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Abstract
Objective: To identify Helicobacter pylori infection in tonsillar tissue samples from patients undergoing
tonsillectomy for chronic tonsillitis versus tonsillar hypertrophy, and to assess the possible relationships between
H pylori and patients’ sociodemographic data and laryngopharyngeal reflux.

Methods: In this prospective study, 97 patients who underwent tonsillectomy were divided into the following
2 groups: patients with chronic tonsillitis (n= 62) and patients with tonsillar hypertrophy (control group; n= 35).
H pylori infection in the tonsillar biopsy samples was identified using histochemical and rapid urease tests.

Results: The incidence of H pylori infection was significantly higher in the chronic tonsillitis group (56.5 per
cent) compared to the control group (31.4 per cent). Similar findings were obtained for both subgroups of adults
(68.6 vs 42.3 per cent) and children (40.7 vs 0.0 per cent). Significant relationships between a positive H pylori
finding and laryngopharyngeal reflux related signs of vocal fold oedema, diffuse laryngeal oedema and
hypertrophy of the posterior commissure were revealed.

Conclusion: H pylori infection may be related to chronic tonsillitis and laryngopharyngeal reflux.
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Introduction
Helicobacter pylori infection, caused by a Gram-nega-
tive, urease-producing, curved or spiral-shaped rod, is
one of the most common human bacterial infections
in the world. It affects more than half of the total popu-
lation.1 It has been proven that H pylori has a signifi-
cant influence on the pathogenesis of chronic
gastritis, duodenal and gastric peptic ulcer disease,
gastric cancer, and gastric mucosa-associated lymphoid
tissue lymphoma.2 Although the stomach remains the
main localisation for this bacterium, recent studies
have made an attempt to investigate the role of H
pylori in the pathogenesis of various diseases of the
upper airway.1,2 Multiple studies have reported that H
pylori can also be found in saliva, oropharyngeal
aphthae, nasal and sinus mucosa, tympanic cavity
secretions, the larynx, and pharyngeal lymphoid
tissue.1–6

Tonsillar tissue is a component of lymphoid tissue,
with similarities to mucosa-associated lymphoid
tissue of the stomach; therefore, a growing number of
researchers have recently investigated the prevalence

and the role of H pylori bacterium in the development
of diseases of the tonsils.1,7,8 Several clinical studies
suggest that the tonsils may be an important extragas-
tric reservoir for H pylori colonisation.5,9–14 It is sug-
gested that the existence of H pylori in the tonsillar
tissue could activate the inflammatory process in the
tonsils,15 be responsible for reinfection of the
stomach, and serve as an aetiopathogenetic factor for
chronic tonsillitis and tonsillar hyperplasia.16

However, the impact ofH pylori infection on the patho-
genesis of chronic tonsillitis is still controversial. As
mentioned above, some researchers have shown that
H pylori may have a role in the infection of tonsillar
tissue;14–18 others, however, have not found any asso-
ciation between H pylori colonisation and chronic
tonsillitis.19–23

One of the reasons for such discrepancies might be
difficulties in testing H pylori in the upper airway.
Although various methods currently used for the detec-
tion of gastric H pylori infection, such as the rapid
urease test, histochemical examination of Giemsa
stain, and culture and polymerase chain reaction, are
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highly sensitive to the gastric mucosa, the detection of
H pylori in the upper airway has yet to be stand-
ardised.24 Positive bacterial culture, which is a ‘golden’
diagnostic standard for gastric infection, cannot serve
as a reliable method for the detection of tonsillar H
pylori because this bacterium may take a coccoid
form that is difficult to culture.1,7,9 Currently, given
that a single method might not be sufficiently reliable
to detect H pylori in the tonsils, a combination of the
diagnostic methods are recommended to enhance diag-
nostic reliability.10,25

Although the oropharynx has been suggested as a
reservoir for H pylori infection, the significance of
this bacterium for chronic tonsillitis remains unclear.
A recent systematic review and meta-analysis of tonsil-
lar H pylori colonisation in chronic tonsillitis, con-
ducted by Hwang et al., emphasised that more studies
which included a control group were necessary to
draw reliable conclusions related to this problem.26

One issue related to this bacterium is the exact mode
of transmission of H pylori infection to the upper
airway. The gastrointestinal route, among others,
could play an important role in the transmission of bac-
teria via gastroesophageal reflux disease or laryngo-
pharyngeal reflux (LPR).27 It has been suggested that
H pylori contaminated gastric fluid enters the
pharynx by pathological reflux and colonises dental
plaques, adenoid tissues and tonsils.7,8 The infection
could spread from these locations to other sites of the
upper airway, and may trigger some pathological
changes. Systemic immune responses to gastric H
pylori virulence factors might also play a causative
role in upper airway diseases, but the exact mechanism
remains unclear.7,8

Unfortunately, there are a lack of studies linking
LPR to tonsillar H pylori infection. Thus, the aim of
this study was two-fold, as follows: to identify H
pylori infection in tonsillar tissue samples from patients
undergoing tonsillectomy for chronic tonsillitis versus
tonsillar hypertrophy, and to assess possible relation-
ships between H pylori infection identified in the palat-
ine tonsillar tissue and patients’ sociodemographic data
and LPR.

Materials and methods
The study was performed at the Lithuanian Health
Science University Hospital, Kaunas from September
2010 to June 2011. A total of 97 consecutive patients
of both genders, aged 3–63 years (with an average
age (± standard deviation (SD)) of 25.4± 16.8
years), who underwent tonsillectomy for chronic tonsil-
litis or tonsillar hypertrophy, agreed to participate in the
study. Subjects selected for the study had not taken
proton pump inhibitors for at least a week prior to
surgery.
The tonsils including a tonsil capsule were dissected

in all of the study patients using cold instruments (cold
technique). Haemostasis was achieved with the help of
a bipolar coagulator.

The chronic tonsillitis group consisted of 62 patients
(38 females and 24 males), aged 3–57 years (average
age (± SD)= 20.9± 14.9 years), who were hospita-
lised for tonsillectomy because of a history of chronic
tonsillitis. Among these 62 patients, 27 (43.5 per
cent) were children and 35 (56.5 per cent) were
adults. Chronic tonsillitis was diagnosed based on
patient history, an otorhinolaryngological examination
interpreted according to clinical Paradise criteria for
tonsillectomy, and histologically proven chronic
inflammation of the removed palatine tonsils.28

The control group consisted of 35 patients (10
females and 25 males), aged 4–63 years (average age
(± SD)= 33.3± 17.4 years), who underwent surgery
because of tonsillar hypertrophy. Of these 35 patients,
9 (25.7 per cent) were children and 26 (74.3 per cent)
were adults. These patients had a history of dysphagia,
mouth breathing, snoring or symptoms of obstruction.
Sleep studies confirmed obstructive sleep apnoea syn-
drome (apnoea-hypopnea index= 5 or more episodes
per hour) in 10 of 35 (28.5 per cent) of control group
patients. The diagnosis of tonsillar hypertrophy was
verified clinically and by histological examination of
the palatine tonsils.
Adenoidectomy with tonsillectomy was performed

according to indications in 8.0 per cent of the chronic
tonsillitis group (three children and two adults) and in
8.5 per cent of the control tonsillar hypertrophy
group (two children and one adult). Of the remaining
seven children in the tonsillar hypertrophy group, five
had previously undergone adenoidectomies.
The study was conducted after receiving permission

from the Kaunas Regional Biomedical Research Ethics
Committee (number P1-86/2011). Informed consent
was obtained from all adult patients and from both
parents of the paediatric patients.

Patient evaluation questionnaires

Prior to surgery, all patients or parents of the young
children were asked to complete a specially designed
questionnaire, which assessed demographics,
unhealthy habits (alcohol consumption, smoking) and
reflux-associated information, including gastroesopha-
geal reflux disease history (regular use of proton
pump inhibitors in the anamnesis and/or reflux-
related findings in the upper gastrointestinal endos-
copy), LPR-related symptoms and reflux-related
findings.

Reflux-related symptoms

These were assessed with the reflux symptom index, a
standardised validated questionnaire. The reflux
symptom index addresses the following nine symptoms
common in LPR: hoarseness, throat clearing, excess
throat mucus, difficulty in food swallowing, coughing
after eating or after lying down, choking episodes,
troublesome cough, lump in the throat, heartburn,
chest pain, and indigestion or regurgitation.29 The
symptoms were self-rated on a six-point scale, with
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scores ranging from 0 (no problem) to 5 (a severe
problem).

Telescopic videolaryngoscopy

The reflux-related findings were assessed with the help
of videolaryngoscopy. This investigation was per-
formed with a 70° rigid endoscope (Kay Elemetrics,
Lincoln Park, New Jersey, USA), according to a stand-
ard protocol, in the out-patient department. The same
examiner used the same equipment for each patient,
except for young children aged less than six years
who were not able to tolerate this procedure. In four
young children, the larynx was assessed during the rhi-
nolaryngoscopy procedure using a flexible 2.4 mm
endoscope. In the case of hyperactive pharyngeal
reflex, patients were assessed under local anaesthesia
using topical 1 per cent lidocaine spray.
For all patients, laryngeal abnormalities were evalu-

ated with a validated reflux finding score scale to deter-
mine: subglottic oedema, ventricular obliteration,
erythema, vocal fold oedema, diffuse laryngeal
oedema, posterior commissure hypertrophy, granuloma
and thick endolaryngeal mucus.29

The video recordings were rated by an observer
unaware of the patient’s identity. The intra-rater correl-
ation for the video recordings (calculated over a 1-
month time interval using 15 patient video recordings
randomly selected from the list) was 0.83.
Clinical examinations of the condition of the

patients’ ear, nose, throat and larynx were carried out
using a specially designed form.

H pylori identification

H pylori infection was identified by histochemical
examination and rapid urease tests. The samples from
97 right tonsils were collected using sterile instruments.
At the beginning of the surgery, a rapid urease test was
immediately performed according to the manufac-
turer’s instruction. The biopsy samples for the histo-
logical and histochemical examinations were kept in
paraffin blocks until further use.
Regarding the histochemical examination, the

biopsy material from the removed palatine tonsils was
subjected to Giemsa stain: 2–4-μm thick paraffin-
embedded sections were prepared and stained using
the modified Giemsa staining methodology (H pylori
acquires a dark blue color30 (Figure 1)).
With regard to the rapid urease test, at the beginning

of the surgery, the sterile bioptate (minimum 2 × 2 mm
pieces) was placed into a medium with urea and a pH
indicator. When material contained H pylori, the
urease enzyme changed the endogenous urea into
ammonia and carbon dioxide. Moreover, the pH was
changed by the released ammonia, and the indicator
colour shifted from yellow to orange, red or purple.
The campylobacter-like organism test (Kimberly-
Clark, New Milford, Connecticut, USA) was used.
The changes in colour were evaluated after 20

minutes, 1 hour, 3 hours and 24 hours (Figure 2), as
per the recommendations.2,31

H pylori was considered to be present in the biopsy
material of the palatine tonsils (H pylori positive) if the
results of the two tests were positive. In a small number
of additional adenoidectomy cases (five in the chronic
tonsillitis group and three in the tonsillar hypertrophy
group), we did not separately check the adenoidal
tissue for H pylori.

Statistical methods

Statistical analysis was performed using SPSS software
version 17 for Windows software (SPSS, Chicago,
Illinois, USA). The differences in the qualitative para-
meters were calculated using the chi-square or Fisher’s
exact tests. The unpaired student’s t-test (two-tailed)

FIG. 2

(a) Negative and (b) positive rapid urease test results for the diagno-
sis of Helicobacter pylori in patients with chronic tonsillitis, where
the indicator has changed the medium’s colour from yellow

to purple.

FIG. 1

Histopathological image of a biopsy specimen taken from the palat-
ine tonsil of a patient with chronic tonsillitis (arrows indicate

Helicobacter pylori). (Modified Giemsa stain; ×100)
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was used to compare the differences between the quan-
titative data of two groups.
A correlation analysis between H pylori infection in

the tonsillar tissue and different variables, such as diag-
nosis (chronic tonsillitis or tonsillar hypertrophy),
demographics (age, gender, body mass index),
unhealthy habits (alcohol consumption, smoking), a
history of gastroesophageal reflux disease, reflux-
related symptoms (assessed by the reflux symptom
index) and reflux-related signs (assessed by the reflux
finding score), was performed using Pearson’s or
Spearman’s correlation coefficients (r). The variables
that showed a significant association were then separ-
ately analysed with the help of binary logistic regres-
sion to ascertain whether they were predictive of the
presence of H pylori in the tonsillar tissue.
Odds ratios were expressed with their 95 per cent

confidence intervals. An alpha level of 0.05 was
considered statistically significant. The Spearman’s
correlation coefficient was used for an assessment of
intra-rater reliability.

Results
Overall, a significantly higher positive H pylori rate
was present in the chronic tonsillitis patients (56.5
per cent; 35 of 62) compared to the control patients
with tonsillar hypertrophy (31.4 per cent; 11 of 35)
(p= 0.018) (Figure 3).
A similar tendency was observed when the findings

from children and adults were analysed separately; that
is, the incidence of H pylori infection was significantly
higher in the chronic tonsillitis group than in the control
group, regardless of age (p< 0.05) (Figure 3). H pylori
in the tonsillar tissue was identified in 11 of 27 (40.7
per cent) children with chronic tonsillitis, while it
was not detected in any of the control group children
with tonsillar hypertrophy (p= 0.02). Similar results
were found in adults: H pylori infection was identified
in 24 of 35 (68.6 per cent) adults from the chronic

tonsillitis group and 11 of 26 (42.3 per cent) adults
from the control group. The difference between the
subgroups was statistically significant (p= 0.04).
Nine independent factors were considered: diagno-

sis, gender, age, body mass index, smoking, alcohol
consumption, history of gastroesophageal reflux
disease, reflux symptom index score and reflux
finding score. Patients in whom H pylori was detected
in the biopsy specimens of the removed palatine tonsils
were identified as H pylori positive, and the patients in
which H pylori was not detected were identified as H
pylori negative. These patients were compared using
univariate, correlation and logistic regression analyses
to determine the potential predictors of H pylori in
the tonsillar tissue. Univariate analysis data for these
main factors are presented in Table I. No statistically
significant differences between H pylori positive and
negative sets were found with regard to patients’
gender, age, body mass index, habits of smoking and
alcohol consumption, history of gastroesophageal
reflux disease, and summary of reflux symptom index
and reflux finding score scores (p> 0.05). Only the
diagnosis of chronic tonsillitis was significantly
related to an H pylori positive finding (p= 0.02).
The correlation analysis, which additionally

included separate values for reflux symptom index
symptoms and reflux finding score signs, revealed
similar findings. Specifically, there were no statistically
significant relationships between H pylori infection in
the palatine tonsils and patients’ demographic data
(r= 0.10–0.17, p> 0.05), unhealthy habits (r=
0.03–0.06, p> 0.05) or reflux-related symptoms mea-
sured by the reflux symptom index (r= 0.10–0.14, p>
0.05). However, in addition to the diagnosis of chronic
tonsillitis (r= 0.25, p= 0.018), there were significant
yet weak positive relationships between H pylori infec-
tion in the palatine tonsils and three common LPR-
related signs (as assessed by reflux finding scores):

TABLE I

CHARACTERISTICS OF H PYLORI POSITIVE AND
NEGATIVE PATIENTS

Characteristic H pylori
positive∗

H pylori
negative†

p

Diagnosis (%) 0.02‡

– Chronic tonsillitis 76.1 52.9
– Tonsillar hypertrophy 23.9 47.1
Gender (%) 0.19
– Females 56.5 43.1
– Males 43.5 56.9
Average age (years) 28.4 22.7 0.10
Average BMI (kg/m2) 23.9 22.4 0.24
Smokers (%) 4.3 15.7 0.74
Drinkers (%) 36.9 37.4 0.14
History of GORD (%) 34.8 23.5 0.22
Average reflux symptom

index score
11.0 11.4 0.78

Average reflux finding
score

5.9 4.4 0.09

∗n= 46; †n= 51. ‡Statistically significant (p< 0.05). BMI=
body mass index; GORD= gastroesophageal reflux disease

FIG. 3

Distribution of positive Helicobacter pylori results in the biopsy
material of removed palatine tonsils (n= 97). ∗Indicates a statistic-

ally significant difference between the groups (p< 0.05)
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vocal fold oedema (r= 0.25, p= 0.018), diffuse laryn-
geal oedema (r= 0.25, p= 0.016) and posterior com-
missure hypertrophy (r= 0.29, p= 0.005). Thus, the
presence of H pylori in the palatine tonsils was
related to a manifestation of the aforementioned LPR
signs. The data for the correlation analysis between H
pylori infection in the tonsillar tissue and the LPR-
related symptoms and signs of the patients are pre-
sented in Table II.
A logistic regression analysis revealed that the three

aforementioned LPR-related signs were relevant inde-
pendent factors predictive of H pylori in the tonsillar
tissue (Table III). Higher scores for vocal fold
oedema, diffuse laryngeal oedema and posterior com-
missure hypertrophy increased the odds for the

presence of H pylori in the tonsillar tissue by approxi-
mately two to three times (odds ratio= 1.94, p=
0.021; odds ratio= 2.70, p= 0.018; and odds ratio=
2.11, p= 0.006, respectively).

Discussion

H pylori in palatine tonsillar tissue

Chronic tonsillitis is a common condition characterised
by persistent inflammation of the palatine tonsils and
frequent bacterial infections. In the aerodigestive
tract, tonsillar tissue has established similarities to
gastric mucosal lymphoid tissue.26 Therefore, it is rea-
sonable to assume that colonisation by H pylori may
play an important role in infection of the tonsils.
Understanding the causes of chronic tonsillitis is
important for making clinical decisions concerning
this commonly treated disease. Simple tonsillar hyper-
trophy could be present without the history of an infec-
tion, but could lead to sleep-related breathing disorders
and dysphagia.16 Thus, one of our study aims was to
determine the prevalence of H pylori in patients with
chronic tonsillitis compared to patients in a control
group who had simple tonsillar hypertrophy.
In the present study, H pylori was identified in the

biopsy material from tonsils, via histological examin-
ation, in more than half (56.5 per cent) of all patients
who underwent tonsillectomy for chronic tonsillitis.
This finding significantly differed (p< 0.05) from
the control group (in which H pylori was identified in
only 31.4 per cent of patients). Similar results were
found in the subgroups differentiated by age. Both chil-
dren and adult patients with chronic tonsillitis demon-
strated a significantly higher rate of positive H pylori
results compared to the tonsillar hypertrophy
(control) group (children – 40.7 per cent vs 0.0 per
cent, respectively; adults – 68.6 per cent vs 42.3 per
cent, respectively).
The detection of H pylori in this study was per-

formed using two accepted methods for gastric H
pylori identification, namely, the rapid urease test and
the modified histochemical Giemsa stain
method.2,30,31 An oral cavity, unlike the stomach, has
other urease-producing species, which may result in a
higher rate of false-positive rapid urease test
results.25,32 However, data in the literature show that
the activeness of the urease produced by other oral
micro-organisms (the number of activeness units in
1 mg of protein) is more than 400 times smaller than
the activeness produced by H pylori; thus, a substantial
impact on the identification of H pylori bacterium is
unlikely.32

Taking into account the methods used in infection
identification, the results of our study correspond to
recent controlled research conducted by Lin et al.14

The data of 94 adult patients (44 patients in the tonsil-
litis group and 50 patients in the control group) with
sleep-related breathing disorders were assessed. The
rate of H pylori infection identified by rapid urease

TABLE II

CORRELATIONS BETWEEN H PYLORI INFECTION IN
TONSILLAR TISSUE AND LARYNGOPHARYNGEAL

REFLUX RELATED SYMPTOMS AND SIGNS∗

Variables Correlation
coefficient (r)†

p

Reflux symptom index
– Hoarseness −0.03 0.79
– Throat clearing −0.13 0.19
– Excess throat mucus −0.08 0.45
– Difficulty in food swallowing 0.11 0.29
– Coughing after eating or lying
down

−0.11 0.33

– Choking episodes −0.09 0.39
– Troublesome cough −0.10 0.31
– Lump in throat 0.04 0.66
– Heartburn, chest pain,
indigestion or regurgitation

0.18 0.07

Reflux finding score
– Subglottic oedema 0.16 0.17
– Ventricular obliteration −0.07 0.49
– Erythema 0.07 0.53
– Vocal fold oedema 0.25 <0.02‡

– Diffuse laryngeal oedema 0.25 <0.02‡

– Posterior commissure
hypertrophy

0.29 <0.01‡

– Granuloma 0.11 0.31
– Thick endolaryngeal mucus 0.01 0.96

∗n= 97. †Pearson’s correlation coefficient was used for the para-
metric data and Spearman’s correlation coefficient was used for
the non-parametric data. ‡Statistically significant (p< 0.05)

TABLE III

LOGISTIC REGRESSION ANALYSIS: SIGNIFICANT RISK
FACTORS FOR H PYLORI IN TONSILLAR TISSUE

Variables B∗ p† Odds
ratio

95% CI
(of odds
ratio)

Upper

Lower

Vocal fold
oedema

0.66 0.021 1.94 1.11 3.39

Diffuse laryngeal
oedema

0.99 0.018 2.70 1.19 6.14

Posterior
commissure
hypertrophy

0.75 0.006 2.11 1.23 3.62

∗Logistic regression coefficient. †Significance level= p < 0.05.
CI= confidence interval
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test was significantly higher in patients with chronic
tonsillitis compared to the control group (48 per cent
vs 24 per cent, p< 0.001). Another study involving
285 children using the same diagnostic methods
revealed similar results to those of the present study.
The bacterium was identified in 39.6 per cent of the
chronic tonsillitis cases.10 However, in other studies,
a relationship between chronic tonsillitis and H pylori
could not be found.19–23

The controversial results could be a result of several
factors, as follows: the selection of the tested contin-
gent, the biopsy material sampling technique and dif-
ferent H pylori diagnostic methods (currently, there is
no uniform standardised system of H pylori identifica-
tion in the upper airway).
Moreover, recent controlled studies searching for H

pylori DNA in the mucosa-associated lymphoid
tissue of the pharynx reported that, in the case of
chronic tonsillitis, the prevalence ofH pylori in the ton-
sillar tissue could range from as low as 8.3 per cent21 to
as high as 80 per cent.5,16 The high affinity of the bac-
terium to lymphoid tissues of the pharynx could
suggest that there is a relationship between H pylori
infection and chronic tonsillitis.33 However, the most
recent meta-analysis of tonsillar H pylori colonisation
in chronic tonsillitis, which was based on 6 controlled
paediatric and adult studies, with the pooled data from
436 subjects, found no difference in the prevalence of
H pylori in patients with chronic tonsillitis versus
patients with non-infectious hyperplastic tonsils.26

The authors concluded that H pylori infection does
not have a significant impact on the pathogenesis of
chronic tonsillitis. However, heterogeneity in the
study samples and the different methods used for the
identification of H pylori in the tonsillar tissue may
have contributed to the non-significant results.
Therefore, the authors emphasised that further con-
trolled research is necessary.
In summary of this issue, H pylori may exist in ton-

sillar tissue, but the significance of this bacterium in the
pathogenesis of diseases of the tonsils is not yet com-
pletely clear. The results presented in the literature
are difficult to compare because of differences in
samples, H pylori infection identification methods
and comparative aspects. Our study data support the
hypothesis that H pylori infection may have a signifi-
cant role in chronic tonsillitis. Further multicentre
investigations are needed to determine whether H
pylori infection is related to chronic tonsillitis.
Moreover, there is a need for the development of diag-
nostic standards for the detection of H pylori in the
upper airway.

H pylori infection and laryngopharyngeal reflux

Laryngopharyngeal reflux is defined as the retrograde
flow of stomach contents to the larynx and pharynx,
causing laryngopharyngeal epithelium damage, ciliary
dysfunction, inflammation and altered sensitivity.34

Furthermore, gastric juices infected with H pylori and

systemic immune responses to gastric H pylori virulence
factors might play a causative role in upper airway dis-
eases.1,7,8 Thus, one of the aims of this study was to
assess the possible relationships between H pylori infec-
tion identified in the palatine tonsils and LPR, and the
patients’ demographic data and their unhealthy habits
(alcohol consumption, smoking).
Our study findings showed significant yet weak

positive relationships between H pylori positivity and
three common LPR signs assessed by the validated
reflux finding score, namely, vocal fold oedema,
diffuse laryngeal oedema and posterior commissure
hypertrophy (r= 0.25–0.29, p< 0.05). This means
that H pylori infection in the palatine tonsils has been
found more frequently in patients with these LPR-
related signs. A logistic regression analysis has
revealed that these LPR signs increase the odds for
positive H pylori findings in the tonsillar tissue by
approximately two to three times (Table III).
Meanwhile, no significant relationships have been
determined between H pylori infection and patients’
demographics, their unhealthy habits and LPR symp-
toms including heartburn.
The literature regarding the relationship between

LPR and H pylori detected in the pharynx is limited.
The role of gastroesophageal reflux and/or LPR in
the transmission of H pylori to the pharynx, and the
relationship between H pylori and the symptoms and
findings of LPR is controversial.1 Tezer et al. investi-
gated the relationship between reflux finding score
and inflammation of the lower part of the oesophagus,
as well as reflux finding score and H pylori infection in
the stomach.35 They concluded that the expression ofH
pylori and the degree of gastroesophageal reflux
disease are more adverse in patients with higher
reflux finding scores. However, the detection of H
pylori in the upper airway was not part of this study.
With the help of 2 reliable polymerase chain reaction

and culture tests to detect H pylori colonisation in
mucous membranes of the pharynx, Kaptan et al.
examined biopsy material from the pharyngeal
mucosa of 70 patients with non-specific chronic pha-
ryngitis and 20 healthy controls.6 The researchers con-
cluded that non-specific chronic pharyngitis is
significantly related to colonisation by H pylori in the
pharynx, and the presence of this infection in the
stomach increases the frequency of the pharyngeal col-
onisation. Similar results were found in the study by
Zhang et al.36 They reported that H pylori infection
in the pharynx was significantly more likely in patients
with a history of stomach ailments than in patients
without such a history, and they could not detect H
pylori in the pharynx of healthy people.
More recently, Katra et al. investigated the associ-

ation of LPR (proven by a combination of multiple
intraluminal impedance and pH monitoring) with H
pylori in adenoid hyperplasia (detected with real time
polymerase chain reaction) in 30 children.37 It was
determined that the patients with polymerase chain
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reaction positivity for H pylori had significantly more
episodes of reflux reaching the upper oesophageal
sphincter. This finding supports the hypothesis that
the episodes of reflux reaching the upper oesophageal
sphincter may play an important role in the transmis-
sion of H pylori into the lymphoid tissue of the
pharynx, and thus may contribute to adenoid hyperpla-
sia in children.
The abovementioned studies support the hypothesis

that LPR could predispose one to H pylori colonisation
in the pharynx and tonsils. Some studies, however,
have established that tonsillar H pylori is different
from the predominant strains most commonly found
in the stomach by a virulence factor gene possessed
by this bacterium.5,9 The predominance of cytotoxin-
associated gene A (CagA)-negative genotypes isolated
from the tonsillar tissue in recent investigations may
indicate that the main virulence factor in gastric infec-
tion, CagA, is not of such importance for an infection
of the tonsils.16 These findings suggest that tonsils do
not comprise a reservoir for gastric H pylori infection,
and suggest that more than one H pylori strain could
exist in the oropharynx and stomach of the same
patient.1

Regardless, the high incidence of H pylori infection
in the tonsillar tissue indicate that tonsillectomy might
influence gastric infection with this bacterium;
however, this issue is quite controversial. Minocha
et al. reported a decreased risk of H pylori infection
in the gastric mucosa among patients who underwent
tonsillectomy, which leads to an argument on
whether the tonsils are a reservoir for H pylori and
recurrent systemic infection.38 In contrast, a study by
Sezen et al. indicated that tonsillectomy does not sig-
nificantly affect gastric H pylori eradication; however,
a relatively small sample size (n= 46) may have had
some influence on the results.39 We speculate that the
eradication of H pylori infection may prevent future
oropharyngeal pathology.

• This study assessed the relationship between
Helicobacter pylori infection in the tonsillar
tissue and chronic tonsillitis and
laryngopharyngeal reflux (LPR)

• H pylori was more prevalent in chronic
tonsillitis cases than in tonsillar hypertrophy
cases

• H pylori in the tonsillar tissue was associated
with LPR-related signs

Limitations

Limitations of our study include its monocentre design
and not using the polymerase chain reaction method for
the detection of H pylori in the tonsillar tissue,
although we followed the recommendations for
enhancement of the diagnostic reliability of H pylori
and used a combination of two acceptable diagnostic

methods.10,25 Such limitations prevent clear informa-
tion being obtained about the causal relationship
between H pylori in the tonsils and chronic inflamma-
tion. Further controlled multicentre studies with
uniform diagnostic standards for detecting H pylori in
the upper airway are necessary. These studies could
support or deny the importance of H pylori infection
for the development of different diseases of the
tonsils and the impact of bacterial eradication on their
course.

Conclusion
The findings of our study have shown that H pylori
infection of the upper airway may be related to
chronic tonsillitis. H pylori in the biopsy material of
the palatine tonsils was identified in more than half
of all the patients who underwent tonsillectomy for
chronic tonsillitis, and was significantly more frequent
in comparison to both children and adult patients with
tonsillar hypertrophy. H pylori presence in the tonsillar
tissue depends on both the type of tonsillar disease and
LPR-related signs, namely, evidence of vocal fold
oedema, diffuse laryngeal oedema and posterior com-
missure hypertrophy. With the presence of these LPR
signs, the possibility for H pylori positivity increases
by two to three times.
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AO. Investigation of Helicobacter pylori colonization in pharyn-
geal and palatine tonsils with rapid urease test and

H PYLORI IN TONSILLAR TISSUE 555

https://doi.org/10.1017/S0022215117000597 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215117000597


immunohistochemical analysis [in Turkish]. Kulak Burun Bogaz
Ihtis Derg 2008;18:85–9

13 Kraus J, Nártová E, Pavlík E, Katra R, Sterzl I, Astl J. Prevalence
of Helicobacter pylori in adenotonsillar hypertrophy in children.
Acta Otolaryngol 2014;134:88–92

14 Lin HC, Wu PY, Friedman M, Chang HW, Wilson M.
Difference of Helicobacter pylori colonization in recurrent
inflammation and simple hyperplastic tonsil tissues. Arch
Otolaryngol Head Neck Surg 2010;136:468–70

15 Aslan S, Yilmaz I, Bal N, Sener M, Butros R, Demirhan B et al.
Investigation of Helicobacter pylori in tonsillary tissue with
Pronto Dry test and pathologic examination. Auris Nasus
Larynx 2007;34:229–42

16 Nártová E, Kraus J, Pavlík E, Lukeš P, Katra R, Plzák J et al.
Presence of different genotypes of Helicobacter pylori in
patients with chronic tonsillitis and sleep apnoea syndrome.
Eur Arch Otorhinolaryngol 2014;271:607–13

17 Abdel-MonemMH, Magdy EA, Nour YA, Harfoush RA, Ibreak
A. Detection of Helicobacter pylori in adenotonsillar tissue of
children with chronic adenotonsillitis using rapid urease test,
PCR and blood serology: a prospective study. Int J Pediatr
Otorhinolaryngol 2011;75:568–72

18 Farivar TN, Pahlevan A, Johari P, Safdarian F, Mehr MA,
Najafipour R et al. Assessment of helicobacter pylori prevalence
by scorpion real-time PCR in chronic tonsillitis patients. J Glob
Infect Dis 2012;4:38–42

19 Bulut Y, Agacayak A, Karlidag T, Toraman ZA, Yilmaz M.
Association of cagA+ Helicobacter pylori with adenotonsillar
hypertrophy. Tohoku J Exp Med 2006;209:229–33

20 Jelavic B, Bevanda M, Ostojic M, Leventic M, Vasilj M,
Knezevic E. Tonsillar colonization is unlikely to play important
role in Helicobacter pylori infection in children. Int J Pediatr
Otorhinolaryngol 2007;71:585–90

21 Güçlü O, Akçalı A, Sahin EM, Tekin K, Barutçu O, Otkun MT
et al. Relationship between Helicobacter pylori adenotonsillar
colonization and frequency of adenotonsillitis in children.
Balkan Med J 2013;30:301–4

22 Eyigor M, Eyigor H, Gultekin B, Aydin N. Detection of
Helicobacter pylori in adenotonsillar tissue specimens by rapid
urease test and polymerase chain reaction. Eur Arch
Otorhinolaryngol 2009;266:1611–13

23 Toros SZ, Toros AB, Kaya KS, Deveci I, Özel L, Naiboğlu B
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