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Introduction: The aim of this study was to assess Tongue Squamous Cell Carcinoma (TSCC) 
patients’ outcome and compare that to their matched pair counterparts of salivary gland adenoid 
cystic carcinoma (SGACC) patients.

Materials  and Methods: A population-based cohort study was conducted using SEER 
data. From a database of 2019 patients, treated from 2004 to 2012. We matched individuals with 
tongue SCC to those who have ACC of salivary gland. Matches were made for gender, age and 
treatment modalities. We compared their 5-year survival, rate of local, regional and distant failures. 

Results: We identified 1716 patients with TSCC and 313 cases with SGACC. Median follow up 
time was 2.07 years. The frequency of SGACC was significantly high in female likewise the fre-
quency of TSCC in males (p≤0.001). SGACC tumor was more likely to be detected at an advanced 
stage (p≤0.001). The most often affected subsites in the TSCC tumor were the tongue (C02.9) 
(24.5%) and in SGACC tumor were the minor salivary gland (42.5%). There was a significant 
(P≤0.001) difference in overall survival in favor of female with SGACC and the combined-therapy 
group over the TSCC patients belong to the same group. The Kaplan–Meier estimates of overall 
survival at five years were 58% in the TSCC patients and 87% in the SGACC group.

Conclusion: It is important for the clinicians be aware of the invasive nature of oral malignan-
cies especially TSCC and SGACC. These lesions are associated with high recurrence rate and dis-
tant metastasis and poor prognosis. Early detection may enhance the survival rate of the patients. 
The overall survival is lower in TSCC than SGACC and the death rate is higher in these kinds of 

tumors.
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                           Introduction

Malignancies of the oral cavity and pharynx are 
one of the 10 most common types of cancer in 
the United States [1] with an estimated 45,780 

new cases and 8,650 deaths expected in 2015 [2]. Oral 
squamous cell carcinoma (SCC) which is the most com-
mon oral cancer, affects about 30,000 people in the U.S 
each year [3]. SCCs originating in the oral tongue have 
been demonstrated to have a worse prognosis than those 
arising in other subsites of oral cavity, with high risk of de-
veloping local recurrence [4, 5]. The 5-year survival rates 

for patients in stages III and IV are 30-50%, decreasing to 
15-30% in patients with lymph node metastasis [6]. 

Another important neoplasm of head and neck area is 
adenoid cystic carcinoma (ACC) which is the third most 
common malignant salivary gland tumor overall [7], that 
because of its high tendency of distant metastasis and mul-
tiple recurrences, the management of the disease is still 
challenging [8,9]. The five-year survival rate for patients 
that has not spread at the time of diagnosis is 91%. If the 
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cancer has spread to the surrounding lymph nodes the 
five-year survival rate is 75%. If the cancer has distant 
metastasis the five-year survival rate is 39% [10]. The 
worst prognosis is related to these two types of malig-
nancy in the maxillofacial fields. The aim of this study 
was to assess tongue SCC patients’ outcome and com-
pare that to their matched pair counterparts of salivary 
gland patients.

Material and Methods

A retrospective cohort study was conducted using in-
formation from the SEER public-use data 1973-2012 
program of national cancer institute [11]. From a da-
tabase of 2019 patients, treated from 2004 to 2012, we 
matched individuals with tongue SCC to those who 
have ACC of salivary gland and had the following iden-
tical prognostic factors: no distant metastasis, no cer-
vical lymph nodes, age (older than 40 years). Matches 
were also made for gender and treatment modalities. 
Patients with “data not available” and carcinoma “in 
situ” were excluded from analysis. We compared their 
5-year survival, rate of local, regional and distant fail-
ures. Five-year survival rates were estimating by the 
Kaplan-Meier method and the significant of differences 
among survival curves was calculated by log-rank test.
Independent sample t-test and  analysis were used to 
determine statistically significant differences between 
the patient characteristics. Data provided by SEER * 
Stat software [12] and Statistical calculations were per-
formed using the R (free software). For all tests, signif-
icant achieved when p-value < 0.05.  

Result

We identified 1716 patients with TSCC and 313 cases 
with SGACC who fulfilled all inclusion criteria. These 
patients were stratified into four groups according to 
sex and treatment modalities, in order to compare out-
comes. Median follow up time was 2.07 years with an 
average of 3.12 years. The differences between TSCC 
and SGACC in patient and tumor characteristics are 
summarized in table 1. 

The frequency of SGACC was significantly high 
in female likewise the frequency of TSCC in males 
(p=0.000). Both TSCC and SGACC occur relatively 
more frequently in the white race than in other races 
(p=0.025). SGACC tumor was more likely to be detect-
ed at an advanced stage (p=0.000). There are significant 
mean differences between tumor size (p=0.000) but 
there are not between age at diagnosis (p=0.933).  232 

patients of SGACC (68.4%) underwent surgery with 
postoperative radiotherapy and107 patients (31.6%) 
underwent surgery alone, In comparison with TSCC 
patients, 381 patients of SGACC (22.2%) underwent 
surgery with postoperative radiotherapy and 1335 pa-
tients (77.8%) underwent surgery alone. Among TSCC 
patients, 40 (2.33%) recurrence tumor,26 (1.52%) dis-
tant metastasis and 49 (14.5%) death were observed, 
whereas among patients with SGACC, just 2 (0.61%) 
cases have a recurrence, 13 (4.02%) cases have distant 
metastasis and 441 (25.7%) cases has died. These char-
acteristics are also illustrated by figure 1.

The most often affected subsites in the TSCC tumor 
were the tongue (C02.9) (24.5%) and in SGACC tumor 
were the minor salivary gland (42.5%) (table.2).

There was a significant (P=0.000) difference in 
overall survival in favor of  female with SGACC and 
the combined-therapy group over the TSCC patients 
belong to the same group (fig2.1). The estimated mean 
time to death was 6.99 years (95% confidence interval, 
6.59 to 7.38) in the SGACC patients and 5.37 years 
(95% confidence interval, 4.82 to 5.92) in the TSCC pa-
tients (table 3.1). The Kaplan–Meier estimates of over-
all survival at five years were 58% in the TSCC patients 
and 87% in the SGACC group. In contrast, compari-
son of overall survival for female with surgery alone- 
therapy group failed to show a significant difference (P 
=0.298) (fig 2.2). This comparison is done between in 
male groups with two different treatment modalities.

SGACC male Patients who received radiotherapy af-
ter surgery had significantly better survival than those 
who have TSCC (p=0.000). As illustrate in Fig 2.3. But 
there is no  survival difference was observed between 
TSCC and SGACC male patients who received surgery 
alone (p=0.360) (fig. 2.4).

Discussion

Malignancies of head and neck area are the sixth cause 
of cancer death all around the word [13]. The number 
of patients suffering from the oral cancers are increased 
in various populations during past decades [14]. Ear-
ly diagnosis and treatment of oral malignancies as a 
part of head and neck area are the important factors in 
improving the survival rate of patients. Squamous cell 
carcinoma (SCC) is responsible for 95% of oral cavity 
malignancies [15]. Adenoid cystic carcinoma (ACC) 
is another serious malignancy of oral cavity which ac-
count for 2 to 4% of all head and neck cancers [16]. 
Current study aimed to present the long term out-
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comes of patients with SCC of the tongue compared 
to the salivary gland patients with ACC using SEER 
database.

The incidence of TSCC was significantly higher in 
white races and females. Female to male ratio was 2 to 
1 which was similar to some other researches [17],  al-
though this ratio was either lower [18] or slightly high-
er [15] in some other reports. The five year survival 
rate of TSCC patients was relatively higher than oth-
er similar investigations [15, 18]. Bell et al. (2007) re-
ported similar survival rate to current study [19]. They 
evaluated the survival rate of different subsites of oral 
SCC. The recurrence and metastasis of tongue SCC in 
Bell’s study was higher than current survey (13.6% ver-
sus 2.32% and 6% versus 1.52% respectively). 

ACC of salivary glands is the second most com-
mon malignancy of salivary tumors which is charac-
terized by poor prognosis among the salivary gland 
neoplasms [20]. Rapidis et al. (2004) reported the cin-
icopathological features of ACC of 23 patients [21]. 
Local recurrence was observed in 23% of the cases. 
The mean survival of the patients was 70.58 months. 
They represented high incidence of distant metastasis 
which occurred in 47.8% of the cases. Triantafillidou 
et al. (2006) represented the management of ACC of 
22 patients. The local recurrence and distant metastasis 
was significantly less than the measures presented in 
Rapidis et al. study (9% respectively for both occur-
rence) [16]. The overall mean survival of the patients 
in our study was 83.88 months. Local recurrence and 
distant metastasis were occurred in 0.61 and 4.02% of 
the patients respectively.

The treatment of oral malignancies especially SCC 
and ACC is puzzling due to the possibility of local 
recurrence, distant metastasis and aggressive nature 
[16]. The treatment plan for SCC and ACC is multi-
disciplinary which is consisted of surgical removal and 
radiotherapy [16, 22]. The treatment plan of SCC is 
affected by several factors including age, tumor size, 
stage, grade, distant metastasis, and perineural inva-
sion [19]. Fordice et al. (1999) analyzed the treatment 
plans of ACC patients. Their study yielded that com-
bined treatment consisted of surgery and postopera-
tive radiotherapy was satisfactory [23]. Maciejewskiet 
al. (2002) reported the outcomes of surgery on ACC 
patients. They yielded that there is a high risk of local 
recurrence after surgical resection of the tumor. They 
suggested that postoperative radiation therapy is essen-
tial following surgical removal of ACC [24]. In current 
study radiotherapy was administered in 68.4% of ACC 

patients who went under surgical procedure. The over-
all survival was significantly higher in the male patients 
who underwent combined therapy.

Combined therapy is essential in treatment of oral 
SCC. Surgical resection of the lesion is primary treat-
ment procedure which should be followed by radio-
therapy and chemotherapy. It becomes more clear by 
considering the poor prognosis of TSCC compared to 
SCC of other oral areas [15, 25]. Surgical procedure 
was performed on 77.8% of TSCC patients alone. The 
overall survival was not affected by administering radi-
ation therapy or not. These findings are related to the 
surgical procedure. Actually the ability to remove the 
SCC lesion totally with free margins is important in 
enhancing the survival rate of the patients. The ability 
to treat the patients very well is regarded to the stage of 
the disease. In fact the stage of TSCC is an important 
predictor factor in estimating the survival rate of the 
patient.

Findings of current study indicate that local recur-
rence of TSCC is higher than SGACC although distant 
metastasis occurs predominantly in SGACC patients. 
The patients suffered from SGACC were treated more 
by combined therapy and overall survival in favor of fe-
male patients with SGACC and the combined-therapy 
group over the TSCC patients belong to the same group 
was significantly higher. The same findings were signif-
icant in male patients; however these findings were not 
significantly different in surgery alone groups. The five 
year survival rate was significantly higher in SGACC 
patients than TSCC ones. 

Choosing the appropriate and effective modality is 
affected by various factors. Stage of the tumors is an 
important point should be considered before choosing 
the right treatment plan. According to the findings of 
current survey patients with SGACC were likely more 
in the advanced stages; however more TSCC lesions 
were in T1 stage. These findings influenced on the 
selection of the appropriate modality. So the patients 
with SGACC were treated more by combined therapy 
than TSCC patients.

Conclusion

It is important for the clinicians be aware of the in-
vasive nature of oral malignancies especially SCC and 

ACC. These lesions are associated with high recurrence 
rate and distant metastasis and poor prognosis. Early 
detection may enhance the survival rate of the patients. 
The overall survival is lower in TSCC than SGACC 
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and the death rate is higher in these kinds of tumors.

Table 1: Patient and Tumor characteristics.

Patients Characteristic                                Primary Site                                            P-value

         Salivary Gland                       Tongue                               x2_test

Sex Female 198 (58.4%) 667 (38.9%) 0.000

Male 141 (41.6%) 1049 (61.1%)

Race White 268 (79.1%) 1455 (84.8%) 0.025

Black 24 (7.1%) 78 (4.5%)

Other* 47 (13.9%) 183 (10.7%)

T-Stage T1 128 (37.8%) 1041 (60.7%) 0.000

T2 104 (30.7%) 497 (29.0%)

T3 55 (16.2%) 114 (6.6%)

T4a 41 (20.2%) 61 (3.6%)

T4b 11 (3.2%) 3 (0.2%)

Treatment modalities Surgery alone 107 (31.6%) 1335 (77.8%)

Radiation after surgery 232 (68.4%) 381 (22.2%)

Treatment failure Recurrence 2 (0.61%) 40 (2.33%) 0.002

Metastases 13 (4.02%) 26 (1.52%)

Vital Status Alive 290 (85.5%) 1275 (74.3%) 0.000

Dead 49 (14.5%) 441 (25.7%)

t-test

Tumor size Mean (mm) 34.87 58.90 0.000

Age at diagnosis Mean (year) 62.19 62.26 0.933

Table 2: Frequency of subsite’s tumor

Subsite (Tongue) Frequency (%) Subsite (Salivary Gland) Frequency (%)

(C01.9) Base of tongue 323(18.8%) (C07.9) Parotid gland 80(23.6%)

(C02.0) Dorsal surface of 
tongue

54(3.1%) (C08.0) Submandibular 
gland

97(28.6%)

(C02.1) Border of tongue 349(20.3%) (C08.1) Sublingual gland 10(2.9%)

(C02.2) Ventral surface of 
tongue

244(14.2%) (C08.9) Major Salivary gland 8(2.4%)

(C02.3) Anterior 23/ of 
tongue

327(19.1%)  Minor Salivary gland 118(42.5%)

(C02.9) Tongue 419(24.5%)  -  -

                 Total                                    1716 (100%)                                                                             313(100%)
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Table 3.1: Mean survival in patients with M0_N0_Tany_Female_older than 40_Surgery+RT.

                                                                                                            Mean

Primary Site

                                                Estimate

                                              95% Confidence Interval

                Std

 Error

Lower

Bound

Upper

Bound

Salivary Gland 6.990 0.200 6.599 7.382

Tongue 5.372 0.281 4.822 5.922

Overall 6.155 0.181 5.800 6.511
Log Rank Test=18.511    p=0.000.

Table 3.2: Mean survival in patients with M0_N0_Tany_Female_older than 40_noRT.

                                                                                                            Mean

Primary Site

                                                Estimate

                                              95% Confidence 

                Std                                                           Interval

 Error

Lower

Bound

Upper

Bound

Salivary Gland 6.90 0.363 6.197 7.620

Tongue 6.33 0.131 6.084 6.596

Overall 6.38 0.123 6.149 6.631
Log Rank Test=1.089    p=0.298.

Table 3.3: Mean survival in patients with M0_N0_Tany_Male_older than 40_Surgery+RT.

                                                                                                            Mean

Primary Site

                                                Estimate

                                              95% Confidence 

                Std                                                           Interval

 Error

Lower

Bound

Upper

Bound

Salivary Gland 7.362 .214 6.943 7.782

Tongue 5.298 .166 4.973 5.624

Overall 5.651 .147 5.362 5.940
Log Rank Test=27.343    p=0.000.
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Table 3.4: Mean Survival in patients with M0_N0_Tany_Male_ older than 40_noRT.

                                                                                                            Mean

Primary Site

                                                Estimate

                                              95% Confidence 

                Std                                                           Interval

 Error

Lower

Bound

Upper

Bound

Salivary Gland 6.227 0.501 5.244 7.209

Tongue 6.511 0.166 6.186 6.837

Overall 6.478 0.158 6.169 6.788
Log Rank Test=0.838    p=0.360
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