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ABSTRACT 

Objectives The study is investigating the gastroesophageal reflux disease in children using the gold standard 

method – the 24hour pH-metry. Methods 197 children underwent the 24 hours pH-metry between January 2006 

and December 2010 in the V
th

 Clinic of Paediatrics, „St. Mary” Children Emergency Hospital, Iasi. The patients 

were selected based on the typical or atypical reflux symptoms: regurgitations, recurrent vomiting, asthma, 

recurrent wheezing, chronic cough, recurrent respiratory infections. The 24 hours pH-metry results were 

interpreted with the Boix Ochoa score. Results The reflux was present at 146 children (74.11%), 95 males and 

51 females. For the age group 0-1 year, pH-metry was performed in 48 children, and the reflux was present in 

34 cases (70.83%). Between 1-3 years old, out of 51 studied cases, 41 (80.39%) had reflux; between 3-10years 

old, 55 children (71.05%) out of 76 had reflux; and over 10 years old, in 16 cases out of 22 studied, the reflux 

was demonstrated. Over 50% of the children in the study presented only atypical reflux symptoms, especially 

respiratory. These children received antireflux treatment with a very good control of the symptoms. 

Conclusions The oesophageal pH-metry has a decisive role in the diagnosis of gastro oesophageal reflux 

especially for the children with atypical symptoms of reflux. A correct diagnosis through pH-metry allows a 

better therapeutical approach. The high percentage of positive pH-metry reflects a good selection based on 

clinical criteria mainly and on the poor response at the antiasthmatic therapy. 
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INTRODUCTION 

The gastro-oesophageal reflux disease 

(GERD) is a frequent disease in the paediatric 

practice. It is assessed to be the most frequent 

oesophagus disease in infants. It features 

abnormal and recurrent passage of the gastric 

acid content in the oesophagus, having as 

result digestive, breathing and/or 

neurobehavioral manifestations. An infant 

showing recurrent vomiting must be 

immediately examined for gastro-

oesophageal reflux as well, in particular if the 

infant growth is not satisfying. [1]  

In infants, the recurrent regurgitations and 

vomiting are typical while in children, the 

heterogeneous symptomatology raises 

diagnosis-related issues. Signs such as 

recurrent wheezing, unexplained apnoea 

crises, chronic cough, recurrent broncho-

pneumopathies, and asthma crises are the 

consequence of complicated gastroesophageal 

reflux. [2]  

The GERD diagnosis is even more 

laborious when atypical signs are present, 

which takes the disease out of the 

gastroenterology field, including it in the 

general paediatric pathology. The paraclinical 

investigations have the role of proving the 

presence of the gastroesophageal reflux and 

to highlight the lesions induced by the acid 

reflux on the lower oesophagus. Direct and 

indirect tests are performed, their sensitivity 
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and specificity varying depending on the 

method.  

The oesophageal pH monitoring or pH 

measurement is the investigation technique 

with the highest sensitivity and specificity in 

the gastroesophageal reflux detecting and 

quantification. In the GERD diagnosis, it is 

the “gold-standard” method. It is based on the 

principle according to which, the passage of 

the acid gastric content into the oesophagus 

during the reflux determine a decrease of the 

intraesophageal pH [3]. It became a reference 

method after 1958, when it was 

recommended for the first time by Tutle and 

Grossman, and the first successful 

measurement was performed by Spencer in 

1969. The method consists of the pH 

recording in the lower oesophagus for a 

determined period of time: either 3-4 hours 

(short test), or 24 hours (long test) by the 

transnasal placement of a microelectrode, 5 

cm above the cardia, which is connected to a 

computerized device analysing the different 

requested parameters, depending on which 

the graphic representation of the pH curves 

are made. The position of the electrode is 

radiological or manometrical controlled or it 

is established based on tables depending on 

the child’s age and height. With small probes, 

the method can be used in the premature born 

infant, being well tolerated. The first 

electrodes were bipolar and made of glass, 

but of larger sizes, so they could not be used 

in children; after 1970, unipolar smaller, 

flexible electrodes appeared that can be easily 

introduced nasally, being used in children, as 

well. But the small glass made electrodes 

have relatively high impedance and are 

instable for long time use. More recently, 

small electrodes with antimony crystals 

appeared, with lower impedance, suitable to 

the children. [4] 

The method is able to supply information 

on the following parameters: 

 the number of refluates within 24 hours; 

 the duration of the longest reflux;  

 the number of refluates taking more than 5 

minutes;  

 the average and the maximum duration of 

the esophageal clearance;  

 the correlation between the acid “peaks” 

and the clinical symptoms: cough, 

regurgitation, apnea crises etc. 

During recording, the main events are 

noticed:  

 time and duration of lunches,  

 sleeping time,  

 the patient’s change of position,  

 crying time,  

 active and passive exposure to tobacco;  

 but in particular, the previously mentioned 

symptoms which the patient or the subject 

is trained to monitor. [5] 

In interpreting the results the following 

parameters are considered:  

 the total number of reflux episodes 

(normal – below 2 episodes in average per 

hour); 

 the number of reflux episodes with a 

duration higher than 5 minutes (normal – 

below 8 episodes);  

 the duration of the longest reflux episode 

(in minutes);  

 the reflux index (RI) = the ratio between 

the total number of reflux episodes and the 

duration of recording (normal – below 4);  

 the Euler score = x + 4 y, in which: 

x – no. of reflux episodes cu pH<4 longer 

than 1 minute; 

y – no. of episodes with pH<4 longer than 

5 minutes. 

A pathological reflux is discussed when:  

 there are more than 2 reflux episodes in 

average per hour,  

 the time summed up with pH<4 is above 

5% of the total period in which the 

determination was made.  

The duration of the pH monitoring 

depends on the desired information. 
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The short duration pH measurement is 

conducted in clinostatism, in fasting 

conditions, in order to avoid reflux frequent 

episodes occurring immediately postprandial. 

It is also called the acid reflux test and it 

highlights the presence of spontaneous or 

induced oesophageal reflux. The test is 

positive if within 30 minutes, two episodes of 

oesophageal pH decrease occur. The 

disadvantage is that it does not report the 

alkaline reflux. [6] 

The long duration or continuous, 24 hours 

pH measurement, allows prolonged 

monitoring and thoroughly details the events 

associated to reflux. 

The indications of the oesophageal pH 

measurement:  

 gastro-oesophageal reflux,  

 dysphagia,  

 recurrent vomiting,  

 recurrent laryngitis,  

 chronic cough and recurrent wheezing,  

 growth failure,  

 assessment of treatment results. 

The counter indications of the oesophageal 

pH measurement: 

a) absolute:  

 higher nasopharyngeal or oesophageal 

obstructions,  

 severe oromaxillofacial trauma,  

 difficult to control coagulopathies.  

b) relative:  

 oesophageal ulcerations,  

 oesophageal varices,  

 recent surgeries in the esophagogastric 

area,  

 low patient or subject compliance,  

 impossibility of monitoring during testing.  

Although it is an invasive investigation 

method, the pH-metry remains the most used 

diagnosis and assessment method in children 

with typical or atypical symptoms of GERD. 

[1]. 

 

OBJECTIVE 

The study is investigating the presence of 

GERD in children, both in the cases with 

typical symptoms of reflux and with atypical 

signs.  

 

MATERIAL AND METHOD 

The study involved 197 children with the 

suspicion of gastro-oesophageal reflux 

diagnosis. The 24 hours oesophageal pH-

metry was performed for all of them in the V-

th Clinic of Paediatrics, Emergency Clinical 

Hospital for Children “Sf. Maria” of Iasi, 

throughout 5 years (January 2006 – 

December 2010). The children were selected 

based on the typical reflux symptoms 

(recurrent regurgitations, recurrent vomiting, 

dysphagia) and on the atypical symptoms, 

particularly breathing signs (chronic cough, 

recurrent wheezing, recurrent higher airways 

infections, recurrent pneumopathies, 

bronchial asthma), cases which were admitted 

to the V-th and II-nd Clinic of Paediatrics. In 

the selected cases, 24 hours continuous 

oesophageal pH-metry was performed with 

the Medtronic Digitrapper device and the 

results were interpreted based on the 

calculation of the Boix Ochoa score.  

 

RESULTS AND DISCUSSIONS 

Out of the 197 children selected for the 

study, the reflux was proved by esophageal 

continuous pH-metry in 146 of them, 

summing up a percentage of 74.11%. 

Similarly to the literature data, a prevalence 

of the males compared to the females was 

noticed, both in the cases selected in the study 

(123 boys, 74 girls) and the cases in which 

the reflux was highlighted upon the pH-metry 

determination (95 boys, 51 girls). As the 

environment, most of the cases are from the 

urban area, compared to the rural area (126, 

71 respectively), explaining the more 

increased referral of the population in the 

cities to the specialist physician, mainly the 
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cases with reflux atypical symptoms (e.g. 

respiratory signs) which do not respond to the 

classic symptomatic outpatient treatment and 

which requires the enlargement of the 

investigation area. Regarding the age of the 

studied cases, they were divided on 4 age 

categories: 0-1 year, 1-3 years, 3-10 years and 

over 10 years. In the 0-1 year age group, the 

pH-metry was conducted in 48 children and 

the reflux was present in 34 cases (70.83%). 

Between 1-3 years, out of 51 analysed cases, 

41 children (80.39%) had proven reflux at 

pH-metry; between 3-10 years, 55 children 

(71.05%) out of the 76 studied children, 

showed reflux and over 10 years, in 16 cases 

out of the 22 analysed, reflux was proved by 

pH-metry.  

The large number of cases studied in the 0-

1 year age group is correlated to the increased 

incidence of recurrent regurgitations and 

vomiting in that age. After the age of 1, the 

atypical signs of reflux increased, in 

particular the respiratory signs. In 68% of the 

cases with pH-metry proven reflux, with 

atypical symptoms of reflux (particularly 

respiratory), the starting of anti-reflux 

specific treatment determined the 

improvement of the signs. The enrolment in 

the study group based on the presence of 

symptoms which raised the suspicion of 

GERD, proving the reflux by pH-metry in 

only 146 of the studied cases and its 

invalidation in 51 cases, shows the possibility 

of diagnosis traps, that is why the 

determination of the oesophageal pH imposes 

in all suspected cases of having GERD. 

 

CONCLUSIONS 

The esophageal pH-metry has a decisive 

role in the GERD diagnosis, in particular in 

children with atypical signs of reflux.  

The continuous pH monitoring for 24 

hours is the preferable method, allowing for 

the careful assessment of the events 

associated with the reflux.  

The oesophageal pH-metry should be 

performed in all children in whom there is the 

clinical suspicion of pathological reflux.  

The big advantage of the oesophageal pH-

metry is the possibility of out patient 

monitoring of children with GERD.  
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