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Abstract 

Background: Worldwide, oral cancer is ranked as the fifth most fatal cancer. It has different clinical presentations, specifically, patients with 
tongue cancer typically present with a sore or a lump. The treatment depends on the stage, with single modality treatment being the most used 
for stage I and II tumors, and combined treatment being used most of advanced stages.

Methodology: This is a retrospective study done in Khartoum Dental Teaching Hospital on patients diagnosed with tongue squamous cell 
carcinoma from 2011 to 2019.

Results: A total of 69 patients were included in this study, 58% of the patients were females and 42% were males. The majority of the 
patients were stage IV (66.7%), followed by stage III (18.8%), and only (7.2%) were at stage II. Most of the patients received surgical treatment 
(52.2%) with (15.9%) having adjuvant therapy and (18.8%) had both, segmental resection was the most common surgical resection in this study 
followed by soft tissue and marginal resection (43.5%, 15.9%, and 2.9% respectively). The surgical margins were negative in (37.7%), positive in 
(11.5%) and close in (1.4%). There was a perineural invasion in (21.7%) and was absent in (65.2%), microscopic depth of invasion was >or equal 
to 4mm in (52.2%), >4mm in (1.4%) and <4mm in (10.1%). The overall survival rate for the patients in this study was (45%).

Conclusion: The current study showed that the most common site of this cancer was the lateral part of the tongue. Also, an increase in the 
incidence of tongue cancer among adults of 40 to 60 years old was found. Most of the patients in this study were at a late stage. Ulcerative swelling 
was the most common clinical feature. Moreover, surgical treatment was the most common treatment done to the patients and the overall survival 
rate of the patients was 45%.

Keywords: Tongue; Squamous cell carcinoma; Staging; Treatment; Outcomes 

Introduction

Oral cancer is the fifth most fatal cancer worldwide [1], In 
developed countries, the most common site of oral cancer is 
the tongue whereas in Sudan the gingivo-buccal sulcus is more 
predominant due to an increase in smokeless tobacco usage [1]. 
The most dominant risk factors of all head and neck cancers 
including the tongue are chewing tobacco and using snuff [2-6]. 
The most common clinical presentation in patients with tongue 
cancer is a sore or lump, it can also be presented as an indurated 
ulcer with raised edges or as an exophytic growth. A 2 centimeters, 
small growth with no spreading to the lymph nodes is considered 
a Stage I tumor, if its dimensions are between 2-4 centimeters 
without spreading to the lymph nodes it’s a Stage II tumor, a 
Stage III tumor is larger than 4 centimeters with no spread to 
the regional lymph nodes. If the tumor spreads to nearby tissues,  

 
lymph nodes or any other body part it is considered a Stage IV 
tumor regardless of its size [7,8]. In stage I and II tumors, single 
modality treatment is preferred (surgery or radiotherapy), for 
advanced stages (Stage III and IV tumors) combined treatment 
has proven to be more effective (surgery + radiology/ Chemo-
radiotherapy) [9]. The current study aimed to determine the 
presentations, histopathologic predictors, and clinical outcomes 
of tongue squamous cell carcinoma at Khartoum Teaching Dental 
Hospital.

Materials and Methods

The authors retrospectively identified all patients diagnosed 
with tongue squamous cell carcinoma from 2011 to 2019 at 
Khartoum Teaching Dental Hospital. Inclusion criteria were 
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Sudanese patients diagnosed with squamous cell carcinoma of 
the tongue. Patient’s tumor characteristics, demography, and 
treatment were taken from relevant medical records with the 
approval of the University of Khartoum Faculty of Dentistry, Ethical 
Committee Review Board, and the research unit in Khartoum 
Teaching Dental Hospital. Data were collected in data collection 
sheets and analyzed using SPSS version 22 and the results were 
presented in tables and graphs.

Results

A total of 69 patients were included in the current study. The 
most common age group was from 41 to 60 years followed by >60 
(42% and 31.9% respectively), 58% of the patients were females 

and 42% were males. The most common site of this cancer was 
the lateral part of the tongue (87%) followed by the anterior part 
(10%) and finally the posterior part with (3%) (Figure 1). Sixty-six 
percent of the patients had a tumor that wasn’t fixed to the floor 
of the mouth while (33.3%) of the patients had a tumor that was 
fixed. Patients who underwent partial glossectomy in the current 
study were (63%) followed by hemiglossectomy (29%) and finally 
subtotal glossectomy with a percentage of (8%) (Figure 2), (Table 
1). Sixty-six percent of the patients presented at stage IV followed 
by stage III (18.8%) and only (7.2%) were at stage II. Most of the 
patients received surgical treatment (52.2%) with (15.9%) having 
adjuvant therapy and (18.8%) had both, (34.8%) of the patients 
had mandibulotomy while (29%) didn’t (Figure 3), (Table 2).

Figure 1: Site of cancer.

Figure 2: Fixation.
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Figure 3: Type of surgery.

Table 1: Type of treatment.

Frequency Valid Percent

Valid 7 10.1

Adjuvant 11 15.9

both 13 18.8

Surgical 36 52.2

Total 69 100

Table 2: Mandibulotomy.

Frequency Valid Percent

Valid 18 26.1

No 24 29

Yes 27 34.8

Total 69 100

Segmental resection was the most common surgical resection 
in this study followed by soft tissue and marginal resection 
(43.5%, 15.9%, and 2.9% respectively). The surgical margins 
were negative in (37.7%), positive in (11.5%), and close in (1.4%). 
There was a perineural invasion in (21.7%) and was absent in 
(65.2%), microscopic depth of invasion was >or equal to 4mm 
in (52.2%), >4mm in (1.4%) and <4mm in (10.1%) (Table 3-6). 

Local recurrence occurred in (4.3%), locoregional in (1.4%) and 
(44.9%) did not experience recurrence. The majority did not 
receive treatment for the recurrence (91.3%), while (1.4% and 
4.3%) got treated with radiotherapy and surgery respectively, 
the overall survival rate for the patients in this study was (45%) 
(Table 7), (Figure 4).

Figure 4: Percentage of dead and alive patients.
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Table 3: Type of surgical resection.

Frequency Valid Percent

Valid Non 18 26.1

Marginal 2 2.9

Missing 8 11.6

Segmental 30 43.5

Soft tissue 11 15.9

Total 69 100

Table 4: Surgical margins.

Frequency Valid Percent

Valid 16 23.2

.. 2 2.9

Close 1 1.4

Negative 26 37.7

positive 8 11.5

Total 69 100

Table 5: Perinural invasion.

Frequency Valid Percent

Valid 7 10.1

No 45 65.2

Yes 15 21.7

Total 69 100

Table 6: Microscopic depth of invasion.

Frequency Valid Percent

Valid 7 10.1

˂4mm 7 10.1

<4mm 1 1.4

>4mm 1 1.4

≥4mm 36 52.2

missing 17 24.6

Total 69 100

Table 7: Site of recurrence.

Frequency Valid Percent

Valid 2 2.9

. 32 46.4

local 3 4.3

locoregional 1 1.4

no 31 44.9

Total 69 100

Discussion

This is a retrospective study carried out on 69 Sudanese oral 
tongue squamous cell carcinoma (OTSCC) patients at Khartoum 

Teaching Dental Hospital to assess the staging and treatment 
outcomes of OTSCC. The tongue is the most common site of oral 
cancer in the developed countries [1], it affects both males and 
females with a male predominance. It has many risk factors 
including chewing tobacco, human papillomavirus, and others. 
Patients usually present with upper aero-digestive tract symptoms 
but most importantly tongue pain and a non-healing ulcer on the 
tongue. Regarding patients characteristics that were made about 
OTSCC, most of the patients were between the ages 40-60 years 
(42%), (31.9%) were above the age of 60 and only (26,1%) were 
less than 40 years, in similar findings with Masaru Tateda et al. 
results in which 77% of the patients were <40 years and 23% 
were >40 years [10].

About the gender of the patients, the results showed that 
females had a higher percentage than males (58% and 42% 
respectively ), in agreement to Najeeb TA et al. which had closely 
similar results in which 53.7% of the patients were females and 
47.3% were males [11], on the other hand, Masaru Tateda et al. 
results showed male predominance in which 64% of the patients 
were males and 36% were females, the difference in the results 
is probably because Masaru Tateda et al. investigated only 39 
patients while the authors investigated 69 patients [10]. Also, 
Werner Garavello et al. results were different from the authors’ as 
it showed male predominance in which 67% of the patients were 
males and 33% were females [12]. Moreover, the marital status, 
82% of the patients were married, (13%) were single and only 
1.4% were divorced, in closely similar findings to Wei Sun et al. 
results which suggested that 58.5% of patients were married and 
14.1% were divorced [13]. Subsequently, the occupation, (53%) of 
the patients were housewives, (29%) were freelancers, and only 
(1%) were nurses, no previous studies discussed this parameter.

In concern to the smoking status of the patients, (1.4%) were 
shisha smokers, (7.2%) were cigarette smokers and (91.3%) 
were non-smokers. In contrast, B F Adeyemi et al. results showed 
that (80%) of the patients involved in the study were exposed to 
tobacco smoking [14]. Also, G Bachar et al. found that (60.1%) of 
the patients in his study were exposed to tobacco smoking [15]. 
Regarding the clinical presentation of the cancer in this study, 
ulcerative swelling was the most common clinical feature (18.8%), 
(17.4%) presented with pain and endophytic/pain, swelling/pain, 
endophytic/swelling/pain, and numbness all shared the same 
percentage (1.4%) [16]. In contrast, Nootan Kumar Shukla found 
in his study that the most common clinical presentation was ulcer 
(45.1%) followed by pain and neck swelling (5.6%) [17]. About 
the site of this cancer, the most common site was the lateral part 
(87%), (10.1%) for the anterior and the least common was the 
posterior part (3%), in similar findings to Nootan Kumar Shukla 
et al. results that showed that the most commonly involved site 
was the lateral part of the tongue (88.7%) [17]. About the fixation 
of the tumor (66.7%) of the patients in this study had a tumor that 
was not fixed to the floor of the mouth and (33.3%) of them had 
a tumor that was fixed. No previous studies have discussed this 
parameter. Regarding induration, the current study showed that 
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they were present in (50.7%) of patients while were absent in 
(49.3%), no previous studies discussed this parameter. Regarding 
the bone involvement of the tumor, (99%) of the patients in this 
study did not have bone involvement while only (1%) had bone 
involvement, in agreement to C M Heaton et al. findings which were 
closely similar as only (4%) of the patients had bone involvement 
[18].

On the topic of staging of the disease, this study showed that 
(66.7%) of the patients were at stage IV, (18.8%) were stage III, 
and only (7.2%) were at stage II, in agreement to Henstrom D K 
et al. who found that (80%) of the patients in his study had stage 
IV of the disease while only (5%) had stage II [19], in contrast 
to Tallat Najeeb et al. who found in his study that (35.8%) of the 
patients were at stage II of the disease while (5.5%) of them were 
at stage I [11] and also G El-Husseiny et al. found that (61%) of 
the patients in his study were at stage T(1-2) while only (36%) 
were at stage T(3-4) [20]. Concerning the type of treatment that 
was done to patients in this study most of the patients underwent 
surgical treatment (52.2%), (15.9%) underwent adjuvant therapy 
and (18.8%) of the patients having both, in agreement to Majeed 
Rana et al. who found that most of the patients in his study 
(90%) underwent surgical treatment with only (10%) of them 
underwent adjuvant therapy [21], in contrast to Andrew S Jones et 
al. who found that (49.6%) of the patients in his study underwent 
adjuvant therapy and only (24.8%) of them underwent surgical 
treatment [22]. About the treatment done to the patients in this 
study (63%) undergone partial glossectomy, hemi glossectomy 
for(20.3%) and total glossectomy for (8%), in agreement with 
Anthony Po Wing Yuen et al. who found that (70.1%) of patients 
in their study underwent partial glossectomy while only (15%) 
of them underwent total glossectomy [23], in contrast to Nootan 
Kumar Shukla who found that (57.2%) of the patient in their study 
underwent hemi glossectomy while (25.8%) underwent partial 
glossectomy [17].

About bone resection in this study only (15.9%) of the 
patient had undergone bone resection and (53.6%) did not have 
bone resection, no previous studies discussed this parameter. 
Noteworthy, (34.8%) of the patients had mandibulotomy and 
(29%) did not, in agreement to Nootan Kumar Shukla et al. who 
had closely similar to ours, the authors found that (61.3%) of 
their patients underwent mandibulotomy and (38.7%) of them 
underwent trans-oral approach [17]. Regarding the type of 
surgical resection done to the patients in this study, (43.5%) of 
them underwent segmental resection, (15.9%) underwent soft 
tissue resection, and (2.9%) of the patients underwent marginal 
resection. No previous studies discussed this parameter. About 
the surgical margins in this study, (37.7%) were negative, (11.5%) 
were positive, and only (1.4%) were closed, in contrast to Nootan 
Kumar Shukla et al. who found in their study that (97.5%) of the 
surgical margins were negative and only (2.4%) were positive 
[18], also Snehal G et al. who found that (89%) of the patients in 
his study had negative surgical margins and only (10%) of them 

had positive surgical margins [24]. Concerning perineural invasion 
the authors found it in (21.7%) of the patients in our study and 
(65.2%) did not have a perineural invasion, in agreement to Amal 
Isaiah et al. whose findings were closely similar to ours in which 
they found that (8.9%) of the patients in his study had perineural 
invasion and (91.1%) did not [25], in contrast to Snehal G et al. 
who found that (85%) of the patients in their study had perineural 
invasion with only (15%) of them did not have it [24]. 

Regarding the lymphovascular invasion, we found it in (24.6%) 
of the patients in this study and (62.3%) were clear of it, in closely 
similar findings to Snehal G et al. as they found it in only (3%) of 
the patients in his study with (97%) of them not having it [24]. 
Concerning extranodal invasion (13%) of the patients in our study 
experienced it while (73.9%) did not have it, in similar findings to 
Nootan Kumar Shukla et al. who found that (26%) of the patents in 
their study had extranodal invasion were the rest of them did not 
experience it [18], also Sohail Awan et al. found that (25.6%) of 
the patients in their study had extranodal invasion while the rest 
of the patients were clear of it [26]. About the microscopic depth 
of invasion (52.2%) of the patient in this study had a tumor that 
was > or equal to 4 mm deep, (10.1%) had a tumor that was < 4 
mm deep, and only (1.4%) of the patients having a tumor that was 
<4 mm deep, Snehal G et al. had closely similar findings to ours in 
that he found that (79%) of the patients in his study had a tumor 
that was >4 mm deep and only (21%) of the patient’s tumor was 
< 4 mm deep [24], in contrast to Amal Isaiah et al. who found that 
(63.4%) of the patients in their study had <3 mm deep tumor with 
only (35.7%) of the patient having a >3 mm deep tumor [25].

Furthermore (79.3%) of the patients in this study were found 
to have it while only (18.8%) of them were clear of any pathologic 
lymph nodes, in closely similar findings to Nootan Kumar Shukla 
who found that (56.4%) of the patients in his study had positive 
pathologic lymph nodes with the rest being clear of it [17], in 
contrast to Tao Zbang et al. who found that only (9.2%) of the 
patients in his study had positive pathologic lymphnodes [27]. 
Concerning the adjuvant therapy (50.7%) did not have any type of 
adjuvant therapy, (21.7%) had radiotherapy and only (1.4%) had 
chemotherapy, in agreement to Wenli Yang et al. who found that 
(68.5%) of the patients in their study did not undergo adjuvant 
therapy with only (31.5%) of them having to go through with it 
[28], in contrast to Nootan Kumar Shukla et al who found that 
(78.5%) of the patients in their study had adjuvant therapy with 
the rest of them were not advised to have adjuvant therapy [17]. 
About the site of recurrence (44.9%) of the patients in this study 
did not experience recurrence, (4.3%) had local recurrence, and 
only (1.4%) of the patients had locoregional recurrence, in closely 
similar findings to Nootan Kumar Shukla et al. who found that only 
(8.8% and 10.4%) of the patients in his study experienced local 
and regional recurrences respectively [17], in contrast to Jeffrey C 
et al. who found that (63%) of the patients in his study experienced 
local recurrence [29]. Concerning the treatment for recurrence 
(4.3% and 1.4%) of the patients in this study got treated with 
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surgery and radiotherapy respectively, in closely similar findings 
to Jeffrey C et al. who found that (7.4%) of the patients in their 
study got treated with radiotherapy for the recurrence [25], in 
contrast to Amal Isaiah et al. who found that (50%) of the patients 
in her study underwent surgical treatment for recurrence [25]. 
Regarding the mortality of the disease in this study (55%) of the 
patients died while (45%) of them are still alive, in contrast to 
Amal Isaiah et al. who found that the overall survival rate of the 
patients in their study was (89%) [25], also Nootan Kumar Shukla 
et al. who found that the overall survival rate for the patients in 
their study was (78.6%) [17].

In this study, we found that elderly patients more than 60 
years old have a significantly low survival rate (P.value = .000), 
also over 60 patients present more frequently with pain ( P.value 
= .043) and bone involvement tend to be more frequent in stage 
4 (P.value = .026). Negative margins and negative pathologic 
lymphnodes tend to be more frequent with partial glossectomy 
(P.value = 0.000 and 0.001 respectively), also patients not taking 
any adjuvant therapy have better survival than those taking 
radiotherapy or chemotherapy or both (P. value = .023). Weakness 
points of this study include the decrease in sample size due to 
incomplete medical records.

Conclusion

Most of the patients diagnosed with oral tongue squamous 
cell carcinoma in this study were at a late stage (mainly stage IV) 
when they presented to the hospital. Ulcerative swelling was the 
most common clinical feature of the patients. Surgical treatment 
was the most common treatment done to the patients, most of the 
patients had negative surgical margins. Most of the patients did not 
have perineural invasion nor lymphovascular invasion, there was 
also no extranodal invasion in most of them, with the microscopic 
depth of invasion being more than 4 mm in most of them. Most 
of the patients did not experience any type of recurrence and the 
overall survival rate of the patients was 45%.
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