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 More than 450 distinct types of human papilloma virus recognized via 

recent molecular techniques. The low and high oncogenic risk-HPV 

genotypes have an association with a variety of benign and malignant 

tumors in the oropharyngeal and nasopharyngeal localizations. This 

study aimed to determine the rate of DNA detection of HPV genotype 

6/11 in non-oncologic nasopharyngeal and palatine tonsillar tissues from 

pediatric patients subjected to adeno-tonsillectomies. A total number of 

64 tissue specimens enrolled; 44 non-oncologic nasopharyngeal and 

palatine hypertrophied tissue specimens from 22 pediatric patients 

sustained combined adeno-tonsillectomies and compared to 20 nasal 

trimmed tissues with unremarkable pathological changes (included as 

apparently healthy control tissues). Recent version of chromogenic in 

situ hybridization method used for HPV 6/11 DNA detection performed 

via DNA probes specified for HPV 6/11 low oncogenic - risk genotypes. 

Among a total 44 tissue specimens obtained from 22 pediatric patients 

who sustained surgical operations for combined non-oncologic 

nasopharyngeal and palatine tonsillar hypertrophies, 10 combined 

nasopharyngeal as well as palatine tonsillar hypertrophied tissues out of 

22 combination of such tissues found to contain positive CISH reactions 

results for HPV 6 / 11 DNA, constituting 45.5% of the total screened 

tonsillar tissues. No positive– CISH reactions detected in the control 

tissues. Statistically, a significant difference showed when compared to 

the control apparently healthy nasal tissues. The significantly detected 

rates of these low- oncogenic HPV genotypes in both nasopharyngeal 

and palatine tonsillar hypertrophied tissues are pointing for a one 

important reservoir tissue site for such infection. In addition, indicating a 

herald mark for exploring the transmission and pathogenesis dilemma of 

such an important sexually transmitted infection among, at least, this 

group of pediatric Iraqi general population. 
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1. Introduction 

Anatomically, adenoids along palatine, lingual, and tubal tonsils constitute the Waldeyer’s ring. Most 

textbooks described acute adenoiditis and adenoid hypertrophy, while however, recently some published 

articles also described “chronic adenoiditis”. Adenoid hypertrophy is most common pediatric medical 

condition of an abnormal growth of the pharyngeal tonsils that associated with or without acute or chronic 

infections [1- 4]. 

 

The term palatine tonsillar hypertrophy is applicable to persistently enlarged tonsils, are in particular 

common in children, yet affecting adults, too. It can be either a sign for bacterial, viral, or other microbial 

infections of tonsils or for an irritation from smoke or polluted air. However, in some cases, have no 

definitive cause [5]. In the International Classification of Diseases-10-Clinical Modification (ICD-10-CM) 

is listing J35.2 for (hypertrophy of adenoids), while J35.3 for (hypertrophy of tonsils with hypertrophy of 

adenoids), and J35.8 for (other chronic diseases of tonsils and adenoids) [6]. Among viral etiologies 

allocated for adenotonsillar tissues are adenoviruses, coronaviruses, Coxsackie viruses, Epstein-Barr virus, 

cytomegalovirus, herpes simplex virus, para influenza virus, Boca virus, Rhinovirus, Parvovirus B19, and 

polyoma viruses [7- 10]. Over 450 genotypes of human papilloma virus (HPV) are recognized to infect 

human cutaneous tissues and mucosal membranes [11]. 

 

Apprehending the link of more than 25 HPV genotypes with carcinogenesis and then unveiling them as 

proved human carcinogens causing cervical cancers and then after opening new research avenues in cancers 

of other anatomical sites, including oral cavity [12- 15]. While the rest are found to be low-oncogenic risk 

HPV genotypes causing non-malignant diseases, including (HPV 6, 11, 38, 40, 42, 43, 44, 54, 55, 61, 62, 

64, 67, 69, 70, 71, 72, 81, 83, 84, 89), among them, HPV 6 and 11 are the most common types that 

associated with benign warts such as laryngeal papillomas and ano-genital warts [15], [16]. Regarding the 

head and neck cancers in relation to human papilloma virus, the rates of detection increased in last year’s, 

where the majority of these viral infections arose in the oropharyngeal tissues, and that the region of tonsils 

were the mostly affected one [17], [18]. However, [19] concluded that the detection rates of HPV infection 

in pharyngeal tonsillar hypertrophied tissues were still poorly defined. 

 

The aim of this current study is to determine the rate of DNA detection of human papilloma virus genotype 

6/11 infections among non-oncologic pharyngeal and palatine tonsillar tissues obtained from pediatric 

patients subjected to combined adeno-tonsillectomy operation. 

 

2. Materials and Methods 

A total number of 64 tissue specimens enrolled in this prospective research work including 44 non-

oncologic nasopharyngeal and palatine hypertrophied tissue specimens obtained from 22 pediatric patient 

sustained combined adeno-tonsillectomies and as compared to 20 nasal trimmed tissues with unremarkable 

pathological changes (included as apparently healthy control tissues).For detection of HPV 6\11 DNA, 

recent version of chromogenic in-situ hybridization (CISH) was done by using the specific digoxigenin-

labeled oligonucleotide probes specified for targeting HPV 6/11 low oncogenic - risk genotypes and as 

stated by the manufacturing company (Zyto Vision, Germany). 
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2.1 The main steps of CISH including 

1) Deparaffinization: via incubation of the 4μm- paraffin tissue sections on the positively-charged 

slides for 1 hour at 70°C and then immersion twice times for (15) minutes in absolute xylene. 

2) Rehydration: then sequential rehydrating steps of the slides at room temperature in absolute ethanol 

(once for 5 minutes), 95% ethanol (once for 5 minutes), 70% ethanol (once for 5 minutes), distilled water 

(once for 5 minutes), and lastly once step of drying for 5 minutes at 37°C.  

3) Permeablization of the tissues: Pepsin solution applied and incubated for 45 minutes at 37°C and 

then immersing the slides in distilled water and then air- dried.  

4) Probe Application: After adding the probe, denaturation of the slides done for 5 minutes at 75°C 

and let them for hybridization for 18 hrs at 37°C and then after washed in 1x wash buffer TBS for 5 minutes 

at 55°C. 

5) Chromogenic Chain System Application: Incubating the slides with anti-digoxigenin antibodies 

conjugated to alkaline phosphatase at 37°C for 30 minutes, washing with TBS buffer and then washing in 

distilled water for 5 minutes twice times and rinsed in detergent buffer for 5 minutes, incubating in 

BCIP/NBT for 30 minutes at 37°C. Assessing for dark- blue colored precipitate development at positive 

sites in the examined cells was done.  The slides counter- stained by Nuclear Fast Red (NFR) and the 

sections dehydrated sequentially by ethyl alcohol mounted with Disteren plasticizer Xylene.  

6) Classification of chromogenic in-situ hybridization (CISH) signals: The proper use of 

hybridization/detection system of CISH gave an intense blue signals at a specific site related to the 

hybridized specific probe in a positive- test tissue. Quantification of CISH signal was evaluated under light 

microscopy where the counting of CISH -positive cells was performed at X400. Counting of 100 cells in ten 

different high – power fields was determined and the abstracted positive cells were counted and averaged 

from these ten fields, where the nuclear staining in these CISH signals was considered as a positive result 

for HPV-DNA. Chromogenic in situ hybridization had both given intensity and a percentage score, on basis 

of the intensity of positive signals and number of signals, respectively.  The intensity scores are low, 

moderate, and high intensity, while scoring was assigned to one of the three following percentage score 

categories: Score (1) = 1- 25%, Score (2) = 26-50%, Score (3)>50% of reaction [20]. In addition to that, 

positive- CISH signal patterns were classified as: 1. Diffuse (D): when nuclei were completely stained. 2. 

Punctuated (P): when distinct dot-like Intra- nuclear signals were noted.3. Mixed, diffuse and punctuated 

(D/P): when both patterns are noted [21]. 

7) Statistical Analysis: The SPSS-23 package used to evaluate the statistical significance of different 

relationships obtained in this study via calculating the p values where p value less than 0.05 indicates 

significant relationship. 

 

3. Results 

I. Distribution of pediatric patients with surgical operations for non-oncologic palatine and 

pharyngeal tonsillar hypertrophies according to their age:  

The specimens collected in this study were related to pediatric patients with surgical co- operations for their 

non-oncologic palatine and pharyngeal tonsillar hypertrophies whom age was ranging from 5 to 12 with 

mean age (5.76 ± 3.78) years. The mean age of those apparently healthy individuals (A.H. control) was 5.98 

± 3.34 years and their age ranged from 6- 12 years. The statistical analysis showed non-significant 

difference (P<0.05) among the studied groups (Table 1). 

 

Table 1: Distribution of pediatric patients with surgical operations for non-oncologic palatine and 

nasopharyngeal tonsillar hypertrophies according to their age 

Studied groups 

(Age / Year) 

N Mean Std. 

Deviation 

Std. 

Error 

Range ANOVA test 

(P=0.342) Min. Max. 
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Non-oncologic Palatine and Pharyngeal 

Tonsillar Hypertrophies 

22 5.76 3.78 1.73 5 12 P<0.05 

 

A.H. Control 20 5.98 3.34 2.82 6 12 

Total 42   

 

II. Gender distribution of the pediatric patients with combined surgical operations for non-oncologic 

palatine and nasopharyngeal tonsillar hypertrophies: 

Males with surgical operations for non-oncologic palatine and pharyngeal tonsillar hypertrophies was 

higher (63.7%: 14) than their female counterparts (36.3%: 8). Similarly, in the control group, the males 

were higher (55%: 11) than females (45%: 9). The statistical analysis showed non-significant difference 

(P<0.05) among the studied groups (Table 2). 

 

Table 2: Distribution of the studied patients with combined surgical operations for non-oncologic palatine 

and pharyngeal tonsillar hypertrophies according to their gender 

Gender Studied Groups Pearson 

Chi-Square 

(P-value) 

Apparently Healthy 

Control 

Non-oncologic Palatine and 

Pharyngeal Tonsillar Hypertrophies 

 Male N 11 14 P=0.063 

Non- Sign. 

(P<0.05)  

% 55% 63.7% 

Female N 9 8 

% 45% 36.3% 

Total N 20 22 

 

III. DNA- CISH Expression of Human Papilloma Viral Types 6 / 11 DNA in Non-oncologic Palatine 

and Pharyngeal Tonsillar Hypertrophied Tissues 

 

1- Signal Scoring of Positive HPV 6 / 11 DNA- CISH Reactions 

 

The non-oncologic palatine and pharyngeal tonsillar hypertrophied tissues have revealed 27.3% positive 

signals which represented 6 out of 22 tissues in this group. None of control tissues group presented positive 

signals for HPV 6 / 11-CISH reactions. The signal scoring revealed (22.8%) and (4.5%) low and moderate 

signal scores, respectively (Table 3& Figure 1& 2). The comparison of the CISH reactions percentage of 

HPV 6 / 11-DNA in the non-oncologic palatine and pharyngeal tonsillar hypertrophied tissues to the AHC 

tissues group, the difference was highly statistically significant (P value = 0.003). However, the comparison 

of the CISH signal scoring percentages of HPV 6 / 11-DNA among the non-oncologic palatine and 

pharyngeal tonsillar hypertrophied tissues showed statistically significant differences (P value = 0.04). 

 

Table 3: Distribution of signal scores of HPV 6 / 11-DNA-CISH reactions among the studied non-

oncologic palatine and pharyngeal tonsillar hypertrophied tissues 

 
HPV 6\11 

scores 

Studied groups Pearson 

Chi-

Square (P-

value) 

A.H. Control Non-oncologic 

Palatine and 

Pharyngeal 

Tonsillar 
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Hypertrophies 

Negative N 20 16 P=0.04 

 % 100% 72.7%  

Positive N 0 6 Sign. 

 % 0.00% 27.3% (P<0.05) 

Low N  5  

 %  22.8%  

Moderate N  1  

 %  4.5%  

High N  0  

 %  0.00%  

Total N 20 22  

 % 100% 100%  

 

 
Figure 1: Qualitative results of CISH for HPV 6/11-DNA detection in pharyngeal and palatine tonsillar 

hypertrophied tissues, the targeted HPV 6/11-DNA stained blue with BCIP/NBT, the nuclei of tissues 

counter- stained as red color by Nuclear Fast Red. A. Hypertrophied pharyngeal tonsillar tissue shows 

negative- HPV 6/11-DNA -CISH reaction (20X).B. Hypertrophied palatine tonsillar tissue with both low 

intensity and score intra nuclear- positive HPV 6/11-DNA -CISH reactions (20X). 

 

II. Scoring of signal intensities of HPV 6 / 11- CISH reactions: 

Regarding the detection of signal intensities of HPV 6 / 11-CISH reactions in non-oncologic palatine and 

pharyngeal tonsillar hypertrophied tissues, the weak signal intensity was noticed in (13.7 %) whereas 

(9.1%) and (4.5%) have moderate and strong intensities, respectively. Statistically, significant differences 

were recorded between studied groups at (P<0.05) and as detailed in (Table 4&Figure 1 & 2). 

 

Table 4: Distribution of signal intensities of HPV 6 / 11-DNA-CISH reactions among studied non-

oncologic palatine and pharyngeal tonsillar hypertrophied tissues 

 Studied groups Pearson Chi-
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HPV 6 / 

11 

scores 

A.H. Control Non-oncologic Palatine 

and Pharyngeal 

Tonsillar 

Hypertrophies 

Square (P-

value) 

Negative N 20 16 P=0.03 

 % 100% 72.7%  

Positive N 0 6 Sign. 

 % 0.00% 27.3% (P<0.05) 

Low N  3  

 %  13.7%  

Moderate N  2  

 %  9.1%  

High N  1  

 %  4.5%  

Total N 20 22  

 % 100% 100%  

 

 
Figure 2: Assessment of CISH signal-scoring results of HPV 6/11-DNA in hypertrophied palatine and 

nasopharyngeal tonsillar tissues; stained blue with BCIP/NBT and the cellular nuclei stained red by the 

counter staining of Nuclear Fast Red. A. Palatine tonsillar hypertrophied tissues with positive -CISH 

reaction for HPV 6/11-DNA detection showing moderate score and moderate intensity (20X). B. 

Pharyngeal tonsillar tissues show high score and strong intensity scoring grades of positive HPV 6/11-DNA 

-CISH reaction (40X). 

 

IV. Physical state assessment of HPV- 6 / 11 DNA and as distributed in an integrated and episomal forms: 

The physical state assessment of HPV- 6 / 11 DNA as seen as CISH reactions and classified as an integrated 

and episomal forms are shown in table 5. It was found that 83.3% of the HPV- 6 / 11 DNA of the examined 

palatine and pharyngeal tonsillar hypertrophied tissues have showed an episomal forms whereas 16.7 % of 

them revealed an integrated and episomal forms. Statistically, significant difference (P<0.05) recorded 

between the studied forms. 

 

Table 5: Integrated and episomal forms ofHPV-6 / 11 DNA as detected via CISH signals 
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HPV-6 / 11 

DNAforms 

Non-oncologic Palatine and 

Pharyngeal Tonsillar 

Hypertrophies 

Pearson Chi-

Square (P-value) 

Positive 

(No.) 

% Sign. 

(P<0.05

) Episomal 5 83.3 

Integrated 1 16.7 

Total 6 100 

 

V. Spearman's Rho statistical testing of age, gender, and HPV 6 / 11-CISH to evaluate the studied markers 

in non-oncologic palatine and pharyngeal tonsillar hypertrophied tissues. 

A strong positive relationship (with highly significant correlation) was found between HPV 6/11 CISH with 

each age of patients and HPV 6 / 11 CISH signals scoring in non-oncologic palatine and pharyngeal 

tonsillar hypertrophied tissues (r = 0.322, P = 0.003; r = 0.257, P = 0.004, respectively). However, there is 

no significant correlation between HPV 6 / 11 CISH with patient’s gender (and as illustrated in Table 6). 

 

Table 6: Spearman's Rho statistical testing of age, gender, and HPV 6\11-CISH to evaluate the studied 

markers in non-oncologic palatine and pharyngeal tonsillar hypertrophied tissues 

Spearman's rho Age groups 

(years) 

Gender HPV 6 / 11 CISH 

Scoring signals 

Age groups 

(years) 

r  0.030  

P  0.743  

Gender r    

P    

HPV 6 / 11 r 0.322  0.257 

P 0.003*  0.004* 

*Correlation is highly significant 

 

4. Discussion 

By the end of 2002, previous studies have analyzed only 200 tonsillar tissue samples or biopsies from cases 

with tonsillitis for the presence of HPV DNA and only 8.5% (17 samples) infected with HPV, where out of 

these 17 tonsillar tissues, only 5 specimens contained HPV DNA type 6/11 [22]. 

 

In Iraq, [23] in 2011 have a research that documented a rate of 3.2% for HPV DNA detection in 

histopathological survey of apparently healthy oral tissues. In addition, also in Iraq, [24] in 2017 

documented a rate of 10% Chromogenic in situ hybridization - signal positivity for low-risk HPV DNA in a 

group on histopathological examination appeared as healthy nasal tissues. However, the current study, and 

up to our best knowledge, represents the first pilot research work in Iraq that used the technique of 

chromogenic in situ hybridization (CISH) to elucidate the rate of HPV 6/11 infection in pediatric patients 

who sustained a combined resection of their palatine and pharyngeal (or nasopharyngeal) tonsils, 

simultaneously. 

 

In this study, all the screened tonsillar tissues (both palatine and pharyngeal tonsillar hypertrophied tissue 

specimens) that resected from each pediatric patient have revealed either positive or negative results, 
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simultaneously. Herein, 10 combined pharyngeal as well as palatine tonsillar hypertrophied tissues out of 

22 combinations of such tissues found to contain positive CISH reaction results for HPV 6 / 11 DNA 

(constituting 45.5% positive results in the examined tissue combinations) while all of the remaining 12 

tissue combinations showed negative CISH results for HPV 6 / 11 DNA. Also, none of the control tissues 

revealed positive– CISH reactions (Table 3). 

 

A previous study by [19] concluded that the rates of HPV in the examined tonsillar tissues from pediatric 

groups are still poorly defined. However, in the systematic review of [22], four previous studies revealed an 

overall rates from 0 to 21% for HPV 6, 11, 16, and 31 in the tonsillar tissues from the tested pediatric 

patients, while the largest study among them demonstrated a prevalence of 0%. Also in this respect, 

previous studies that enrolled 3611 patients were unable to detect HPV in their samples. Moreover, a large 

previous study in the UK [25] encompassed 1670 patients and have unable to document HPV in their 

studied tissues. However, in two other studies [26], [27] those also enrolled large patient specimens have 

revealed only 1% prevalence of HPV- positive results, pointing for potential sample or selection bias.  

 

A recent Iraqi study by [28] showed 20% positive detection results for HPV 6 / 11 DNA, representing 8 out 

of 40 of those individually operated for resection of their (adenoid) nasopharyngeal tonsillar hypertrophied 

tissues. Regarding the documentation of HPV subtype 6 was detected in 2 studies [14], [17] while the HPV 

subtype 11 detected in 3 studies [26], [29], [30]. 

 

On reviewing previous studies, where the largest study consisting of 177 patients samples, positive results 

consisting only 1% prevalence for HPV infection [26]. In addition, it is important to notice that all the 

included (and studied) tissues in previous studies and the presenting study representing cases of 

tonsillectomies for tonsillar hypertrophy and chronic tonsillitis conditions which are not known to be related 

to and/or caused by HPV infection, and these findings were concluded or assessed possibly as in one hand 

as confounders. The importance of evaluation of the pediatric population for HPV prevalence is faced by 

the difficulties in delineation how long being latent in tonsillar tissues and also unravels the site and the 

time such infections being firstly acquired as well as for how long being latent in these tissues [22]. 

 

Regarding the differences in the rates of HPV that observed in these studies, it could be related to the 

variability in the used methods of testing HPV and the tested subtypes of HPV as well as it was noticed lack 

of controls in these studies. However, the majority of these studies utilized the conventional PCR methods 

used for testing HPV notoriously exhibiting a poor specificity as well as high rates of false positivity, 

explaining some of these highly reported prevalence’s [27]. However, the current study is a research work 

that used the technique of chromogenic in situ hybridization (CISH) to elucidate the rate as well as the 

physical states of HPV 6/11 DNA in the palatine and pharyngeal tonsillar tissues from pediatric patients 

who sustained a combined / simultaneous resection of these tonsillar tissues. The genotypes HPV-6 and 

HPV- 11 are two commonly detected low- oncogenic risk mucosal HPV types in laryngeal as well as 

respiratory papillomas and / or papillomata as well as in most giant condylomas. However, these HPV types 

are rarely reported in the malignant tumors, albeit have being occasionally detected in the vulvar and 

cervical cancers [31], [32]. However, the detection of HPV-6/11 DNA was reported in tonsillar SCC tissues 

of 4 studies by using Southern blot hybridization and PCR [33- 36]. 

 

5. Conclusion 

To conclude, the significant rates of detecting of low-oncogenic risk  HPV genotypes 6 / 11 simultaneously 

in both palatine and pharyngeal tonsillar hypertrophied tissue specimens and in the same pediatric patients 

shade the light on a possible reservoir / source sites for sharing such HPV infections to other neighboring 
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and / or distant anatomical tissue localizations in the respiratory tract of these pediatric patients, playing a 

possible roles in the pathogenesis of non-malignant and / or benign lesions in these localizations. In 

addition, these findings could raise the questions for the spread way and the site from where such important 

sexually transmitted infection reached the currently studied Iraqi group of pediatric patients. Also, and on 

the other hand, these findings could be just a transient HPV 6/11 infection that the immune system of these 

patients later efficiently managed them.  
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