (OSCC).
Material and Methods: We analysed 934 patients treated in Hospital Haroldo Juaçaba (2000-2014; 15 years of 
study) by extraction of data type of cancer, localization of tumour, sex, age, race, education level, risk factors (smo-
king and alcohol use), year of diagnosis, TNM stage, therapeutic approach, health system used (public or private) 
and overall survival (OS). Surgically and non-surgically treated OSCC were compared by chi-square and Fisher’s 
exact tests, and their prognostic factors were analysed by log-rank Mantel-Cox plus Cox regression tests (SPSS 
20.0, p<0.05).
Results: Non-surgically treated OSCC patients had a lower OS than surgically treated OSCC patients (p<0.001), but 
an increase in OS was shown in both groups. Although the 2010-2014 period (p=0.003), education level (p=0.032), 
tongue/mouth floor/palate localization (p=0.023) and TNM stage (p<0.05) were important in non-surgically treated 
OSCC OS, the major prognostic factors were node metastasis (p=0.003) and non-use of RCT (p=0.039) (multi-
variate analysis). In surgically treated OSCC patients, higher OS was shown in the 2010-2014 period (p<0.001), 
females (p=0.012), non-drinkers (p=0.011), non-smokers (p=0.009) and those with lower TNM stage (p<0.05), but 
the major prognostic factor was the 2010-2014 period (p=0.004) (multivariate analysis), which was directly asso-
ciated with an increase in RCT indication (p<0.001).
Conclusions: The increase in RCT improved the OS in this large cohort of surgically and non-surgically treated 
OSCC patients.
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Introduction
Oral cancer is the ninth most prevalent malignant cancer 
in men and the 15th most prevalent malignant cancer in 
women. Accounting for the majority of oral cancers, oral 
squamous cell carcinoma (OSCC) has high incidence and 
mortality rates, which imposes the need for continuous 
research on the best therapeutic options (1). OSCC treat-
ment is directly associated with tumour stage. Smaller 
tumours are treated by radical surgery alone, and larger 
tumours are treated by a combination of radical surgery 
plus radiotherapy (RT) or radiochemotherapy (RCT) (2).
Since chemotherapy (CT) does not show significant cli-
nical benefit in OSCC treatment and RT alone has li-
mitations in the treatment of locally advanced tumours 
(3,4), the combination of RT plus CT is highly beneficial 
in head and neck tumours (5). The biological basis of 
RCT benefits from an increase in genetic instability due 
to CT, raising the efficacy of RT (6).
The first clinical trial of RCT in head and neck cancer 
treatment was conducted in 1986, showing good control 
of locally advanced tumours compared to that with RT 
alone (7). Since then, some studies have accumulated 
good scientific evidence of RCT benefits in the control 
of late-stage head and neck cancer and locally advanced 
oral cancer (8,9).
RCTs can be combined with radical surgery, which is 
called trimodal therapy (surgery plus RCT). Trimodal 
therapy reduces recurrence rates and prolongs overall 
survival in OSCC patients (10). Since RCT use is in-
creasing in surgically and non-surgically treated OSCC, 
the objective of this study was to evaluate the influence 
of increased RCT use in the treatment of surgically and 
non-surgically treated OSCC in a large Brazilian cohort.

Material and Methods
-Study design and data collection
This is a quantitative retrospective study in which we 
evaluated a convenience sample of 934 OSCC patients. 
All patients were diagnosed and treated in Hospital Ha-
roldo Juaçaba (Instituto do Câncer do Ceará) between 
January 1, 2000, and December 31, 2014 (15 years of 
study).
The data were extracted from the Register of Cancer 
Sector. The database has information about type of can-
cer, localization of tumour, sex, age, race, education le-
vel, conventional risk factors (smoking and alcohol use), 
year of diagnosis, TNM stage, therapeutic approach, 
health system used (public or private), and dates for start 
of the treatment, last follow-up and death. We included 
only OSCC patients with completed treatment, and we 
divided the patients into surgically and non-surgically 
treated groups. From then on, we obtained all usable 
information. Patients without a treatment protocol and 
patients who underwent interrupted/modified treatment 
were excluded.

Survival (months) was calculated by the difference be-
tween the date of the start of treatment and the date of 
death (11).
-Radiation Therapy and Concomitant Systemic Therapy
External beam with linear accelerators was the main ra-
diation modality and before 2003 only conventional-2D 
was available in our centre. At that time, patients were 
immobilized with thermoplastic masks and bite blocks. 
Cervical mass and/or scars were identified using radio-
paque markers. Gross disease received 70 Gy, high risk 
drainage was treated with 60 – 66 Gy with parallel and 
opposite fields and the low neck with 50 Gy using a di-
rect appositional field (source-surface-distance techni-
que) with all regions receiving 2 Gy per fraction and 5 
days per week. After conformal-3D technique integrates 
our routine in 2002 the same principles were generally 
followed in relation to dose and fractionation. 
Intensity Modulated Radiation Therapy (IMRT) became 
available to our department in 2012. The most common 
protocol used Simultaneous Modulated Accelerated Ra-
diation Therapy (SMART) / Simultaneous Integrated 
Boost – SIB, in 33 – 35 fractions in primary radiothera-
py and up to 30 fractions in adjuvant intent. Dose was 70 
Gy to gross disease, 66 Gy to zones with nodal extracap-
sular extension and/or positive margins and 54-56 Gy to 
low risk volumes (ensuring a minimal daily dose of 1.6 
Gy per fraction).
When indicated, cisplatin (100 mg/m2) on days 1, 21 
and 43 (preferred) or (80 mg/m2) on days 1, 21 and 43 
or a conversion to a weekly scheme dose of 30mg / m2 
is used (patients with poorer performance) is used in as-
sociation to RT. When abnormal creatinine clearance is 
reduced (< 60 ml/min), carboplatin is used (AUC 1.5 
– 2) replacing cisplatin. Few cases were treated with a 
specific protocol using weekly carboplatin (AUC 1.5 – 
2) plus paclitaxel (50 mg / m2) and few elderly patients 
were treated with concomitant target therapy (in instead 
of CT) with cetuximab (400 mg / m2) given 1 week be-
fore and weekly during radiation.
-Statistical analysis
All data were analysed by SPSS software (Statistical 
Package for Social Sciences) for Windows version 20.0 
with a confidence level of 95% (P < 0.05).
We calculated the incidence of new cases of surgically 
and non-surgically treated OSCC, and we expressed 
the data such as absolute and percentual frequencies. 
Chi-square tests and Fisher’s exact tests were used to 
compare all variables. Therefore, the Kaplan-Meier me-
thod was used to determine overall survival (OS), which 
was analysed by the log-rank Mantel Cox method plus 
the Cox regression model of survival.
-Ethical Correlations
This study conformed to ethical principles and was 
approved by the ethics committee of Hospital Haroldo 
Juaçaba under protocol 2,191,839.
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Results
-Clinical prognostic factors in surgically and non-surgi-
cally treated OSCC patients over 15 years of follow-up
We evaluated 934 OSCC patients who underwent the 
treatment approach; 466 OSCC patients were surgica-
lly treated, and 468 were non-surgically treated. Most 

patients were male (n=660, 70.7%), were over 60 years 
old (n=508, 54.4%), brown (n=583, 63.9%) completed 
grade school (n=422, 57.3%) and were treated by the 
public health system (n=492, 85.9%). These characteris-
tics did not differ between treatment approaches (Table 
1, 1 cont.).

  OSCC

  Total Non surgically 
treated

Surgically 
treated p-Value

Total 934 (100.0%) 466 (49.9%) 468 (50.1%) -
Sex

Females 274 (29.3%) 144 (30.9%) 130 (27.8%) 0.295
Males 660 (70.7%) 322 (69.1%) 338 (72.2%)

Age
Up to 60 426 (45.6%) 205 (44.0%) 221 (47.2%) 0.322
>60 508 (54.4%) 261 (56.0%) 247 (52.8%)

Race
White 315 (34.5%) 148 (32.8%) 167 (36.1%) 0.559
Brown 583 (63.9%) 295 (65.4%) 288 (62.3%)
Black 15 (1.6%) 8 (1.8%) 7 (1.5%)

Education level 
Illiterate 208 (28.3%) 95 (26.1%) 113 (30.4%) 0.320
Primary school 422 (57.3%) 209 (57.4%) 213 (57.3%)
High school 81 (11.0%) 45 (12.4%) 36 (9.7%)
Higher education 25 (3.4%) 15 (4.1%) 10 (2.7%)

Health system
Public 492 (85.9%) 257 (86.8%) 235 (84.8%) 0.495
Private 81 (14.1%) 39 (13.2%) 42 (15.2%)

Alcohol
No 109 (24.4%) 52 (19.7%) 57 (31.3%)* 0.005
Yes 337 (75.6%) 212 (80.3%)* 125 (68.7%)

Smoke
No 57 (11.2%) 23 (7.9%) 34 (15.5%)* 0.007
Yes 453 (88.8%) 268 (92.1%)* 185 (84.5%)

Localization
Tongue 377 (43.1%) 182 (41.8%) 195 (44.4%) <0.001
Mouth flor 177 (20.3%) 69 (15.9%) 108 (24.6%)*
Palate 180 (20.6%) 126 (29.0%)* 54 (12.3%)
Retromolar, cheek 
and vestibulum 140 (16.0%) 58 (13.3%) 82 (18.7%)

T
1 105 (14.5%) 58 (15.2%) 47 (13.7%) <0.001
2 190 (26.2%) 79 (20.7%) 111 (32.3%)*
3 177 (24.4%) 87 (22.8%) 90 (26.2%)
4 254 (35.0%) 158 (41.4%)* 96 (27.9%)

Table 1: Influence of sociodemographic and clinic characteristics in surgically and non-surgically treated OSCC 
profile in Hospital Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to Decem-
ber 31, 2014.
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N
0 404 (55.9%) 181 (47.5%) 223 (65.2%)* <0.001
1 125 (17.3%) 75 (19.7%) 50 (14.6%)
2 136 (18.8%) 80 (21.0%) 56 (16.4%)
3 58 (8.0%) 45 (11.8%)* 13 (3.8%)

M
0 711 (94.5%) 372 (91.6%) 339 (98.0%)* <0.001
1 41 (5.5%) 34 (8.4%)* 7 (2.0%)

Treatment
RT 232 (24.9%) 232 (49.9%) - -
CT 29 (3.1%) 29 (6.2%) -
RCT 204 (21.9%) 204 (43.9%) -
Surgery 165 (17.7%) - 165 (35.3%)
Surgery plus RT 226 (24.2%) - 226 (48.3%)
Surgery plus CT 6 (0.6%) - 6 (1.3%)
Surgery plus CQT 71 (7.6%) - 71 (15.2%)

Table 1 cont.: Influence of sociodemographic and clinic characteristics in surgically and non-surgically treated 
OSCC profile in Hospital Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to 
December 31, 2014.

*p<0.05, Fisher’s exact Test or chi-square test (n, %).

Alcohol consumption (n=337, 75.6%) and smoking 
(n=453, 88.8%) were noted in most patients and were 
significantly associated with non-surgical treatments 
(p=0.005 and p=0.007, respectively) (Table 1).
The tongue was the most prevalent anatomical site 
(n=377, 43.1%), and the clinical stage was predomi-
nantly T4 (n=254, 35.0%), N0 (n=404, 55.9%) and M0 
(n=711, 94.5%). T4 (p<0.001), N3 (p<0.001) and M1 
(p<0.001) tumours were significantly more frequently 
treated by non-surgical approaches. The most preva-
lent surgical approaches were surgery plus RT (n=225, 
24.2%) or surgery alone (n=165, 17.7%), and the most 
prevalent non-surgical approaches were RT (n=232, 
24.9%) and RCT (n=204, 21.9%) (Table 1).
The average annual number of OSCC cases was 62/
year. Both surgically and non-surgically treated OSCC 
showed increasing incidence between 2000 and 2014 
(p<0.001). The non-surgical cases had an annual growth 
rate of 37%, and the surgical cases had a growth rate of 
30%.
-Clinical prognostic factors and therapeutic approaches 
influenced the OS of surgically and non-surgically trea-
ted OSCC patients over 15 years of follow-up
The 15-year OS of surgically treated patients was sig-
nificantly higher than that of non-surgically treated pa-
tients (p<0.001). Both surgically (p=0.003) and non-sur-
gically treated OSCC patients (p<0.001) showed higher 
OS when diagnosed between 2010 and 2014 than when 
diagnosed during other periods. Sex was not a prognos-
tic factor associated with OS in non-surgically treated 

OSCC (p=0.307), but women showed high OS in the 
surgically treated OSCC group (p=0.012) (Table 2, 2 
cont.).
Age, race and health system were not prognostic factors 
in OSCC (p>0.05). However, although schooling was 
not associated with the OS of surgically treated patients 
(p=0.339), in non-surgically treated patients, it was di-
rectly associated with the best OS (p=0.032). Alcohol 
consumption (p=0.427) and smoking (p=0.091) were 
not associated with prognosis in non-surgically treated 
OSCC, but in surgically treated OSCC, lower OS was 
shown in patients with these two risk factors (p=0.011 
and p=0.009, respectively) (Table 2).
Tongue, floor of mouth and palate tumours showed lower 
OS than retromolar, cheek and vestibulum of the mouth 
tumours in non-surgically treated OSCC (p=0.023). In 
surgically treated patients, the anatomical site was not 
a significant prognostic factor (p=0.271). High clinical 
TNM stage was significantly associated with poor OS 
in surgically and non-surgically treated OSCC patients 
(Table 2).
In non-surgically treated OSCC, RT plus CT showed 
only slightly lower OS than RT alone (p=0.088). In sur-
gically treated OSCC, surgery alone had only a slightly 
better OS than surgery plus RT, plus CT or plus RCT 
(p=0.053) (Table 2).
Multivariate analysis showed that Year of diagno-
sis (p=0.119), Sex (p=0.600), Age (p=0.302), Race 
(p=0.567), Education level (p=0.802), Alcohol 
(p=0.930), Smoke (p=0.924), Health system (p=0.569), 
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Non surgically treated OSCC Surgically treated OSCC
OS (15 years) Median (CI 95%) p-Value OS (15 years) Median (CI 95%) p-Value

Total 136 (29.9%) 18 (15.45-20.55) - 252 (54.8%) 41 (31.70-50.30) -
Year of diagnosis

2000-2004 25 (18.7%) 18 (14.55-21.45) 0.003 44 (34.1%) 21 (17.71-24.29) <0.001
2005-2009 18 (17.1%) 16 (12.55-19.45) 70 (47.6%) 24 (20.03-27.97)
2010-2014 93 (43.1%) 28 (18.39-37.61) 138 (75.0%) 64 (45.45-82.55)

Sex
Females 42 (30.4%) 19 (15.69-22.31) 0.307 82 (64.6%) 50 (34.53-65.47) 0.012
Males 94 (29.7%) 18 (14.98-21.02) 170 (51.1%) 34 (24.09-43.91)

Age
Up to 60 60 (29.9%) 18 (14.76-21.24) 0.494 118 (54.9%) 31 (22.41-39.59) 0.292
>60 76 (29.9%) 19 (13.45-24.55) 134 (54.7%) 44 (32.70-55.30)

Race
White 36 (25.0%) 18 (15.19-20.81) 0.082 93 (56.4%) 44 (26.74-61.26) 0.829
Brown 92 (31.9%) 19 (15.67-22.33) 153 (54.3%) 41 (28.60-53.40)
Black 1 (12.5%) 10 (9.20-10.80) 3 (42.9%) 40 (0-91.28)

Education level 
Illiterate 20 (21.7%) 15 (8.05-21.95) 0.032 51 (45.5%) 24 (20.25-27.75) 0.339
Primary school 62 (30.7%) 19 (14.86-23.14) 109 (52.7%) 46 (29.46-62.54)
High school 15 (33.3%) 29 (6.41-51.59) 21 (60.0%) 44 (11.17-76.83)
Higher education 7 (46.7%) 27 (16.07-37.93) 7 (70.0%) 45 (nc)

Health system
Public 78 (30.6%) 18 (14.29-21.71) 0.197 133 (56.6%) 43 (32.18-53.82) 0.507
Private 10 (26.3%) 27 (15.15-38.85) 27 (65.9%) 45 (25.68-64.32)

Alcohol
No 19 (36.5%) 19 (5.75-32.25) 0.427 40 (70.2%) 80 (55.75-104.25) 0.011
Yes 67 (31.6%) 18 (14.50-21.50) 72 (57.6%) 31 (22.56-39.44)

Smoke
No 10 (43.5%) 27 (0-67.21) 0.091 26 (76.5%) 80 (57.13-102.87) 0.009
Yes 86 (32.1%) 18 (14.80-21.20) 114 (61.6%) 42 (33.51-50.49)

Localization
Tongue 46 (25.8%) 17 (14.82-19.18) 0.023 104 (54.5%) 28 (16.62-39.38) 0.271
Mouth flor 18 (26.1%) 19 (13.21-24.79) 61 (57.0%) 46 (12.92-79.08)
Palate 35 (28.5%) 19 (12.51-25.49) 24 (44.4%) 41 (17.83-64.17)
Other 25 (44.6%) 47 (27.82-66.18) 49 (59.8%) 50 (35.20-64.80)

T
1 25 (43.1%) 47 (25.61-68.39) <0.001 37 (78.7%) 77 (40.83-113.17) 0.017
2 27 (35.5%) 25 (14.44-35.56) 66 (60.6%) 43 (25.85-60.15)
3 27 (31.4%) 18 (11.97-24.03) 42 (47.7%) 30 (22.79-37.21)
4 36 (23.7%) 15 (11.82-18.18) 46 (48.9%) 26 (3.68-48.32)

Table 2: Influence of sociodemographic and clinic-therapeutics characteristics in OS of surgically and non-surgically treated OSCC in Hospital 
Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to December 31, 2014. 
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N
0 68 (38.9%) 31 (20.25-41.75) <0.001 137 (62.3%) 50 (33.44-66.56) <0.001
1 15 (20.5%) 14 (11.88-16.12) 29 (60.4%) 46 (8.13-83.87)
2 22 (27.8%) 16 (11.39-20.61) 21 (37.5%) 22 (13.66-30.34)
3 10 (22.7%) 11 (6.79-15.21) 3 (23.1%) 15 (0-31.44)

M
0 111 (30.7%) 19 (15.33-22.67) 0.017 190 (56.9%) 43 (33.18-52.82) <0.001
1 7 (21.2%) 12 (5.94-18.06) 0 (0.0%) 11 (5.87-16.13)

Non-surgical 
OSCC treatment

RT or CT 67 (29.9%) 19 (13.70-24.30) 0.088 - - -
RCT 69 (30.0%) 18 (15.02-20.98) - -

Surgical OSCC 
treatment

Surgery - - 94 (58.8%) 49 (33.33-64.67) 0.053
Surgery plus RT - - 122 (54.7%) 42 (29.90-54.10)
Surgery plus CT 
or surgery plus 
RCT

- - 36 (46.8%) 23 (17.97-28.03)

Table 2 cont.: Influence of sociodemographic and clinic-therapeutics characteristics in OS of surgically and non-surgically treated OSCC in 
Hospital Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to December 31, 2014. 

*p<0.05, Log-Rank Mantel-Cox by Kaplan-Meier Method. OS = overall survival.

Localization (p=0.681), T (p=0.678) and M (p=0.457) 
did not influenced OS in non-surgically treated OSCC 
and determinant factors for OS in non-surgically treated 
OSCC were clinic stage N (p=0.003, HR = 3.94, CI95% 
= 1.60-9.73) and RCT non-surgical protocols (p=0.039, 
HR = 2.16, CI95% = 1.05-4.46). In surgically treated 
OSCC, Sex (p=0.568), Age (p=0.997), Race (p=0.362), 
Education level (p=0.837), Alcohol (p=0.114), Smoke 
(p=0.617), Health system (p=0.274), Localization 
(p=0.575), T (p=0.979), N (p=0.558), M (p=1.000), 
Treatment (p=0.354) did not influenced OS, but diagno-
sis between 2010-2014 (p=0.004, HR = 4.83, CI95% = 
4.83-13.99) was the determinant factor for a better OS.
-An increase in RCT protocols directly or indirectly im-
paired the OS of surgically and non-surgically treated 
OSCC patients
In non-surgically treated OSCC patients, the RCT was 
most used in patients diagnosed between 2010-2014 
(p=0.004), males (p<0.001), <60 years old (p<0.001), 
alcohol consumers (p=0.018), and those with N+ stages 
(p<0.001). In surgically treated OSCC, RCT was most 
commonly used in patients diagnosed between 2010-
2014 (p<0.001), males (p=0.005), patients <60 years 
old (p<0.001), alcohol consumers (p=0.029), smokers 
(p=0.020, T2-4 (p=0.025) and those with N+ stages 
(p<0.001) (Table 3).
The non-surgically treated OSCC patients diagnosed 
between 2010-2014 were mostly brown (p<0.001) and 
treated by the public health system (p=0.038) and the 

RCT protocol (p=0.004). The surgically treated OSCC 
patients diagnosed between 2010 and 2014 were most-
ly brown (p=0.005), alcohol consumers (p=0.045) and 
treated by RCT protocols (p<0.001) (Table 4).

Discussion
This research showed a trend towards an increase in the 
incidence of non-surgically treated OSCC in a Brazilian 
high complexity oncology centre. The number of new 
cases by year of non-surgically treated OSCC was 7% hi-
gher than that of surgically treated OSCC. These results 
were contradictory to US studies that show an increase 
in OSCC incidence in a similar period (2004 to 2013) 
but a slowdown in the growth of non-surgically treated 
OSCC rates (12). Studies with smaller cohorts in Brazil 
showed a similar tendency of increase in non-surgically 
treated OSCC because in Brazil, the late diagnosis in is 
primarily responsible for the increase observed in the 
public health system in the 2010-2014 period (13,14).
We did not show differences in indication of non-sur-
gical treatment between sex, age, race, schooling and 
health system. These results vary from sample to sam-
ple, and normally, men were non-surgically treated due 
to their higher clinical stages and young age and their 
better tolerance of RT and CT side effects (15). Non-sur-
gical protocols were too frequently used palliatively in 
patients with low income and low education (12).
Although the late stages of OSCC with non-surgical pro-
tocol indications have a social component (11), we did 
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  Non surgically treated OSCC Surgically treated OSCC

  Non RCT 
protocols RCT protocols p-Value Non RCT protocols RCT protocols p-Value

Year of diagnosis
2000-2009 155 (59.4%)* 94 (46.1%) 0.004 260 (65.5%)* 24 (33.8%) <0.001
2010-2014 106 (40.6%) 110 (53.9%)* 137 (34.5%) 47 (66.2%)*

Sex
Females 102 (39.1%)* 41 (20.1%) <0.001 120 (30.2%)* 10 (14.1%) 0.005
Males 159 (60.9%) 163 (79.9%)* 277 (69.8%) 61 (85.9%)*

Age
Up to 60 92 (35.2%) 112 (54.9%)* <0.001 173 (43.6%) 48 (67.6%)* <0.001
>60 169 (64.8%)* 92 (45.1%) 224 (56.4%)* 23 (32.4%)

Race
White 89 (35.5%) 58 (29.1%) 0.239 145 (37.1%) 22 (31.0%) 0.415
Brown 159 (63.3%) 136 (68.3%) 241 (61.6%) 47 (66.2%)
Black 3 (1.2%) 5 (2.5%) 5 (1.3%) 2 (2.8%)

Education level 
Illiterate/Primary 
school 170 (84.6%) 134 (82.7%) 0.633 278 (88.5%) 48 (82.8%) 0.220

High school/
Higher education 31 (15.4%) 28 (17.3%) 36 (11.5%) 10 (17.2%)

Health system
Public 146 (85.4%) 111 (88.8%) 0.390 196 (84.5%) 39 (86.7%) 0.709
Private 25 (14.6%) 14 (11.2%) 36 (15.5%) 6 (13.3%)

Alcohol
No 30 (26.3%)* 22 (14.7%) 0.018 48 (35.8%)* 9 (18.8%) 0.029
Yes 84 (73.7%) 128 (85.3%)* 86 (64.2%) 39 (81.3%)*

Smoke
No 14 (10.4%) 9 (5.8%) 0.147 31 (18.8%)* 3 (5.6%) 0.020
Yes 121 (89.6%) 147 (94.2%) 134 (81.2%) 51 (94.4%)*

Localization
Tongue/Floor 125 (51.4%) 125 (65.4%)* 0.003 253 (67.5%) 50 (78.1%) 0.088
Other 118 (48.6%)* 66 (34.6%) 122 (32.5%) 14 (21.9%)

T
T1 36 (17.4%) 22 (12.6%) 0.191 44 (15.6%)* 3 (4.8%) 0.025
T2-4 171 (82.6%) 153 (87.4%) 238 (84.4%) 59 (95.2%)*

N
N0 122 (59.5%)* 59 (33.5%) <0.001 198 (71.0%)* 25 (39.7%) <0.001
N+ 83 (40.5%) 117 (66.5%)* 81 (29.0%) 38 (60.3%)*

M
0 204 (94.0%) 168 (88.9%) 0.063 278 (97.9%) 61 (98.4%) 0.800
1 13 (6.0%) 21 (11.1%) 6 (2.1%) 1 (1.6%)

Table 3: Influence of sociodemographic and clinic characteristics in indication of RCT protocols on surgically and non-surgically treated OSCC 
profile in Hospital Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to December 31, 2014. 

*p<0,05, Fisher’s exact Test or chi-square test (n, %).
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  Non surgically treated OSCC Surgically treated OSCC
  2000-2009 2010-2014 p-Value 2000-2009 2010-2014 p-Value

Sex
Females 77 (30.8%) 67 (31.0%) 0.959 75 (26.4%) 55 (29.9%) 0.411
Males 173 (69.2%) 149 (69.0%) 209 (73.6%) 129 (70.1%)

Age
Up to 60 119 (47.6%) 86 (39.8%) 0.091 133 (46.8%) 88 (47.8%) 0.833
>60 131 (52.4%) 130 (60.2%) 151 (53.2%) 96 (52.2%)

Race
White 100 (41.8%)* 48 (22.6%) <0.001 117 (42.1%)* 50 (27.2%) 0.005
Brown 135 (56.5%) 160 (75.5%)* 157 (56.5%) 131 (71.2%)*
Black 4 (1.7%) 4 (1.9%) 4 (1.4%) 3 (1.6%)

Education level 
Illiterate/Primary 
school 155 (83.3%) 149 (83.7%) 0.923 192 (86.9%) 134 (88.7%) 0.592

High school/Higher 
education 31 (16.7%) 29 (16.3%) 29 (13.1%) 17 (11.3%)

Health system
Public 139 (83.2%) 118 (91.5%)* 0.038 138 (82.1%) 97 (89.0%) 0.121
Private 28 (16.8%)* 11 (8.5%) 30 (17.9%) 12 (11.0%)

Alcohol
No 14 (14.9%) 38 (22.4%) 0.145 30 (39.5%)* 27 (25.5%) 0.045
Yes 80 (85.1%) 132 (77.6%) 46 (60.5%) 79 (74.5%)*

Smoke
No 6 (6.0%) 17 (8.9%) 0.384 16 (18.8%) 18 (13.4%) 0.283
Yes 94 (94.0%) 174 (91.1%) 69 (81.2%) 116 (86.6%)

Localization
Tongue/Floor 135 (56.7%) 116 (58.9%) 0.650 183 (67.5%) 120 (71.4%) 0.390
Other 103 (43.3%) 81 (41.1%) 88 (32.5%) 48 (28.6%)

T
T1 26 (13.4%) 32 (17.0%) 0.324 23 (11.7%) 24 (16.3%) 0.214
T2-4 168 (86.6%) 156 (83.0%) 174 (88.3%) 123 (83.7%)

N
N0 84 (43.1%) 97 (52.2%) 0.076 133 (68.2%) 90 (61.2%) 0.180
N+ 111 (56.9%) 89 (47.8%) 62 (31.8%) 57 (38.8%)

M
0 190 (90.0%) 182 (93.3%) 0.232 194 (97.0%) 145 (99.3%) 0.131
1 21 (10.0%) 13 (6.7%) 6 (3.0%) 1 (0.7%)

Treatment
Non-RCT protocols 155 (62.2%)* 106 (49.1%) 0.004 260 (91.5%)* 137 (74.5%) <0.001
RCT protocols 94 (37.8%) 110 (50.9%)* 24 (8.5%) 47 (25.5%)*

Table 4: Influence of sociodemographic and clinic characteristics in period of treatment on surgically and non-surgically treated OSCC 
profile in Hospital Haroldo Juaçaba (Ceará Cancer Institute) during the period from January 1, 2000 to December 31, 2014.

*p<0.05, Fisher’s exact Test or chi-square test (n, %). RCT protocols: radiochemotherapy protocols (surgically treated OSCC: surgery 
plus RCT; non-surgically treated OSCC: RCT); Non-RCT protocols: non-radiochemotherapy protocols (surgically treated OSCC: surgery 
alone or surgery plus RT or surgery plus CT; non-surgically treated OSCC: RT or CT alone).
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not observe differences between schooling levels and 
non-surgical protocol indications. However, smoking 
history and alcohol consumption are most prevalent in 
low-income people, impairing the high incidence of late 
stages of OSCC (16).
Although studies have shown a higher indication of 
non-surgical protocols in tongue OSCC (15), in our sam-
ple, tongue OSCC was equally indicated for surgical and 
non-surgical treatment protocols (12). Conversely, pala-
te OSCC has a high indication of non-surgical treatment 
protocols due to difficulty in surgically addressing palate 
tumours and due their response to RT (17,18).
Classically, clinical stage is directly associated with an 
increase in the indication of non-surgical treatment for 
OSCC. Stages III and IV are strongly suggested for RT 
and RCT (19). In non-surgical cases of our cohort, we 
showed a discrete, high indication of RT and a signifi-
cant indication trend of RCT in the 2010-2014 period. 
OSCC treated with surgery plus RT or surgery alone was 
the most prevalent treatment protocol used, and RCT 
was most commonly used in the 2010-2014 period, sug-
gesting an increase in the late diagnosis of OSCC.
In surgically treated OSCC, the OS was 41 months, tri-
pling in the 2010-2014 period. In non-surgically treated 
OSCC, the OS was 18 months, with an increase of 50% 
in OS in the 2010-2014 period. Surgical treatment of 
OSCC is classically more prevalent than non-surgically 
treated OSCC , and despite the increase in incidence of 
non-surgically treated OSCC in the 15-year follow-up 
period, the OSCC modification of the therapeutic profile 
(increase in RCT protocol treatment) increased the 15-
year OS of surgically and non-surgically treated OSCC 
patients. Similar results were previously described, es-
pecially in low stage tumours (20,21).
In the univariate analysis, poor schooling and tongue/pa-
late/floor of the mouth showed lower OS, but the clinical 
stage was the major risk factor for poor survival. In the 
multivariate analysis, lymph node metastasis and non-
RCT protocol treatment were the major risk factors for 
poor OSCC survival. In a previous extensive literature 
review, RCT treatment protocols showed a better prog-
nosis for head and neck tumours, and in India, RCT-trea-
ted head and neck cancers showed the best therapeutic 
response (19,22). In Japan, stage III and IV RCT-treated 
OSCC showed a complete response when RCT proto-
cols were used, and in German neoadjuvant RCT before 
surgery, a high 10-year OS of 66.7% was observed des-
pite most deaths of OSCC occurring within the first two 
years after treatment (23-25).
In a clinical trial comparing RCT (cisplatin plus cetu-
ximab) in head and neck tumours with a late stage and 
versus head and neck tumours with early stages to those 
treated by surgery plus RT, the non-surgical protocols 
resulted in similar OS between the groups (26). Compa-
red to RT, RCT increased the response rate in stage III 

and IV mouth, hypopharynx, laryngopharynx and hypo-
pharynx tumours, showing improved 5-year OS; nodal 
involvement was, similar to our study, the major risk 
factor in non-surgically treated OSCC (27).
RCTs have a strong response ratio (80%) in head and 
neck tumours (28). However, despite the excitement 
of RCT use in head and neck tumours, clinicians must 
be cautious . In our samples, RCT was most common-
ly used in men and young patients, in both surgically 
and non-surgically treated cases; cisplatin or carboplatin 
plus 35-60 Gy of RT are the most common RCT proto-
cols and are associated with some side effects (24). 
The main RCT-related adverse effects are osteoradio-
necrosis (11-36%) and oropharyngeal mucositis, which 
makes eating difficult and led to significant weight loss 
(21,29). Additionally, the presence of comorbidities, 
which are most common not in young individuals but in 
older individuals, increases the incidence of side effects 
(15,30). Therefore, it is necessary that patients be in 
good health to start RCT. Thus, there are many consi-
derations regarding the choice of RCT as a surgical or 
non-surgical-associated therapeutic modality in patients 
with oral OSCC, especially in elderly patients.
Our study has the common limitations of retrospective 
studies. Even though our samples are from a large on-
cology reference centre in Brazil, we have data loss and 
fill bias, and our records summarily grouped the mouth 
RCT protocols (cisplatin, 5-fluorouracil, carboplatin, 
tirapazamine or cetuximab and others plus some RCT 
fractionations). Nevertheless, the OS increase shows a 
great trend of non-surgical treatment of the head. Both 
surgically and non-surgically treated OSCC benefited 
from RCT treatment protocols, but protocol-specific 
guided studies must be performed to show the best RCT 
protocols for the head and neck to increase the OS of 
OSCC.
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