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Abstract 
Oropharyngeal tumor is the eight most common cause of cancer death worldwide. Among the 
causes of oropharyngeal carcinoma significant are cigarette smoking, abuse of alcohol, multi-
partners, high risk HPV (Human Papillomavirus) and etc. Cytological material (oral Pap smear) 
was taken from oral fundus and cheek mucous by the cytobrush. 47 participants with cervix pa-
thology and 42 participants of the control group were investigated. Oral smears were stained by 
the Papanicolaou method and were diagnosed by a double blind method. After the cytological 
examination, we carried out detecting low and high risk HPV by chromogenic in-situ hybridiza-
tion (CISH method) to use a positive and negative control. The quantitative statistical analysis 
was performed by SPSS V.19.0. Numeral data were processed using Pearson correlation and X2 
tests. Confidence interval of 95% was regarded statistically significant. Study group’s oral pap 
smear with atypical cytology was detected in 61.7%. Atypical cytological changes in the control 
group were confirmed in 38.0%. High risk HPV detection by the CISH, in study group, showed 
positivity in 46.8% and in the control group—in 4.8%. Participants with cervix pathology will be 
considered as a risk-group to develop oropharyngeal tumor. Screening program for oropharyn-
geal cancer combines Pap smear and high risk HPV test together. For the control group, it is 
recommended to use oral pap smear and in the case of atypical changes using high risk HPV test 
too. 
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1. Introduction 
Oropharyngeal tumor is the eight most common cause of cancer death worldwide. 

This year 45,780 cases of oropharyngeal cancer have been diagnosed in the United States. This cancer is 
probably increasing because of infection with HPV. It is estimated that 8650 deaths from this disease will occur 
this year. The 5-year survival rate of people with oropharyngeal cancer is 63% and the 10 years survival rate is 
51%. If the cancer is diagnosed at an early stage, the 5-year survival rate is 83%. But when the cancer invasion 
in adjacent organs and/or regional lymph nodes, the five years’ survival rate is 61%. In case of distant metastas-
es in the body this number is 37% [1]-[3]. This incidence varies widely among different regions. In North 
America and Europe it consist 3% - 4% of all cancer diagnosis. Conversely, in the Southeast Asia and Africa it 
accounts approximately 8% - 10% [4]. Among the reasons that cause oropharyngeal carcinoma are cigarette 
smoking, abuse of alcohol, multipartners, high risk HPV and etc. In recent study, the role of HPV is confirmed 
in oropharyngeal tumors [5] [6] [10]. Significantly advance is that oropharyngeal tumors develop from the 
pre-malignant condition’s further progression and we are eligible to detect the disease earlier and prevent further 
complications using cytological investigation and HPV test [7]-[9]. 

There are no screening programs for oropharyngeal tumors in Georgia. It is important in many developing 
countries including Georgia, because they have a huge number of risk factors of further tumor development such 
as cigarette smoking, abuse of alcohol, low hygiene of oral cavity, chronic pathologies of teeth, gums etc. It is 
known that women with cervical displastic lesions, already represent infection caused by high risk HPV. We 
aimed to investigate oral cavity smear, cytologically, in women with dysplastic changes of cervix, with subse-
quent HPV testing. 

2. Material and Methods 
We investigated 53 participants with cervix pathology and 46 participants of the control group. The participants 
from the control group did not belong to risk-group of oripharyngeal tumors and did not have cervix pathology. 
Age range was 23 - 68 years (n = 99). Participants were devided into 3 groups using of 15 years interval for de-
tection of age peculiarities. I group: 23 - 38 years (cervix pathology n = 15, control n = 12), II group: 39 - 53 
years (cervix pathology n = 24, control group, n = 23), III group: 54 - 68 years (cervix pathology n = 8, control 
group n = 7). Cytological material (oral Pap smear) was taken from oral fundus and cheek mucous by the cyto-
brush. Oral smears were stained using the Papanicolaou technique and were diagnosed by a double blind method. 
Firstly, in the cytological material squamous cell adequacy was assessed, which included superfacial, interme-
diate and parabasal cells existence. Oral smear, without of parabasal cells, was assessed as inadequate. There 
were not seen koilocytes, damaged squamous cells were assessed according to cell enlargement, polymorphism, 
irregularity of nuclear membrane, nuclear-cytoplasmic index, number of nuclei, binuclei, keratinization, hyper-
chromatism and chromatin distribution. For assessment of cytological material the study group was classified in 
5 basic groups: inadequate, NILM (Negative for intraepithelial lesion and malignancy), ASCUS (atypical 
squamous cells undetermined significance), SIL (squamous intraepithelial lesion) and cancer. After the cytolog-
ical diagnosis we detect and identify low and high risk HPV by chromogenic in-situ hybridization (CISH me-
thod) to use a positive and negative control. The positive results were assessed to use of light microscope with 
exist of the red nuclei. For the detection of low risk HPV subtypes was used HPV probe: HPV type 6/11 Probe 
and chromogenic visualization system: Zyto Fast PLUS CISH Implementation Kit AP-NBT/BCIP. For the de-
tection of high risk HPV subtypes was used HPV probe: HPV type 16/18/31/35/45/51/82 Probe and chromo-
genic visualization system: Zyto Fast PLUS CISH Implementation Kit AP-NBT/BCIP. 

The quantitative statistical analysis was performed by SPSS V.19.0. Numeral data were processed using 
Pearson correlation and X2 tests. Confidence interval of 95% was regarded statistically significant. 

3. Results 
The study of oral cavity cytology in women with cervix pathology showed that out of 53 participants 6 (11.3%) 
turned out to have inadequate oral cavity cytology. 

Adequate smear were detected in 47 (88.7%), out of which NILM was detected in 18 (38.2%). In 19 (40.4%) 
were detected ASCUSand in 10 (21.3%)-SIL. Altogether, cytology of oral cavity with atypical changes was de-
tected in 27 (61.7%). Squamous cell carcinoma was not detected at all (Tables 1-4). 
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Table 1. Oral Pap smear, study group and control group—distribution of cytology and HPVPap/HPV CISH(+) N = 47 - 42. 

Group under investigation 
NILM ASCUS SIL 

Study group control—HPV Study group control—HPV Study group control—HPV 

I group 23 - 38 years 
n = 15 - 12 

40%-6/13.3%-2 
58.3%-7/0%-0 

33.3%-5/20.0%-3 
33.3%-4/8.3%-1 

26.7%-4/20.0%-3 
8.3%-1/0%-0 

 
Table 2. Oral Pap smear, study group and control group—distribution in II group. 

Group under investigation 
NILM ASCUS SIL 

Study group control—HPV Study group control—HPV Study group control—HPV 

II group 39 - 53 years 
(n = 24 - 23) 

37.5%-9/12.5%-3 
65.2%-15/0%-0 

41.6%-10/25.0%-6 
26.1%-6/4.3%-1 

20.8%-5/12.5%-3 
8.7%-2/0%-0 

 
Table 3. Distribution in III group. 

Group under investigation 
NILM ASCUS SIL 

Study group control—HPV Study group control—HPV Study group control—HPV 

III group 54 - 68 years 
(n = 8 - 7) 

37.5%-3/0%-0 
57.1%-4/0%-0 

50%-4/25%-2 
28.6%-2/0%-0 

12.5%-1/0%-0 
14.3%-1/0%-0 

 
Table 4. Total numbers. 

Group under investigation 
NILM ASCUS SIL 

Study group control—HPV Study group control—HPV Study group control—HPV 

Total 23 - 68 years (n = 47 - 42) copy 38.2%-18/10.6%-5 
56.5%-26/0%-0 

40.4%-19/23.4%-9 
28.6%-13/4.8%-2 

21.3%-10/12.8%-5 
9.5%-4/0%-0 

HPV—Human papillomavirus; CISH—Chromogenic in-situ hybridization; NILM—Negative for intraepithelial lesion and malignancy; ASCUS— 
Atypical squamous cells undetermined significance; SIL—Squamous intraepithelial lesion. 

 
In the control group were investigated n = 46, out of which in 4 (8.7%) oral cavity smear was inadequate. Out 

of adequate cases (n = 42), NILM was detected in 26 (56.5%), ASCUSin 12 (28.6%), SIL in 49.5%. Altogether 
in 16 (38.0%) having atypiccytologycal changes. Squamous cell carcinoma was not detected at all. 

According to the study age groups in I group (23 - 38 years) was detected n = 15, out of which NILMin oral 
cavity was revealed in 6 (40.0%), ASCUS in 5 (33.3%), SIL in 4 (26.7%). Altogether atypical lesion was de-
tected in 9 (60.0%). In II group (39 - 53 years) was detected n = 24, out of which NILM was revealed in 9 
(37.5%); ASCUS in 10 (41.6%), SILin 5 (20.8%). Altogether atypical changes was seen in 15 (62.5%). In III 
group (54 - 68 years) was detected n = 8, out of which NILM was detected in 3 (37.5%); ASCUS in 4 (50.0%); 
SIL in 1 (12.5%). Altogether atypical lesion was detected in 5 (62.5%) Figure 1. 

According to the control age groups, in I group (23 - 38 years) was detected n = 12 with NILM 7 (58.3%), 
with ASCUS 4 (33.3%), SIL 1 (8.3%). Altogether atypical cytological changes were seen in 5 (41.7%). In II 
group (39 - 53 years) was detected n = 23, out of which NILM was detected in 15 (65.2%), with ASCUS in 6 
(26.1%), SIL in 2 (8.7%). The whole ofatypical cytological lesions were founded in 8 (34.8%). In III group (54 - 
68 years) was detected n = 7, out of which with NILM 4 (57.1%), with ASCUS 2 (28.6%), with SIL 1 (14.3%). 
Altogether atypical cytological changes were seen in 3 (42.9%) (Figures 2-4). 

The detection of low and high risk HPV by chromogenic in situ hybridization technology showed that low 
risk HPV were detected neither in a group with cervix pathology nor in the control group. High risk HPV, in 
study group, was revealed in 5 (10.6%) of NILM, with ASCUS in 11 (23.4%) and SIL in 6 (12.8%) in the oral 
smear Figure 5. Altogether high risk HPV was detected in 17 (36.2%) of atypical cytology changes. In the con-
trol high risk HPV neither in NILM nor in SIL were detected. High risk HPV were founded in 2 (4.8%) of 
ASCUS. 

According to the age in study group, in I group (23 - 38 years) high risk HPV was detected in 2 (13.3%) of 
those having a NILM, in 3 (20%) with ASCUS and with SIL in 3 (20%). Altogether atypical cytology were seen  
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Figure 1. Oral Papsmear-Intermediate cells with an enlarged nucleus and a homogenous chromatin-ASCUS (atypical 
squamous cells undetermined significance) 40×. 

 

 
Figure 2. Study group and control group—distribution NILM and HPV. 
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Figure 3. Study group and control group—distribution of ASCUSand HPV. 
 

 
Figure 4. Study group and control group—distribution of SIL and HPV. 
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Figure 5. Oral smear-squamous cell nuclei with positive signals on the high risk HPV probe. CISH (in situ hybridization) 
40×. 
 

According to the control age groups in I group (23 - 38 years) a high risk HPV is detected in 1 (8.3%) of 
ASCUS. In II group (39 - 53 years) in 1 (4.3%) of ASCUS is detected a high risk HPV. In III group (54 - 68 
years) in cases with ASCUS a high risk HPV is not detected. 

4. Discussion 
With our research we want to show that even in case of intact oral cavity (control group) displastic changes and 
HPV existence are marked and that will be a prerequisite to develop screening program in Georgia. The purpose 
of a screening test is identify individuals with precursor lesion or early stage cancer more amenable to treatment. 
Although HPV infection and abnormal cytology were strongly associated with oropharyngealab normalities [11]. 
And in case of pathology, is carried out cervical screening program for women having cervix pathology. In case 
of pathology an adequate management is carried out for them. In women having this lesion there are no assess 
oral cytological changes and accordingly, they are not protected from oral cancer. 

Comparative analysis of the oral cavity of participants having cervix pathology and control group showed that 
cases with NILMin women are 1.5 times less than in the control group. With ASCUS there is 1.4 times more 
and SIL there is 2.2 times more comparison to the control group. Altogether cases of atypical cytology are 1.6 
times more than in the control group. It is famous that, cytopathological abnormality detected in the study popu-
lation was ASCUS [11]. High risk HPV is detected only in 4.8% of the control group and only with ASCUS, 
while high-risk HPV is detected in women with all type of cervix pathology and makes up 46.8% i.e. It is de-
tected 9.8 times more often than in the control group. Several papers showed that HPV may be involved in the 
pathogenesis of oral and cervical cancer leading to distinct molecular characteristics compared with HPV nega-
tive ones [6]. In the study group the intensity of epithelial lesion directly correlates to detect high risk HPV in 
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oral smears. The more is the quality of epithelial lesion the higher is the amount of HPV positive cases. The 
overall rise in oropharyngeal cancer incidence from 2004 to present is lergely explained by the increasing inci-
dence of HPV positive cancers, wheares incidence of HPV-negative cancers declined [12]. These results strong-
ly support the hupothesis that HPV infection is the cause of rising oropharyngeal canver incidence [13]. High 
risk HPV is also detected in some case of NILM. In this kind of cases it is possible to detect HPV infection in 
earlier stages when there are no any reflective cellular changes. 

5. Conclusion 
Participants with cervix pathology will be considered as a risk-group to develop oropharyngeal tumor. The 
screening program for oropharyngeal cancer combined Pap smear and high risk HPV test together. In the control 
group, it is recommended to use an oral Pap smear and in case of atypical changes to use a high risk HPV test 
too. 
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