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Abstract                                                                                                                                    

Background: Oral cancer in Sudan constitutes a serious health problem and squamous-cell 

carcinoma is the most prevalent type of oral malignancy. The Epstein-Barr virus (EBV) infection 

is associated with lymphoid and epithelial tumors (nasopharyngeal and oropharyngeal 

carcinoma), however, the direct causal relationship between the virus and the development of 

tumors is controversial.                                                                                                                                           

Objective: To perform molecular detection of Epstein-Barr virus  among patients with 

oropharyngeal squamous-cell carcinoma (OSCC) attending Khartoum Dental Teaching Hospital.                                                                                                                                                                  

Materials and methods: 50 paraffin-embedded tissue biopsies from both well differentiated 

oropharyngeal squamous cell carcinoma tissue (40 specimens) and benign tissue (10 specimens) 

were collected from patients attending Khartoum Dental teaching Hospital. Tissues were 

examined for presence of EBV nuclear antigen-1 (EBVNA-1) using polymerase chain reaction. .                                                                                                                                                        

Results: Out of 40 OSCC paraffin-embedded tissue specimens, EBV was detected in 7 (17.5%) 

samples, and in 10 samples of benign tumors 2 (20%). This finding was statistically insignificant 

(p = 0.85).                                                                                                                                             

Conclusion: Association of Epstein-Barr virus with oropharyngeal squamous-cell carcinoma 

was statistically insignificant.  
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Introduction  

Mouth (oral) cancer is a major neoplasm worldwide, and accounts for most head and neck 

cancer. Theoretically it should be largely preventable or detectable at an early stage. Oral cancer 

is a disease with complex etiology. Important factors may predispose to oral cancer, e.g. 

smoking, alcohol intake, and chewing tobacco. Genetic susceptibility as well as strong DNA 

virus involvement are other important predisposing factors. Most oral cancer is squamous cell 

carcinoma and originates from outgrowth of the mucosal epithelium. Oral squamous cell 

carcinoma (OSCC) is the most frequent oral cavity malignancy accounting for over 90% of oral  
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cancers. It represents the sixth most frequent malignant tumor worldwide1.                                          

OSCC is the commonest malignant lesions in Sudan representing 66.5%. Its prevalence rate is 

higher in men than in women. Some studies had reported oral cancer in patients without 

exposure to these risk factors; and this fact had suggested the role of additional factors involved 

in carcinogenesis. In recent years the prevalence rate for oral cancer in Sudan had dramatically 

increased and constituted a serious health problem. Molecular methods such as PCR and in situ 

hybridization had detected Epstein-Barr virus in many cancers including oral cancer. Epstein-

Barr virus (also called human herpes virus-4) is a DNA virus being one of eight known viruses in 

the herpes family and is one of the most common viruses in humans2.                                                                

EBV is transmitted primarily through saliva. It is a common virus infecting more than 90% of 

adults worldwide. It is a very well known oncogenic human herpes virus that has been implicated 

in several malignant tumors affecting epithelial cells and B lymphocytes. It is now known to 

infect pharyngeal epithelium. It has been suggested that the natural history of EBV infection 

might involve replication in the oral or pharyngeal tissues at the time of the initial infection.                        

A study conducted in Okinawa (2003) investigated 188 cases of oral malignant tumors and found 

94% of these as OSCC cases, and 72% of these OSCC cases were due to EBV infection3. 

Another study conducted in Sudan (2013) on 217 patients with oral cancer (145 were chewing 

tobacco 'tumbak' users and 72 were non users). In this study EBV DNA was detected in 53 

(37%) tumbak users and 16 (22%) in non-users. The prevalence rate for oral cancer in Sudan had 

dramatically increased and constituted a serious health problem.                                                                                 

Materials and methods                                                                                                          
 

This was a descriptive, retrospective, cross-sectional study, conducted at Khartoum Dental 

Teaching Hospital; during 2017. 50 participants were enrolled in the study: 40 of them were 

patients with well, differentiated oropharyngeal squamous-cell carcinoma, and 10 patients with 

benign oral tumors. Paraffin embedded well differentiated oropharyngeal squamous-cell 

carcinoma tissues and benign tumors tissue were investigated. The age incidence of patients 

ranged from 17-90 years (mean age 55.6 years). Clinical and laboratory data was collected from 

patients' files in the hospital. All tissues were investigated using polymerase chain reaction 

technique.                                                                                                                                                           

The Analytica Jena kit (An Endress and Hauser Company, Germany) was used  for purification 

of DNA from formalin fixed paraffin embedded tissues .Xylene was used for dissolving the 

paraffin, then the tissue rehydrated by a series of ethanol washes, incubated at 37ºC to evaporate 

the residual ethanol, and then adding a lysis solution and proteinase K for complete lysis. The 

tissues were preheated by the thermal mixer to 90ºC, incubated ,and the binding solution was 

added. Then the sample was spun, filtered, and a series of washings were made. It was 

centrifuged at a high speed to remove all traces of ethanol. At last, the DNA was eluted in 50µl 

elution buffer and stored at -20ºC until used.                                                                                               

Detection of (EBVNA-1) polymerase chain reaction (PCR) was performed by processing the 

extracted DNA with primers specific for EBV gene (EBV Nuclear Antigen-1). The primers used: 

1. Forward primer: 5´TGAATACCACCAAGAAGGTG 3´                                                                                       
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2. Reverse primer: 5´ AGTTCCTTCGTCGGTAGTC 3´.                                                                    

Amplification of the virus DNA was performed by initial denaturation at 94°C for 10 minutes, 

denaturation at 95°C for 45 seconds, annealing at 60°C for 45 seconds, and extension at 72°C for 

one minute, and final extension at 72°C for 10 minutes.                                                                                                

PCR products were subjected to gel electrophoresis, visualized in 2% agarose gel, stained with 

ethidium bromide, and compared with 50 bp DNA ladder and band length amplicon 80bp.  

Results  
 

50 paraffin-embedded tissues, 40 of them were OSCC specimens and 10 paraffin-embedded 

benign lesions specimen, were analyzed for detection of Epstein Barr Virus by PCR method.     

30 (60%) of our patients were males (6 patients with benign tumors and 24 with OSCC), and 20 

(40%) were females (4 patients with benign tumors and 16 with OSCC). Out of the 40 OSCC 

paraffin-embedded tissues specimens, EBV DNA was identified in 7 (17.5%) samples, and out 

of 10 samples of benign tumors 2 (20%) samples was positive for EBV. Statistical analysis                           

showed no significant correlation (p = 0.85).                                                                                         

Out of the nine positive EBV DNA patients (with OSCC and benign lesions), 6 patients (66.7 %) 

were males and 3 patients (33.3%) were females. The prevalence rate of OSCC was higher in 

males than females. The correlation of EBV DNA positivity with gender was insignificant                             

(p = 0.76).                                                                                                                                                                            

The age range of the nine 9 positive EBV DNA samples was from 36-70 years. The correlation 

of EBV DNA positivity with age incidence was also insignificant (p = 0.64).                                                          

The anatomical sites of lesions are exhibited in Table (1). Among OSCC cases, positive EBV 

DNA was found more commonly affecting the labia and tongue (2 cases each); while among 

benign tumour cases, positive EBV DNA was found affecting the mandible and lips (one case 

each). The correlation of EBV DNA positivity with the anatomical sites of lesions was 

insignificant (p = 0.88). 

Discussion 

The prevalence rate of EBV in the general population is very high, and there are nearly 200,000 

annual new cases worldwide. In the first two decades of life, EBV can infect 90% of the 

population. In this study EBV DNA was detected in 7 cases (17.5%) of OSCC and 2 cases (20%) 

of benign tumors This correlation was insignificant (p = 0.85). The prevalence rate of OSCC was 

found higher in men than women. This correlation was also insignificant (p = 0.85). The 

correlation between EBV DNA positivity and gender was insignificant (p = 0.76). The 

correlation between EBV DNA positivity and age incidence was also insignificant (p = 0.64).                

Badrawy and his colleagues (2014) conducted a similar study and reported a frequency rate of 

(20%) among EBV DNA positive OSCC cases4.                                                                                              

Also, Higa and his co-workers (Okinawa) studied 54 patients with OSCC and found 39 patients 

(72.2%) were infected with EBV. This finding disagrees with the findings of our study. 

However, another study in Mainland (Japan), showed no significant correlation between EBV  
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and oral squamous cell carcinoma5.  Furthermore, Bagan and his co-authors6 reported a  

prevalence rate ranging from 15%-77% in OSCC patients. This finding was similar to the 

findings of the present study.     

                                                                                                                         

Table (1): Distribution of positive EBV DNA according to                                                                                

the anatomical sites of OSCC and benign tumors 

 

Site 
Positive EBV DNA Negative EBV DNA 

 

Total 
OSCC Benign tumors OSCC Benign tumors 

Mandible 1 1 6 2 10 

Gum 1 0 3 0 4 

Labia 2 0 2 0 4 

Tongue 2 0 6 2 10 

Salivary glands 1 0 1 0 2 

Lips 0 1 7 0 8 

Jaws 0 0 1 1 2 

Maxilla 0 0 2 1 3 

Buccal cavity 0 0 3 1 4 

Palate 0 0 2 1 3 

Total 7 2 33 8 50 

(p = 0.88) 

Saravani and his colleagues7 found no significant OSCC risk in patients with EBV infection. 

Their data did not neither support the hypothesis that EBV is directly involved in OSCC 

formation nor ruled out the possibility that this virus might play an indirect carcinogenic role.  

This finding is similar to that reported in our present study.                                                       
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Recommendations: Studies with larger sample size are recommended to evaluate the 

significance of such high frequency rate of EBV DNA positivity among OSCC patients. 

Further studies are also recommended to explain the possible role of behavioral factors 

(smoking, chewing tobacco, and alcohol indulging ) that might contribute to development of 

oropharyngeal tumors.                                                                                                                               

Conclusion: Association of Epstein-Barr virus with oropharyngeal squamous-cell carcinoma 

was statistically insignificant.  
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