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Detection of Helicobacter pylori in adenoid tissue by 
real-time polymerase chain reaction

Gerçek zamanlı polimeraz zincir reaksiyonu ile adenoid dokuda
Helicobacter pylori tespiti

Mustafa Kaymakçı, M.D.,1 Mehtap Aydın, M.D.,2 Selçuk Yazıcı, M.D.,3 Özlem Sağır, M.D.,4
Özer Erdem Gür, M.D.,5 Murat Sayan, M.D.6

Objectives: This study aims to investigate the presence of Helicobacter pylori (H. pylori) using the real-time polymerase 
chain reaction (PCR) method in the adenoid tissues in children undergoing surgical operation due to adenoid hypertrophy.

Patients and Methods: Adenoid tissues of 23 children (8 girls, 15 boys; mean age 6.2 years; range 3 to 9 years) who 
were operated with the diagnosis of adenoid hypertrophy, tonsil + adenoid hypertrophy or tonsil + adenoid hypertrophy 
+ serous otitis media in our clinic between January 2012 and April 2012 were examined.

Results: Of 23 patients, H. pylori was detected in the adenoid tissues of two (8.7%). Regurgitation was present in seven 
patients. However, no regurgitation was found in H. pylori-positive patients.

Conclusion: In this study the presence of H. pylori in patients with adenoid hypertrophy has been demonstrated 
using PCR method. To be able to support the hypothesis that H. pylori has a place in etiology of adenoid hypertrophy, 
multicenter studies are warranted.
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Amaç: Bu çalışmada adenoid hipertrofi nedeniyle cerrahi yapılan çocukların adenoid dokularında gerçek zamanlı poli-
meraz zincir reaksiyonu (PZR) yöntemi ile Helicobacter pylori (H. pylori) varlığı araştırıldı.

Hastalar ve Yöntemler: 2012 Ocak - 2012 Nisan tarihleri arasında kliniğimizde adenoid hipertrofisi, tonsil + adeoid 
hipertrofisi veya tonsil + adenoid hipertrofisi + seröz otitis media tanısı ile ameliyat edilen 23 çocuğun (8 kız, 15 erkek; 
ort. yaş 6.2 yıl; dağılım 3-9 yıl) adenoid dokuları incelendi.

Bulgular: Yirmi-üç hastanın ikisinin (%8.7) adenoid dokularında H. pylori saptandı. Yedi hastada regürjitasyon vardı. 
Ancak, H. pylori pozitif hastalarda regürjitasyona rastlanmadı.

Sonuç: Bu çalışmada, adenoid hipertirofisi  olan hastalarda  H. pylori varlığı  PCR  yöntemi ile gösterilmiştir. H.pylori’nin  
adenoid hipertrofisinin  etiolojisinde yerini alması için çok merkezli çalışmalar ile bu hipotezin  desteklenmesi gerekmek-
tedir.
Anahtar Sözcükler: Adenoid; helicobacter pylori; hipertofi.
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Adenoid hypertrophy is an important 
problem, being one of the leading causes 
of upper respiratory tract obstruction in 
children.[1] Bacterial infections transmitted by 
the respiratory route are the most common 
cause of adenoid hypertrophy. In recent years, 
there have been debates on the association 
of gastroesophageal or laryngoesophageal 
reflux with colonization of Helicobacter pylori 
(H. pylori) in the upper respiratory tract and 
its role in the development of infections.[2,3] 
Helicobacter pylori is one of the most common 
causative agents of chronic bacterial infections 
worldwide. Helicobacter pylori, which is a gram-
negative bacillus, influences more than half of 
the child and adult population.[4] The prevalence 
of H. pylori is not homogenous worldwide and 
has been reported in cross-sectional studies 
to range from 9% to 57%.[5] Its prevalence can 
reach up to 80% in developing countries such 
as India.[6] Different detection methods also 
contribute to differences in prevalence reported 
from different regions.

Helicobacter pylori infection is acquired in 
childhood before the age of 10 years, and it 
persists lifelong unless antibiotic treatment is 
used.[7] Despite information about the risk factors 
that influence colonization of H. pylori and about 
pathogenesis, there are points that remain to be 
elucidated. Helicobacter pylori has been associated 
primarily with gastritis, gastric and/or duodenal 
ulcer, and gastric cancer. Moreover, there is a 
collection of literature data about positive or 
negative associations between H. pylori and 
some diseases including functional dyspepsia, 
gastroesophageal reflux, iron deficiency, growth 
retardation, idiopathic thrombocytopenic 
purpura, and asthma, which have not been clearly 
defined yet.[5,7-10] The presence of H. pylori has been 
demonstrated in the oral cavity including dental 
plaque, oral lesions and saliva, and this condition 
has been reported as a potential source of infection 
and contamination.[11-14] Helicobacter pylori has also 
been shown to be present in high ratios in nasal 
polyps, laryngeal samples, and vocal cord lesions 
using real-time polymerase chain reaction (PCR) 
method.[15,16] There are conflicting results about 
the presence of H. pylori in tonsil and adenoid 
tissues. Minocha et al.[17] demonstrated a decrease 
in gastric H. pylori colonization in patients who 
underwent tonsillectomy and claimed that tonsil 
tissue might serve as a reservoir for this bacterium. 

Contrarily, in a recent study, Toros et al.[18] failed to 
detect H. pylori colonization in tonsil and adenoid 
tissues and suggested that searching for H. pylori 
colonization in the aerodigestive tract had no 
clinical benefit.

The present study aimed to investigate the 
presence of H. pylori using real-time PCR method 
in the adenoid tissues of children who underwent 
surgical operation due to adenoid hypertrophy.

PATIENTS AND METHODS
Adenoid tissues of 23 children (8 girls and 15 
boys; mean age 6.2 years; range 3 to 9 years), who 
underwent surgical operation due to adenoid 
hypertrophy, tonsil+adenoid hypertrophy, 
or tonsil+adenoid hypertrophy+serous otitis 
media, were examined. The medical history of 
all patients was obtained and detailed physical 
examinations were performed before the surgical 
procedures. Symptoms indicating the presence 
of gastroesophageal reflux (night cough, sleep 
apnea, dysphagia, frequent throat clearing, and 
regurgitation) were particularly questioned.

The presence of adenoid hypertrophy was 
confirmed by X-ray and endoscopic examination. 
The patients were operated on under general 
anesthesia. Informed consents were obtained 
from the families of the children, and surgically 
removed adenoid tissues were examined for the 
presence of H. pylori using real-time PCR method. 

Qiagen Minelute Virus Spin Kit protocol 
and QIAamp DNA Mini Kit protocol (QIAGEN 
GmbH, Hilden, Germany) were used for 
DNA isolation from the tissue samples. The 
156 base-pair fragment of the ureC gene of 
H. pylori was amplified using the real-time 
PCR method with primer pair H. pylori-F 
(TCGGTAAAGACACCAGAAAA) and H. pylori-R 
(TCATAATACCCGCATCACAG). The main 
reaction mixture was prepared to include 1 mL 
(5 mM) primer F, 1 mL (5 mM) primer R, 10 mL 
template, and 0.5 mL dH2O for each reaction 
(25 mL).

Conditions for real-time PCR were 15 minutes 
at 95 °C and then 30 seconds at 95 °C, 45 seconds at 
54 °C, and 30 seconds at 72 °C; it was performed for 
50 cycles. The PCR product was detected during 
the reaction using SYBR Green, a fluorescent stain. 
Confirmation of the amplified DNA fragments 
being the targeted region was made by melting 
curve analysis.
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RESULTS
Helicobacter pylori was demonstrated to be present 
in the adenoid tissues of two (8.7%) of 23 patients. 
Regurgitation was present in seven patients. 
However, regurgitation was not found in the 
patients who were positive for H. pylori. The real 
time PCR results of 23 adenoid tissues, as well 
as positive and negative controls of the test, are 
presented in Table 1.

DISCUSSION
Tissue based methods, which are being used 
to detect H. pylori, include rapid urease test 
(RUT), histological examination, culture, and 
PCR. Although twisted and curved shape image 
in histological examination is useful to show 
the presence of H. pylori, Bitar et al.[19] reported 
negative results using two-step (nested) PCR in 

the adenoid tissue samples that showed positive 
results in histological analysis. Rapid urease test 
appears to have higher specificity and sensitivity 
as compared to histological examination.[20] 
Nevertheless, studies performed on adenoid 
tissue using RUT method have reported high 
rates of false positivity.[19] Although culture has 
the highest specificity (100%) in establishing the 
diagnosis, its sensitivity is low.[20] It has been shown 
that PCR method has almost 100% sensitivity and 
specificity in the detection, identification and 
quantitation of H. pylori in biological samples.[21-23] 
Real-time PCR method has been reported to 
increase the likelihood of detecting H. pylori in 
the samples that produce false negative results 
histologically.[24] In additional that real time PCR 
offers increased sensitivity and specificity in a 
rapid format, in comparison to traditional gel-
based PCR assays, Unlike traditional systems, 
which rely upon endpoint analysis, real time PCR 
assays visualize the reaction as it is taking place 
allowing quantification and reaction analysis.

Since real time PCR reactions are performed in 
a closed system (no gel analysis needed) the risk of 
contamination has been substantially reduced.[25,26] 
Although PCR has technical superiorities and its 
commercial kits have become easily available, it 
is expensive to be routinely used and is being 
used primarily for academic research.[20] In the 
present study, we investigated the presence of 
H. pylori in the adenoid tissue using real-time 
PCR method and found a positivity of 8.7%. 
Contradictory results have been reported in the 
studies investigating H. pylori in the adenoid 
tissue. Bulut et al.[27] investigated the presence of 
H. pylori in 118 tissue samples (71 tonsil and 47 
adenoid tissues) from 71 children, of whom 28 
had recurrent tonsillitis and 43 had adenotonsillar 
hypertrophy. They detected H. pylori in 24.6% of 
the samples using PCR analysis. Moreover, they 
showed virulence markers cytotoxin-associated 
(cagA) gene in 58.6% of the positive samples. 
The higher rate of cagA + H. pylori in cases 
with adenotonsillar hypertrophy than those with 
recurrent adenotonsillitis has raised the thought 
that H. pylori might play a role in the development 
of adenotonsillar hypertrophy. Farivar et al.[28] 
assessed the presence of H. pylori using real time 
PCR method in 103 archival paraffin-embedded 
tonsillar tissues, which were obtained from 
patients with chronic tonsillitis, and demonstrated 
H. pylori DNA in 21.35% of the samples. 

Table 1.	Results of Helicobacter pylori detection in adenoid 
tissue via real-time polymerase chain reaction 
method

	 Helicobacter pylori DNA

	Patient no	 Ct value	 Result

	 1	 39.80	 Positive
	 2	 No Ct	 Negative
	 3	 No Ct	 Negative
	 4	 No Ct	 Negative
	 5	 No Ct	 Negative
	 6	 No Ct	 Negative
	 7	 No Ct	 Negative
	 8	 No Ct	 Negative
	 9	 No Ct	 Negative
	 10	 No Ct	 Negative
	 11	 No Ct	 Negative
	 12	 No Ct	 Negative
	 13	 No Ct	 Negative
	 14	 No Ct	 Negative
	 15	 No Ct	 Negative
	 16	 41.02	 Positive
	 17	 No Ct	 Negative
	 18	 No Ct	 Negative
	 19	 No Ct	 Negative
	 20	 No Ct	 Negative
	 21	 No Ct	 Negative
	 22	 No Ct	 Negative
	 23	 No Ct	 Negative
Positive control	 31.86	 Positive
Negative control	 33.01	 Negative
DNA: Deoxyribonucleic acid; Ct: Cycle threshold.
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In their study, Ağırdır et al.[29] investigated the 
presence of H. pylori with the Campylobacter-
like organism (CLO) test in 45 patients 
undergoing adenoidectomy and myringotomy 
with the diagnosis of chronic otitis media and 
adenoid hypertrophy. They detected H. pylori 
in the middle ear effusions in 66.6% and in 
the adenoid tissue in 33.3% of 30 patients 
with middle ear effusion. They found H. pylori 
positivity to be 26.6% in the adenoid tissues of 
the group without middle ear effusion (n=15). 
In addition, they reported that none of their 
patients had a positive CLO test in the wash 
out liquid of the middle ear. In a similar study 
conducted by Yılmaz et al.,[30] the presence of 
H. pylori was investigated using real-time PCR 
in the middle ear effusions of patients with 
adenoid hypertrophy and chronic otitis; they 
detected positivity in 12 (67%) of 18 patients; 
however, they failed to detect H. pylori in the 
adenoid tissues of this group of patients. In 
that particular study, they detected H. pylori 
in the adenoid tissue of only one patient out 
of 20 who had adenoid hypertrophy alone. 
In the study by Eyigör et al.,[31] the presence 
of H. pylori was assessed with RUT and PCR 
methods in 35 adenoid and 20 tonsil tissue 
samples obtained from 47 patients with chronic 
tonsillitis and adenoid hypertrophy. While they 
found positivity rate to be 5.5% using RUT, they 
detected H. pylori in none of the patients using 
PCR. This study investigated the presence of 
H. pylori using real-time PCR method in the 
adenoid tissues of 23 children who underwent 
surgical operation due to adenoid hypertrophy 
and H. pylori was demonstrated to be present in 
the adenoid tissues of two (8.7%) of 23 patients. 
In conclusion, H. pylori may be implicated in 
the etiology of adenoid hypertrophy, but the 
number of cases is insufficient to be able to 
give a definite ratio. Different patient groups 
and different methods used in the studies make 
comparison difficult. The results might have 
been influenced by different prevalence rates 
from different geographical regions. Further 
multicenter and large-scale studies on this issue 
are needed.
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