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ABSTRACT
Background and Objectives: Squamous cell carcinoma of the tongue (SCCOT) is the most common 
malignant neoplasm in oral cavity. At the time of the diagnosis of SCCOT regional metastases 
with a high mortality rate are common, which is due to the extensive lymphatic system drainage 
of the tongue. Although the level of healthcare has significantly improved, the survival rate is still 
low with an unsatisfactory cure rate. The present study was designed to establish a clinical review 
on adults with SCCOT and to determine whether the rate of SCCOT has been changed over the 
20-year.
Methods: A cohort of 102 patients was recruited for this retrospective study. The study was carried 
out by reviewing the medical reports and case notes of patients with histologically confirmed 
SCCOT. 
Results: The peak incidence was observed between 60 and 70 years. Stage I disease was found in 
24, stage II in 64, stage III in 10 and stage IV in four patients. Seventy-three patients were treated 
with combined therapy; surgery and radiation, whereas, 29 patients received only surgery. The 
overall 5-year survival was 60%. Thirty patients developed tumor recurrence including 12 local, 
12 nodal, four locoregional, and two distant. Thirty-four patients died during the follow-up period, 
six with persistent disease, and 62 remained cancer free, giving a mortality and morbidity rate of 
39%. 
Conclusion: This study recommends aggressive early treatment of patients with SCCOT including 
resection of the primary tumor with a safe margin (1.5cm) in addition to an appropriate neck 
dissection.
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Introduction

Squamous cell carcinoma of the tongue 
(SCCOT) is the most common malignant 
neoplasm of the oral cavity and represents 

approximately 3% of all human malignant tu-
mors (1, 2). Carcinoma of the tongue comprises 
between 17.6 and 42.8% of all intraoral cancers 
(3, 4). Between 1948 and 1995, the number of 
patients with SCCOT at Anderson Cancer Cen-
ter, Texas, USA, has steadily increased from few-
er than 10 patients per year to as many as 52 (5). 
Moreover, cancer of the tongue has been regard-
ed as a disease that usually affects men between 
the 6th through the 8th decades of age with a low 
survival rate after initial diagnosis due to its high 
propensity for regional metastasis (6, 7). 
The present study was designed to establish a 
clinical review on adults with SCCOT and to 
determine whether the rate of SCCOT has been 
changed over the 20-year period between 1984 
and 2003. 

Materials and Methods

Between February 1984 and March 2003, 154 
patients with histologically confirmed SCCOT 
(Approximately 20% of all oral and oropharyn-
geal SCC cases) were referred to Besat Teach-
ing Hospital in Hamedan Province, western Iran. 
This hospital, as the only facility of this kind, 
acts as a national referral center for patients with 
cancer which covers Hamedan Province with an 
estimated population of 2 million people. We ex-
cluded 52 patients who received palliative care. 
The remaining 102 patients, who underwent sur-
gical treatment, were included in the study. Our 
policy was to evaluate all patients at a joint head 
and neck radiation/oncology department. All pa-
tients were clinically re-staged according to the 
1997 Union for International Cancer Control 
(UICC), and 1997 American Joint Committee 
for Cancer Staging and final results reporting in 
American Joint Committee on Cancer (AJCC) 
system (8, 9). 

The study protocol was approved the Ethics 
Committee of Besat Teaching Hospital in accor-
dance with the declaration of Helsinki.

Results

All 102 patients had SCCOT (squamous cell car-
cinoma 100 cases and verrucous carcinoma two 
cases). There were 67 males and 35 females with 
the median age of 57 years (age ranged from 
40 to 70 years) (Fig.1). The preoperative clini-
cal stages included 24 stage I (23.5%), 64 stage 
II (67.2%), 10 stage III (9.8%), and 4 stage IV 
(3.9%) patients (Fig. 2). There were 57, 43 and 
two cases with well-differentiated, moderately-
differentiated and poorly-differentiated squa-
mous cell carcinomas, respectively. The average 
follow-up examination time was 31 months.

Fig.1: Clinical feature of tongue squamous cell 
carcinoma. (Original)

Fig. 2: Pathological feature of tongue squamous 
cell carcinoma, grade III. (H&E ×100)
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The most common complaint among 77% of pa-
tients was a painless swelling or ulcer. The re-
maining 23% complained of a dull ache radiat-
ing deeply into the ear. The majority of patients 
(86%) had a median delay in diagnosis of less 
than 12 months. The typical lesions developed on 
the lateral border (96%) and on the dorsum of the 
tongue (4%). The preoperative diagnostic proce-
dures included open biopsy, fine needle aspira-
tion (FNA), ultrasound, computed tomography 
scan and magnetic resonance imaging.
Thirty patients (29.4%) developed tumor recur-
rences including 12 local, 12 nodal, four local 
nodal and two distant metastases. At the final 
follow-up examination, two patients died of op-
erative complications, 26 died of the carcinoma 
of the tongue, two died of second primary, four 
died of other causes, six were alive with a sec-
ond primary (bronchogenic SCC) developed 
a year after treatment and they died within the 
next several months, and 62 remained alive free 
of tumor. Finally, the 5-year overall survival rate 
was 60%.
The operations performed for those patients suf-
fering from SCCOT included partial glossectomy 
in 58 patients (56.8%), hemiglossectomy in 26 
(25.5%) and subtotal glossectomy in 18 (17.6%). 
All patients had some type of neck dissections. 
Eighty-eight patients had supraomohyoid neck 
dissection (SOHND) 10 cases underwent radical 
neck dissection (9.8%) and four cases had bilat-
eral functional neck dissection (3.9%).
Adjuvant radiation therapy was mostly used 
when the primary tumor had close margins or 
perineural invasion, multiple lymph nodes con-
tained metastatic tumor or if there was extra cap-
sular extension of tumor outside the lymph node. 

Discussion

The management of SCCOT has been a chal-
lenge and still a source of controversy regarding 
the optimum treatment. Carcinoma of the tongue 
is considered for its high tendency for regional 
metastasis and poor prognosis. Cervical metas-

tases preceding distant dissemination are highly 
complicated factors, but treatment without con-
trolling the primary lesion is inefficient. Modern 
treatment strategies and dissection techniques, 
have substantially improved the long-term sur-
vival of patients. Particularly, the improvement in 
survival rate was observed in patients with neck 
dissection as a primary treatment. These find-
ings, supports this strategy that all patients with 
SCCOT treated surgically should undergo neck 
dissection for prognostic and therapeutic pur-
poses. This approach was based on the previous 
studies of Lydiatt et al. and Myers et al. (10,5). In 
the aforementioned studies, loco regional control 
and survival rate at 5 years were 50% and 33% 
respectively in patients with negative neck (N0) 
treated with resection of the primary tumor alone 
compared with 91% and 55%in patients treated 
with resection of the primary tumor plus elect ive 
neck dissection.
For many years supra omohyoid neck dissec-
tion (SOHND) that encompasses levels I to III 
of neck was applied as the standard treatment 
method for oral and oropharyngeal squamous 
cell carcinomas (11). This technique provides an 
optimal clinical outcome, less postoperative de-
formity and least functional morbidity. However 
for tongue SCC, surgeons should closely evalu-
ate and remove any lymph nodes evident within 
level IV (11).       
 In our study, all 24 patients with stage I disease 
were operated on and seven were given adjuvant 
irradiation. All stage II lesions (64 cases) were 
excised, and adjuvant radiation therapy was used 
in 52 patients. The 5-year overall and relapse-free 
survival did not differ among patients with stage 
I and II disease. Mitchell et al. found a 5-year 
overall survival rate of 89% and 69% for patients 
with stage I and stage II lesions respectively 
(12). Nyman et al. reported 66% and 67% five 
year relapse-free survival rate for stage I and II 
disease respectively (13). In the present study, 
the 5-year overall survival rate was 60% and 
5-year relapse- free survival rate for stage I and 
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II disease was 65.9%. All 10 cases with stage III 
lesions were treated by combined resection and 
adjuvant radiation therapy and all stage IV lesions 
(4 patients) were treated by surgery and radiation 
that resulted in a 5-year overall survival rates of 
21.4% and 16.6% respectively. The survival rate 
in the case of tongue tumor for stage III and IV 
was reported as only 27 % (1).
Histological differentiation had no prognostic 
impact, which was in agreement with outcomes 
reported by Nyman et al. (12), and Pernot et al. 
(13) but it was in contrast to some other studies 
(14, 15). The surgical margin is considered as an 
independent prognostic factor that affects both 
overall and relapse-free survival (16). In head and 
neck cancers the incidence of local recurrence is 
higher with positive histological resection mar-
gin than negative histological resection margin. 
The reported incidences of local recurrence rate 
in positive margin ranged from 29% to 70% and 
4% to 38% for negative resection margin (6). The 
5- and 10-year overall survival rates in patients 
with clear surgical margins were 72% and 64% 
respectively compared with 21% and 0% for 
those whose margins were involved (17). Local 
recurrence could still occur in patients with his-
tologically clear resection margins and it might 
be due to the failure of the histologic detection 
of tumor at the margin, micro metastasis skip be-
yond the resection margin or tumor implantation 
during surgery (6). The local recurrence rate of 
negative resection margin was 11.7% in the pres-
ent study. Perineural infiltration has been report-
ed to be a poor prognostic histological feature 
in head and neck cancer (17, 18). The incidence 
of local recurrence increases significantly with 
presence of the histologic feature of perineural 
infiltration (6). Perineural infiltration was more 
reliable prognostic factor than the tumor stage, 
three-dimensional size, and other histological 
factors in the prediction of local recurrence (6). 
Perineural infiltration was also considered as a 
poor prognostic factor for survival owning to the 
high incidence of recurrence (6). Patients who 

had local or regional recurrence had shorter sur-
vival periods. The patients with regional recur-
rence fared poorly and those with local recur-
rence did even worse (5). Our finding of a low 
proportion of cases living in rural (six cases) or 
semi-urban (three cases) areas corresponds with 
figures showing a genuine trend towards higher 
head and neck cancer rates in urban compared 
with rural or semi-urban communities (19).
In this retrospective sampling, 40% of patients 
had a history of moderate to heavy tobacco 
smoking for more than 20 years. However it is 
still controversial that may be this exposure to 
tobacco smoke may be too short for malignant 
transformation to occur (20). Furthermore, 32.2% 
of the sample had never smoked and only 6% of 
the patients had a history of drinking alcohol.
Moreover, approximately 38% of all cases in this 
study had exposure to tobacco, opiate, or alcohol. 
Although this study was clearly limited by its 
design as a retrospective review and by the small 
number of patients, our findings were consistent 
with previous study reporting an association 
between malignant head and neck tumors and 
the joint consumption of tobacco and alcohol 
(7). However, a recent study revealed that these 
risk factors act independently, increasing the 
risk of cancer compared to the non-smoking, 
non-drinking population (1). Other information 
obtained from the patients’ past medical history 
such as family history of cancer, did not appear 
to be predictable for survival (1).

Conclusion

We recommend aggressive early treatment of 
patients with SCCOT including resection of 
the primary tumor with a safe margin (1.5 cm) 
in addition to an appropriate neck dissection. 
In a region with such high prevalence of head 
and neck cancer, more effort should be directed 
towards the importance of early cancer detection 
to improve overall survival and lifestyle as 
well as the chance of preserving the tongue. It 
is important to focus on reducing risk factors 
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and also to take into account the various other 
prognostic factors. 
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