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ABSTRACT 
Esophageal cancer is the eight most common cancer worldwide and the sixth cause of 
cancer related death with squamous cell carcinoma (SCC) accounting for almost half of all 
esophageal cancers.  Oncogenic human papilloma virus (HPV) has been hypothesized as a 
risk factor for esophageal squamous cell carcinoma. The aims of this review was to 
estimate the present of (HPV 16 and 18) by immuno histochemical technique   
In this is  descriptive retrospective study, which  carried out in Ibn sena Hospital- 
Khartoum-Sudan,  formalin fixed paraffin embedded  blocks from 30 patients previously 
diagnosed as esophageal tumors were included (20 of them with esophageal malignant 
tumor and 10 of them were benign) ,their age ranging from 8-98 years with mean age of 
59 years old.  
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Five (4) micron was taken on positively coated slide for immuno histochemical detection of   
HPV (16 and 18). SPSS version 11.5 computer programs were used to analyze the   data, 
frequencies, and means, the P. value was calculated by Chi square test.  
The study involved (30) subject twenty out of them were males (66.7%) and (33.3%) were 
females with (2:1) male: female ratio. Sven samples (23.3%) were positive for HPV (16, 
18), while 23(76.7%) were negative, with no statistically significant difference between 
HPV infection and type of tumors.  
HPV infection, especially type 16, 18 should be considered as a risk factor for esophageal 
malignancies in Sudan.  
Keywords: Human Papilloma virus, Esophageal Cancer and Immuno histochemistry. 

 

INTRODUCTION 
Esophageal carcinoma (EsC) affects more than 450000 people worldwide and the incidence 
is rapidly increasing (Pennathur, et al.2013). Currently, EsC is the eighth most common 
incident cancer in the world because of its extremely aggressive nature and poor survival 
rate (Enzinger and Mayer, 2003; Mao, et al.2011). 
EsC exhibits an epidemiologic pattern distinct from all other cancers (Blot,. 1999; Engel, et 
al.2003). The incidence of esophageal adenocarcinoma has increased sharply over the past 
few decades, both by period and birth cohort. Etiological studies are required to explain the 
rapid increase of this lethal cancer (Lepage, e t al.2008).                                                                                                                      
The etiologies of squamous cell esophageal carcinoma seem to differ between low-
incidence regions and high-incidence regions. For example, tobacco and alcohol use are 
important risk factors for esophageal cancer in industrial countries (Castellsague, et 
al.2000), whereas in high-incidence regions other factors, such as nutritional deficiency, 
have a stronger relation to disease incidence (Sharp, et al.2001; Sammon.2007). Northern 
China is one of the world's highest incidence regions (Li.1982; Munoz and Buiatti.1996), but 
studies that have been carried out there have not yet identified the basis for the high 
incidence (Xibib, et al. 2003; Tran,  et al.2005).                                                         
Involvement of human papilloma virus (HPV) infection in esophageal cancer was first 
suggested in 1982 (Syrjanen.1982), but this studies that have tested this hypothesis have 
not obtained consistent results (de Villiers, et al.1999; Zhang, et al.2011).                                                                                                 
Esophageal cancer usually occurs as either squamous cell carcinoma in the middle or upper 
one-third of the esophagus, or as adenocarcinoma in the lower one-third or junction of the 
esophagus and stomach (Jemal, et al.2010; Fritz, et al.2000). In the highest risk area, 
stretching from northern Iran through the central Asian republics to North-Central China, 
often referred to as the “esophageal cancer belt,” 90% of cases are squamous cell 
carcinomas (Tran, et al. 2005; Gholipour, et al. 2008). 
 Major risk factors for squamous cell carcinomas in these areas are not well understood, but 
are thought to include poor nutritional status, low intake of fruits and vegetables, and 
drinking beverages at high temperatures (Islami, et al. 2009; Wu, et al 2009). In low-risk 
areas such as the United States and several Western countries, smoking and excessive 
alcohol consumption account for about 90% of the total cases of squamous cell carcinoma 
of the esophagus (Engel, et al. 2003). Smoking, overweight and obesity, and chronic 
gastroesophageal reflux disease, which triggers Barrett's esophagus, are thought to be the 
major risk factors for adenocarcinoma of the esophagus in the United States and some 
Western countries (Engel, et al. 2003; Kamangar, et al. 2009). 
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 A number of studies also found smokeless tobacco products and betel liquid (with or 
without tobacco) as risk factors for esophageal cancer in certain parts of Asia (Lee, et al. 
2005; Wu, et al. 2006).  
Infection with human papillomavirus (HPV), especially HPV type 16, has been implicated as a 
possible risk factor for esophageal cancer in three seroepidemiologic studies (Han, et al. 
1996; Bjorge, et al. 1997). In two prospective studies (Dillner, et al. 1995; Bjorge, et al.1997), 
HPV16 seropositivity was associated with a more than six fold excess risk. Although the 
number of observed cases did not permit separate analyses by histologic type, the 
association appeared to be the strongest in the case of squamous cell carcinoma (Dillner, et 
al. 1995; Bjorge, et al. 1997).   
 

MATERIALS AND METHODS 
Clinical samples: This is retrospective descriptive study aimed to detect the HPV (16.18) in 
esophagus tumor using immuno histochemistry. The group included 30 participants, their 
age ranging from 8-98 years with mean age of 59.03 years old. Thirty paraffin blocks that 
previously were diagnosed as esophageal tumor (20 were esophageal cancer and 10 were 
benign) were selected from Ibn Sina Hospital- Sudan during the period from May to 
November 2014. Patient identification data were retrieved from patients records data 
include age and sex  
Sample collection and preparation 
From each paraffin blocks two sections were cut into 4µm thickness, sections were floated 
into preheated 40𝑐 using water bath, one section was placed in coated slide for immuno 
histochemistry and the other for Hematoxylin and Eosin.   
Immuno histochemistry 
Immuno histochemistry (Quartett kit) for HPV 16 and 18 E6 early proteins was performed 
following the manufacturer’s instructions. Briefly, paraffin-embedded sections were 
dewaxed; antigen retrieval was performed by heating the sections for 30 minutes in 
phosphate buffer saline. Endogenous peroxidase activity was  blocked with 3% hydrogen 
peroxidase for 10 minutes, then washed in phosphate buffer (PBS)for 2 minutes , then 
section was incubated with primary antibodies (HPV) for 30 minutes at room temperature in 
a moisture chamber, and then rinsed in phosphate buffer saline for 2 minutes. Immune 
section incubated with primary antibody enhancer for 15 minutes, then washed in 
phosphate buffer for 2 minutes, then secondary antibody labeled with horse reddish 
peroxidase was applied for 15 minutes.  Sections were incubated in diaminobenzidine tetra 
hydrochloride to produce the characteristic brown stain for the visualization of the 
antibody/enzyme complex for 1-3 minutes, and then washed in phosphate buffer for 2 
minutes. (Quartett kit) 
Counter stain: Sections were counter stained with Mayer haematoxylin and blued in running 
tap water for 5 minutes and dehydrated in ethyl alcohol, then cleared in xylene 2 minutes 
for each, finally mounted using DPX media. The immuno histochemistry dark-brown signals 
scattered in the infected tumor cells 
 

RESULT 
The study involved 30 subject twenty out of them were Samples from 30 patients previously 
diagnosed as esophageal tumors including  (20 with esophagus cancer and 10 were benign),  
twenty were males  (66.7%) and ten were females (33.3%) , their age ranging from 8-98 
years with mean age of 59.03 years old. 
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The majority of esophageal tumors patients were above 50 years old 21(70%) and 9 (30%) 
were less than 50 years old as in (Table .1). 
IHC result revealed that the positive rate of HPV was 23.3 0% and in the comparison 
between the type of tumor and HPV immuno histochemical results, the study revealed that, 
the positive expression of HPV in the malignant tumor samples was detected in six patients, 
while only one case express IHC HPV among benign tumor, with no statistically significant 
differences between the association of HPV infection and the type of tumor as showed in 
(Table 2 and 3)  
 

Table. 1. Description of study population by age. 

Age group Frequency Percent 

≤50 9 30 

<50 21 70 

Total  30 100 

 
Table. 2. Frequency of HPV immuno histochemical results among study group. 

HPV Frequency Percent 

Positive  7 23.3 

Negative  23 76.7 

Total  30 100 

 
Table 3. Relation between HPV immune histochemical results and esophagus tumors. 

Esophagus tumor HPV immuno histochemical 
result 

Total P. value  

Positive Negative  
 
0.222 

Malignant   6 14 20 

Benign  1 9 10 

Total  7 23 30 

 

DICUSSION 
There are more than 130 HPV types identified and these have been classified into low- or 
high-risk groups according to their potential for oncogenesis (Zur, 2009). The high-risk HPV 
types are closely related to malignancies. According to previous studies, HPV-16 is the most 
prevalent type in squamous cell carcinoma, followed by HPV-18 (Muñoz, .2000), while other 
high-risk HPV types are rare (Moberg, et al. 2003; Mork, et al, .2001). 
Recently HPV has been established as a risk factor for oropharyngeal squamous cell 
carcinoma (Ang, et al. 2010). The histologic similarities between the oropharyngeal 
squamous epithelium and upper esophagus may suggest that HPV can infect esophagus 
along the route. Our study aimed to investigate the association between HPV and the 
esophageal tumor.   
The present study observed that most of esophageal tumor  were over 50 years old, the 
observation was consistent with United state study by  (Enzinger and Mayer) ,they  found 
the risk factor increase with age- most patients are over 60,and median in United state is 67 
(Enzinger and Mayer. 2003). 
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Regarding the sex association, the disease is more common in men; these findings were in 
agreement with the international findings as in 2008 esophageal cancer is 3 to 4 times more 
common among males than females (Age-Standardized Esophageal Cancer Incidence Rates 
by Sex and World Area. Source: GLOBOCAN 2008). 
In our study, we observed an association between HPV infection and esophageal tumor, 
HPV was detected in 23.3% of the cases by the use of immuno histochemistry; suggesting 
that HPV infection may be an integral part of a multistep process leading to esophageal 
cancer; a restriction of our study is not to detect the other subtypes except HPV-16/18.  The 
observation was consistent with the previous studies in high-risk areas for ESCC in China 
(Gao, et al. 2009; Wen, et al,. 2010). In our observation HPV infection present in both benign 
and malignant esophageal tissue without statistically significant difference   as the P.value 
was 0.222 
Our results are agree with HPV studies conducted by Poljak ,et al, according to the studies 
reviewed, it is likely that HPV infection plays a much more significant role in esophageal 
carcinogenesis with a high incidence of ESCC(Poljak ,et al,. 1998) 
In 2010(Xueqian, et al) was found HPV infection is common in esophageal carcinoma 
independent of region and ethnic group of origin. Findings in the study raise the possibility 
that HPV is involved in esophageal carcinogenesis. 
Another study by Freddy,et al, they conclude 'There are statistically significant associations 
between esophageal squamous cell carcinoma and seropositivity for E6 for the high-risk 
mucosal type HPV16 and for the low-risk mucosal type HPV6 ,but not for any of  the other 
HPV type '(Freddy,et al,. 2012) 
 

CONCLUSION 
The possible mechanisms of HPV associated carcinogenesis in the esophagus have been 
discussed in more detail recently. (2 Syrjänen and Syrjänen.2000; Syrjänen. et al 1996; 
Syrjänen. 2000) Despite the accumulating evidence on the presence of the HPV genome in 
cancer samples, and the malignant transformation of esophageal epithelial cells by the 
oncogenic HPV types, need intensive lobber to establish the causal role of HPV in 
esophageal carcinogenesis. 
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