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Objectives : The pathogenesis of middle ear infections in children is multifactorial
and includes infection, anatomical factors, impaired immunologic status, allergy,
familial predisposition, male sex, method of feeding and environmental factors. Glue
ear remains the commonest cause of deafness in childhood. Gastroesophageal reflux
(GOR) is a common problem in the newborn and preschool periods. Recent research
suggests that it may be related to eustachian tube dysfunction and otitis media.
Methods : We review the literature and discuss the possible relationship between
Gastroesophageal reflux and otitis media in children.
Conclusions : The current data are not enough to support antireflux treatment in
children with refractory middle ear infections. More prospective randomised placebo-
controlled studies are needed.
# 2004 Published by Elsevier Ireland Ltd.
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1. Introduction

Gastroesophageal reflux (GOR) is believed to be an
important inflammatory cofactor in many adult and
d Ltd.
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paediatric disorders of the upper aerodigestive
tract. A connection between chronic otitis media
and GOR is recognised, but the underlying mechan-
ism remains unclear. Vagal reflexes from the lower
part of the oesophagus might contribute. Another
possible mechanism is thought to be the microas-
piration of gastric contents into the throat with
resultant damage to the eustachian tube. The size
and shape of the immature eustachian tube in chil-
dren can be blamed for the reflux of acid and pepsin
from the nasopharynx into the middle ear [2].
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2. Animal studies

Several animal studies have proven the relationship
between GOR and laryngeal disorders. Delahunty
and Cherry, in 1968, have demonstrated that the
intermittent application of gastric acid to the
mucosa of the vocal process in dogs can produce
vocal cord granulomas [5]. The relationship
between GOR and middle ear pathology has also
been explored in animal studies. Heavner et al.,
investigated the relationship between simulated
GOR and eustachian tube dysfunction. In their study,
rat middle ears were exposed to acid or phosphate-
buffered saline solution. The rats exposed to pepsin
had an impaired ability to clear positive and nega-
tive pressure from the middle ear compared to the
rats exposed to saline. Their results demonstrated
that multiple middle ear exposure to pepsin led to
eustachian tube dysfunction [7]. In a similar rando-
mised controlled trial study, mucociliary clearance
of middle ear contents was measured in rats
exposed to acid and was found to be disabled [20].
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3. Clinical studies

Otitis media with effusion is a multifactorial condi-
tion and remains the commonest cause of deafness
in children. Causes include eustachian tube obstruc-
tion, upper respiratory tract infections or a dysfunc-
tional mucociliary clearance. GOR is a common
physiological occurrence in neonates and decreases
in frequency during the first year of life [14]. Reflux
of acid and pepsin into the middle ear from the
nasopharynx is possible due to the angle of imma-
ture tube in children. This would cause inflamma-
tion of the nasopharynx and the eustachian tube
leading to eustachian tube dysfunction. On the
other hand, Ayanoglu et al. in a recent prospective
trial studied the possibility of nasopharyngeal con-
tent passing into themiddle ear. During the recovery
phase of general anaesthesia a radionuclide sub-
stance was administered intranasally and pressure
U

O
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F

changes reflected to the nasopharynx were
recorded. The patients were extubated 10 min after
the radionuclide was applied. Passage of nasophar-
yngeal contents into the middle ear was not a
statistically significant observation, therefore this
study does not support the hypothesis that reflux of
nasopharyngeal contents can happen directly
through the eustachian tube into the middle ear
and cause deleterious effects [1]. Of course, this
study involved adults alone.

Velepic et al. examined 30 children (aged 2—13)
with secretory otitis media or recurrent otitis media
and tried to establish a possible relationship
between GOR, allergy and chronic tubotympanal
disorders [17]. The method used involved 24-hour
double probe pH monitoring. Sixty percent of the
subjects had pathological GOR. In a recent study by
Tasker et al., middle ear effusions were taken from
54 children aged 2—8 years who were undergoing
myringotomy. Pepsin concentrations weremeasured
using ELISA and enzyme activity assays. Eighty three
percent of the effusions contained pepsin/pepsino-
gen at concentrations of up to 1000-fold greater
than those in serum. The data suggested that reflux
of gastric juice could be a major cause of glue ear in
children [15].
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 P4. Discussion

Middle ear infections are still prevalent around the
world despite advances in public health and medical
care. Risk factors that have been attributed to the
high rates of chronic middle ear in certain popula-
tions are: lack of breast feeding, overcrowding, poor
hygiene, poor nutrition, passive smoking, high rates
of nasopharyngeal colonization with potentially
pathogenic bacteria and inadequate and unavail-
able health [3]. The possible relationship between
GOR and otitis media has also been studied over
recent years.

GORoccurs throughout the day in healthy infants,
children, adolescents as well as adults. However
laryngopharyngeal reflux is more common in infants
and this places the infant at particular risk for
potential supraoesophageal complications of GOR
[13]. Pediatric GOR usually manifests as regurgita-
tion or vomiting. Recurrent vomiting occurs in up to
70% of infants aged 3—4 months but decreases
gradually so that by 18 months of age, vomiting is
infrequent [9]. In a follow-up symptom survey
results showed that there was no increase in the
frequency of ear nose and throat symptoms in
infants with GOR compared with controls [10].

GOR is thought to cause inflammation of the
nasopharynx with secondary obstruction of the
PEDOT 3482 1–4
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eustachian tube leading possibly to an increase in
the incidence of otitis media. Unfortunately, both
middle ear infections and GOR are extremely com-
mon conditions in the general population and it is
very difficult to prove any link between the two.
Epidemiologic studies showed no difference in the
incidence of otitis media between children with
GOR and controls [10]. Rozmanic et al. studied 27
children with chronic tubotympanal disorders by
means of 24-hour dual probe pH monitoring. The
pH was less than 4 for more than 5% in 55.6%. Based
on their results the authors recommended that pH
monitoring be performed in children with chronic
tubotympanal disorders when standard treatment is
ineffective [12]. In a smaller study of six children
with otalgia, the symptom was reported to improve
with antireflux treatment [6].

The gold standard test for diagnosis of laryngo-
pharyngeal reflux in adults and children is dual
probe 24-hour pH monitoring. It is superior to endo-
scopy, single probe pHmonitoring, barium studies or
any other diagnostic modality and, more impor-
tantly, it reveals the pattern of reflux, so that
subsequent treatment can be custom-tailored to
each patient [18]. Yet, there is no consensus with
respect to the number of probes, the positioning of
the proximal probe or the interpretation of results.
The establishment of a normative database for LPR
is controversial and ongoing and remains a topic of
debate in all international and national gastroen-
terological and other ‘‘reflux related’’ congresses
[18].

Little at al in a large study of 222 children demon-
strated, by means of pH monitoring, naso- or hypo-
pharyngeal reflux of gastric acid in patients with
otorhinolaryngological symptoms [8]. The position-
ing of the proximal probe is also somewhat contro-
versial. Loss of mucosal contact, probe
displacement, pH changes caused by oral intake
and intermittent drying are few of the problems
blamed for spurious results. The presence of the
proximal probe in the posterior pharynx has been
speculated to precipitate acid reflux secondary to
irritation, possibly resulting in false-positive results
[19].

Successful empiric antireflux treatment is
another positive argument for the contribution of
GOR in the pathogenesis of otorhinolaryngological
problems. The efficacy of this medical treatment
has been shown in a few studies and reaches up to
80—85% of patients involved [11,16]. The duration
of treatment is not known, but overall an aggressive
antireflux therapy can dramatically reduce the num-
ber of surgical procedures [4].

The current data are not enough to support anti-
reflux treatment in children with refractory middle
U

ear infections. More prospective randomised pla-
cebo-controlled studies are needed. On the other
hand, studies like the one from Tasker et al., opened
new horizons in the associations between pepsin and
commonmiddle ear conditions [15]. It is perhaps the
role of pepsin that needs to be addressed and the
search for an objective diagnostic tool, both clinical
and/or immunological, which will give answer to
these questions.
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