
General considerations about gastroesophageal reflux (GER) in children 
Etiology 
Gastroesophageal reflux disease (GERD) is a frequent condition in young 
children; occurring in 2/3 of the children under 7 months. Most patients improve 
spontaneously during the first 18 months of life, but sometimes the improvement 
is only apparent. The gastrointestinal (GI) symptoms disappear in most cases, 
but other symptoms as airway manifestations may appear or not improve. Recent 
studies point to genetic factors in some severe pediatric GERD and suggest a 
dominant autosomic mode of inheritance with high penetrance. A gene has been 
localized in chromosome 13q14.
Diagnosis
In the absence of GI symptoms of GER, we need diagnostic tools. 
1-Recording with the 24-hour pH probe remains the gold standard for GER 
diagnosis 1, 2. It provides the reflux index, i.e. the percentage of time the 
esophageal pH remains below four. The North American Society for Pediatric 
Gastroenterology guidelines have pointed up that the upper normal limit for the 
reflux index was 12% in the first year of life and up to 6% thereafter 3. More 
recently, the 24-hour pH probe has been coupled with esophageal impedancemetry, 
and this will probably greatly increase the sensitivity of this test.
2- Esophageal biopsies are more invasive and are performed during oesophagoscopy 
or by suction biopsy without oesophagoscopy. In the biopsies are positive, the 
reflux index is abnormal in 95% of the cases 4.
3- Broncho-alveolar lavage, with measurements of lipid-laden macrophages. This 
test is also invasive, but highly specific but poorly sensitive.
4- Gastric scintiscan can also be used. This test has a low sensitivity, below 50%, 
but a high specificity (83-100%) and it provides additional information about non-
acid GERD (buffered neutral or alkaline GERD), as well as information about 
aspiration and delayed gastric emptying.
5- Modified barium contrast radiography is still useful, but is not a diagnostic 
test for gastroesophageal reflux. It has poor sensitivy and poor specificity for 
GER. However, it provides additional information about the functional aspect of 
swallowing, the presence of esophageal strictures, webs, achalasia, other structural 
problems and, sometimes, shows tracheal aspirations.

Gastroesophageal Reflux Related to Pediatric 
Ear Nose & Throat (ENT) Disorders

Thierry Van Den Abbeele

V Manual IAPO ingles FIM.indd   63V Manual IAPO ingles FIM.indd   63 8/28/06   11:18:09 PM8/28/06   11:18:09 PM



64 V IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

6- Manometry. It is not a diagnostic tool for GER, but provides informations about 
motility disorders, chronicity, low tone of the lower oesophageal sphincter.
Treatment 
Medical treatment 
The mainstay of medical treatment is now the inhibition of gastric acid secretion. 
PPI (protonic pump inhibitor) such as omeprazole have almost completely 
replaced the H2 blockers. However there are still controversies in pediatrics about 
the dose and  the duration of treatment.
Prokinetics: only cisapride has been proven to be efficient. However, this molecule 
can elicit cardiac collateral effects, and therefore is being used less and less. The 
other prokinetics such as metaclopramide, domperidone are less efficient and not 
true treatments for GER. 
Surgery
The surgical treatment is probably the most efficient, but is limited to severe cases 
and after failure of all medical treatments. The success rate is more than 90% of 
cases, but there may be complications such as dysphagia, gas-bloat syndrome or 
dumping syndrome.
GERD and ENT disorders
GERD has been implicated in various extra esophageal pathologies such as 
laryngeal stenoses, recurrent laryngitis, otitis media and more recently chronic 
rhinosinusitis. Yellon and Goldberg 4 reported a study using esophageal biopsy 
and demonstrated strong correlations between many symptoms and a positive 
biopsy, and 10 patients with rhinosinusitis had 100% positive biopsy. More 
recently the gastric juice reflux in glue ears was demonstrated by Tasker 5.
Diagnosis
Specific investigations in order to recognize the involvement of GERD in the 
etiopathogeny of ENT disorders are required, and a laryngeal nasofibroscopy is 
the simplest procedure for the otorhinolaryngologists to perform. The posterior 
laryngitis aspect and sometimes a pseudoangiomatous postcricroid edema 
strongly suggest the presence of GER. Medical treatment of GER usually improve 
these postcricoid edema.
The second important tool for the otolaryngologist is pH monitoring. Some authors 
identify pharyngeal reflux using double-probe pharynx testing 1. However, the 
interpretation and normative values are still controversial. Single-probe pH testing 
provides the reflux index, but we believe that this index is not sufficient in case 
of ENT disorders. The number of reflux episodes per day is also an essential 
parameter.
We have done a retrospective study between 1997 and 2002 on more than 
200 children, presenting chronic ENT symptoms without etiology (no allergy, 
immune deficiency, or cystic fibrosis). There was a slight predominance of male 
children and the mean age was seven years. These children were separated into 
groups, according to their main symptoms: 55 children had laryngeal and tracheal 
symptoms, 70 children had rhinological symptoms, 40 children pharyngeal 
symptoms and only 19 children had associated GI symptoms. 
The classic reflux index (% of time with pH below 4), was positive in only 60 % 
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of all patients. However, when adding another criterion, more than 40 refluxes 
per day (the normal value is below 20), the positivity of the pH recording was 
increased up to 80% of the children. Interestingly, the percentage of positive pH 
recording was more than 80% in the rhinological group. In the case of posterior 
laryngitis, the positive pH recording was more than 90%, validating the finding 
of a posterior laryngitis as a diagnosis of the gastroesophageal reflux. It is also 
interesting that the shape of the pH recording was typical, with many episodes of 
acid during the day, and almost no episodes during the night. This is completely 
different from GI symptoms related to gastroesophageal reflux, that are more 
frequent by night.
We analyzed our results using a multivariate analysis, with logistic regression 
and unfortunately we found that there were no ENT symptoms that could 
predict a positive pH recording, except for posterior laryngitis, with a highly 
significant value.
Treatment
Medical treatment
Most children of our study with positive pH recording were treated with PPI (such 
as omeprazole). In these cases, the improvement rate was around 80%.  In the 
group of untreated children, the improvement was only 40%. The interesting point 
is the improvement rate very high (87%) in the group with rhinologic symptoms. 
However, some problems remain. First we have to use high doses of omeprazole. 
The duration of the PPI treatment is debated. The second is the systematic/or not 
association of prokinetics. We believe that the most efficient treatment is PPI and 
that prokinetics adds almost nothing. 
Surgery
The surgical treatment is also under discussion, because the diagnosis criteria 
are still debated, and most general surgeons are often reluctant to perform a 
fundoplication in children with GERD and related only with ENT disorders. 
Conclusion
Our study confirms the frequent involvement of GERD in various ENT 
pathologies, especially in the nose and sinus disorders. The number of patients 
that improved under anti-reflux treatment was higher than the number of patients 
with a pathological reflux index. It means that this criterion is not sufficient and 
that we have to add another criterion, i.e. the number of reflux episodes per day. 
PPI is the best medical treatment of GER-related ENT symptoms, although many 
questions remain unanswered.  
First, the mechanism is not completely understood. Is this pathology related to a 
direct contact of the mucosa with acid, or related to a vagal reflex? The question 
remains open, although the recent study of Tasker seems to favor the direct contact 
of the respiratory mucosa, even in middle ear disease. 
Second, we need more specific diagnosis criteria. To date, pH recording is the 
best when we add number of reflux episodes per day, but probably the addition of 
impedance recording will probably improve the efficiency of pH recording.
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