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Investigation of Risk Factors for Otitis Media With Effusion
in  Patients with Adenotonsillar Hypertrophy (Risk

Assessment in Otitis Media with Effusion)

ABSTRACT

Objective: Sleep Disordered Breathing (USB) is one of the most common childhood
disorders ranging from simple snoring to obstructive sleep apnea (OSA), and most common
cause of it is the adenotonsillar hypertrophy (ATH). Otitis Media with Effusion (OME) is
another important problem in children with USB due to ATH. The aim of this study was to
evaluate the possible risk factors for the development of EOM in children with USB due to
ATH.

Methods: 171 pediatric patients with ATH-related snoring and sleep apnea complaints were
included in the study. The patients were divided into two groups. Group 1: patients with
ATH + OME and Group 2: patients with ATH alone. A pre-operative standard questionnaire
was used to assess USB severity. Twenty-one different parameters were evaluated for both
groups.

Results: Age, sex, exposure to tobacco smoke, cow milk exposure before 12 months, breast
milk only for at least 6 months, duration of symptoms, USB symptom scores, history of
recurrent tonsillitis, adenoid / nasopharynx (AN) ratio, tonsil size, body mass index (BMI),
hemoglobin (Hb) level, hematocrit (Hct) ratio, mean platelet volume (MPV), eosinophil
ratio, neutrophil-lymphocyte ratio (NLR), thyroid function tests (TSH, fT4), folate and
vitamin B12 levels were evaluated. There was no statistically significant difference between
these parameters except BMI. BMI values were 16.08 + 1.96 in Group 1 and 17.11 + 2.81 in
Group 2, respectively (p: 0.006).

Conclusions: Many different parameters were evaluated for EOM, a multifactorial disease.
Among the groups, only BMI was different. Further study is required to identify risk factors
for the development of EOM in patients with ATH.
Keywords: Sleep Disordered Breathing, Snoring,
Adenotonsillar Hypertrophy, Pediatric.

Otitis Media With Effusion,

Adenotonsiller Hipertrofili Hastalarda Efiizyonlu Otitis
Media I¢in Risk Faktorlerinin Arastirilmasi (Efiizyonlu Otitis

Media'da Risk Degerlendirmesi)

OZET

Amag¢: Uykuda Solunum Bozuklugu (USB), basit horlamadan obstriiktif uyku apnesine
(OSA) kadar uzanan en yaygin ¢ocukluk ¢agi bozukluklarindan biridir ve bunun da en
onemli sebepleri arasinda ilk sirada adenotonsiller hipertrofi (ATH) gelmektedir. ATH'ye
bagli USB'li ¢cocuklarda karsilasilan bir diger dnemli sorun ise Efiizyonlu Otitis Media’dir
(EOM). Bu galismanin amaci, ATH nedeniyle USB olan ¢ocuklarda EOM'"in gelisimindeki
olas1 risk faktorlerini degerlendirmektir.

Gere¢ ve Yontem: ATH'ye bagh horlama ve uyku apnesi sikayetleri olan 171 pediatrik
hasta ¢aligmaya dahil edildi. Hastalar iki gruba ayrildi. Grup 1: tek basma ATH olanlar ve
Grup 2: ATH + EOM olan hastalar. USB siddetini degerlendirmek igin pre-operatif olarak
standart bir anket kullanildi. Her iki grup igin yirmi bir farkli parametre degerlendirildi.
Bulgular: Yas, cinsiyet, tiitiin dumanina maruz kalma, 12 aydan once inek siitii maruziyeti,
en az 6 ay sadece anne siitli, semptomlarin siiresi, USB semptom skorlari, tekrarlayan
tonsillit Oykiisli, adenoid/nazofarenks (AN) orani, tonsil blyiikligi, viicut kitle indeksi
(VKI), hemoglobin (Hb) diizeyi, hematokrit (Hct) orani, ortalama trombosit hacmi (MPV),
eozinofil orani, notrofil-lenfosit oran1 (NLO), tiroid fonksiyon testleri (TSH, fT4), folat ve
B12 vitamini diizeyleri degerlendirildi. VKI disinda bu parametreler arasinda istatistiksel
olarak fark yoktu. VKI degerleri Grup 1'de 16.08 = 1.96 ve Grup 2'de sirastyla 17.11 + 2.81
idi (p: 0.006).

Sonug¢: Multifaktoriyel bir hastalik olan EOM igin pek ¢ok farkli parametre degerlendirildi.
Gruplar arasmda sadece VKI farkli olarak tespit edildi. ATH hastalarinda EOM gelisimi
agisindan risk faktorlerini tanimlamak igin daha fazla ¢alisma gereklidir.

Anahtar Kelimeler: Uykuda Solunum Bozuklugu, Horlama, Eflizyonlu Otitis Media,
Adenotonsiller Hipertrofi, Pediatrik.

Konuralp Medical Journal 2021;13(2): 206-210
206


mailto:abdullahbelada@yahoo.com
mailto:abdullahbelada@yahoo.com
http://www.konuralptipdergi.duzce.edu.tr/
https://orcid.org/0000-0001-8990-8215
https://orcid.org/0000-0003-2476-768X

Akcan FA and Belada A

INTRODUCTION

Sleep-disordered breathing (SDB) is one of
the most common childhood disorders, from simple
snoring to obstructive sleep apnea (OSA) (1).
Approximately 2-3% of children are affected by
SDB, which can lead to behavioral, cognitive, and
growth abnormalities (1,2). The most common
cause of SDB in childhood is upper respiratory tract
obstruction due to adeno-tonsillar hypertrophy
(ATH).

Another important problem encountered in
children with ATH-related USB is otitis media with
effusion (OME). OME is an inflammatory
condition in the middle ear with no signs and
symptoms of acute infection (3). It has been
reported that this condition affects 90% of children
up to the age of 4 years (3,4). The etiology of EMO
is multi-factorial, but the main cause is Eustachian
tube dysfunction (ED) (5). Inflammatory processes
such as atopy and especially upper respiratory tract
infections (URIs) can cause ED. The prevalence of
EOM was 5.3% to 9% in different countries (6,7).

Several risk factors have been identified in
patients with OME, including daily care, allergic
rhinitis, and tobacco smoke exposure (8).

The aim of this study is to evaluate the risk
factors in the development of EMO in children with
SDB due to ATH.

MATERIAL AND METHODS

This study was conducted in Diizce Faculty
of Medicine, Department of Otorhinolaryngology
between February 2017 and August 2018. The
study was conducted in accordance with the
Helsinki Declaration Principles and informed
consent was obtained from all cases included in the
study together with the ethics committee approval
(2018-158). One hundred and seventy three
pediatric patients included in the study had snoring
and sleep apnea complaints due to ATH. The
patients with ATH with nasopharyngeal and
oropharyngeal obstruction were evaluated by
flexible fiber optic endoscopy and direct
observation. Patients were determined to have
additional systemic diseases like asthma,, allergic
rhinitis, chronic rhinosinusitis, etc or not. Adenoid
size was graded as grade 1-4 by flexible fiber optic
endoscopy (Carl Storz, 2.4 mm) according to the
adenoid / nasopharyngeal ratio (9). The tonsil
grading scale was graded as: Grade 1, tonsils are
only visible in the tonsillarfossa; Grade 2, tonsils
can be seen out of the tonsillar fossa; Grade 3,
tonsils elongating three-quarters of the midline; and
Grade 4, tonsils greater than grade 3 according to
the size of the tonsils for (10).

A standard questionnaire was used pre-
operatively for SDB; Mouth breathing during sleep,
daytime mouth breathing, apnea, snoring, cough,
runny nose and restless sleep. Scoring, for each of

the above; 0: never, 1: in the meantime, 2: often,
and 3: always (11,12). The patients were divided
into 3 subgroups according to this questionnaire
score; mild: 1-7, moderate: 8-14 and severe: 15-21.

The patients were divided into two groups:
those with ATH + OME (Group 1) and those with
only ATH (Group 2). All patients underwent
adenoidectomy / adenotonsillectomy under general
anesthesia for SDB. A ventilation tube was also
applied to patients who had OME before the
operation. Twenty-one different  parameters
(laboratory and physical findings) were evaluated
for both groups. Age, gender, tobacco smoke
exposure, cow milk exposure before 12 months,
exclusive breast milk for at least 6 months, duration
of symptoms, SDB symptom scores, recurrent
tonsillitis history, adenoid / nasopharynx (A / N)
ratio, tonsil grade, body mass index (BMI),
hemoglobin (Hb) level, hematocrit (Hct) ratio,
mean platelet volume (MPV), eosinophil ratio,
neutrophil-lymphocyte  ratio (NLR), thyroid
function tests (TSH, fT4), folate and vitamin B12
levels were evaluated.

The patients with additional systemic
diseases like cranio-facial malformation, asthma,
allergic rhinitis, chronic rhino-sinusitis etc. and
those who had undergone previous adenotonsil
surgery and a history of ventilation tube were
excluded from the study.

Independent variables were made with the t
test or the Mann-Whitney U test. Individual
variables were analyzed using the Pearson chi-
square test. The statistical analyzes were made with
SPSS v.22 package program and the level of
significance was set at 0.05.

RESULTS

During the study, a total of 171 patients
were evaluated. There were 62 patients in Group 1
and 109 patients in Group 2. The mean age of the
groups was 5.00 £ 222 and 5.71 + 2.83,
respectively, and there was no significant difference
(p = 0.093). There was no significant difference
between the groups in terms of gender, exposure to
tobacco smoke, cow milk exposure before 12
months, only breast milk for at least 6 months,
duration of symptoms, SD symptom scores, and
recurrent tonsillitis history. The demographic
distributions of the groups are summarized in Table
1. AN ratio, tonsil size, BMI, Hb level, Hct ratio,
MPV, eosinophil ratio, NLR, thyroid function tests
(TSH, fT4), folate and vitamin B12 levels were
evaluated. There was no statistically significant
difference between these parameters except BMI.
BMI values were 16.08 = 1.96 in Group 1 and
17.11 + 2.81 in Group 1, respectively (p: 0.006).
Physical examination and laboratory parameters are
summarized in Table 2.
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Table 1. Features of demographic of groups of study and control. Istatistical level of meaningfullness is

accepted value of p=0.05

Variables Group 1 Group 2 P value
n=62 n=109
Age 5.00+2.22 5.71+2.83 0.093
Median value (min-max) 2 (0-4) 2 (1-4) 0.641
Sex
Man 29 (%46.8) 56 (%51.4) 0.563
Woman 33 (%53.2) 53 (%48.6)
Exposed of cigarette smoke
Yes 24 (%38.7) 47 (%43.1) 0.574
No 38 (%61.3) 62 (%56.9)
Use of cow milk before 1 age 19 (%30.6) 41 (%37.6) 0.359
Breastfeed just first 6 month 35 (%56.5) 72 (%66.1) 0.212
Time of mean symptom (month) 12 (1-60) 24 (2-84) 0.111
Score of symptom:
o 1.7 1 (%1.6) 6 (%5.5) 0.234
e 814 27 (%43.5) 56 (%51.4) '
o 1521 34 (%54.8) 47 (%43.1)
Frequency of recurrence tonsillit 7 (%11.3) 13 (%11.9) 0.901
Table 2. Finding of laboratory and physical of groups of study and control.
Variable Group 1 Group 2 P value
n=62 n=109
A/N ratio
0-25% 0 (%0.0) 4 (%3.7)
25-50% 1 (%1.6) 5 (%4.6) 0.229
50-75% 22 (%35.5) 45 (%41.3)
75-100% 39 (%62.9) 55 (%50.5)
Degree of tonsil
1 27 (%43.5) 43 (%39.4)
2 28 (%45.2) 45 (%41.3) 0.561
3 7 (%11.3) 19 (%17.4)
4 0 (%0.0) 2 (%1.8)
BMI 16.08+1.96 17.11 £ 2.81 0.006
Hemoglobin g/dL 12.64+1.56 12.99+1.01 0.069
Het % 37.20+3.82 37.98+2.75 0.125
MPV 7.31:0.82 7.50+0.67 0.102
N/L ratio 51.52+13.38 49.90+11.99 0.417
Median ratio of Eosinofil (min-max) 1.65 (0-10.9) 1.90 (0-9.7) 0.336
TSH 2.66+1.45 2.79+1.80 0.624
T4 median (min-max) 1.06 (1-14) 1.05 (1-11) 0.936
Folate 12.58+4.51 12.9444.42 0.613
Vitamin By, 416.06+165.10 381.67+171.47 0.203

A/ N ratio: Adenoid / Nazofarenks ratio. BMI: Body Max Index. Hct: Hematokrit. MPV: Mean Platelet Volume Hacmi. N / L: Nétrofil /
Lenfosit ratio. TSH: Tiroid stimulation hormon. fT4: Free T4. istatistical level of meaningfullness is accepted value of p=0.05.

DISCUSSION

OME is an important health problem

children was 7.6% in a study conducted in Turkey

affecting the quality of life of children. Although it
varies according to the method applied and the
regions reported, it is generally seen in young age
groups (13). OME prevalence of primary school

(14). Recent studies have shown that ATH is an
important risk factor for OME. However, since not
every child with ATH has OEM, the results are
discussed below in the context of our findings,
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along with previous studies examining additional
risk factors.

Age is suggested to be one of the most
important factors in the development of OME.
Zielhuis et al. (15) suggested that the disease
peaked at the age of 2 and 5 years. In our study, it
was observed that there was no significant
difference between the groups and the average age
was around 5 in both groups.

In terms of gender; the majority of patients
in both the ATH and ATH + OME groups were
male In other studies (4,16). However, studies are
available showing that otitis media predominantly
affects females (17). In our study, although the rate
of women in the OME group was high, the
difference was not significant.

Feeding with breast milk is considered to
protect newborns from various diseases such as
lower respiratory tract infections, nonspecific
gastroenteritis, acute otitis media, atopic dermatitis,
asthma (young children), obesity, type 1 and 2
diabetes, childhood leukemias, sudden infant death
syndrome and necrotizing enterocolitis (18).
Although some studies (16,18) found that longer
breastfeeding was associated with a lower risk of
OME, in our study and others (13,19-21) there was
no association between breastfeeding and OME.
However, Ip et al. (18) showed that there is a
significant difference in the development of OME
depending on the duration of breastfeeding.

Some studies have found a relationship
between home smoking, particularly parental
smoking, and OME (16,22). In our study, no
relationship was shown between exposure to
tobacco smoke and OME.

When data were evaluated with regard to the
size of the adenoid and tonsil; Elicora et al. (23)
showed that there was no difference in OME
between patient populations with adenoid size of
75% (Stage 3) and 100% (Stage 4). In our study, all
stages were evaluated, but it was observed that
there was no difference between the groups in terms
of OME. Again, when evaluated according to the
size of the tonsil and the history of recurrent
tonsillitis, no association was found with OME.
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