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Reflux esophagitis in children with feeding problems: 
A preliminary study
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Abstract
BackgroundUntreated gastroesophageal reflux can cause reflux 
esophagitis, a condition characterized by damage to the esophageal 
mucous layer due to exposure to caustic gastric contents.  
Manifestation of esophagitis in young children include feeding 
problems,
may cause growth failure, gastric bleeding, and anemia.  Reflux
esophagitis should be considered an etiology of feeding problems, 
especially in children with a history of gastroesophageal reflux 
during infancy. 
ObjectiveThe purpose of this study is to determine the prevalence 
of reflux esophagitis in children with feeding problems.
Methods

and a history of regurgitation or vomiting started from age 6 
months or more underwent endoscopy and biopsy examinations.  
Reflux esophagitis was diagnosed based on the Los Angeles 
classification of endoscopic examination.
Results
with feeding problems and a history of regurgitation or vomiting.  

has lasted for more than 6 months, regurgitation or vomiting 

Vomiting was observed to be a common symptom in children 
with reflux esophagitis. 
Conclusion The prevalence of reflux esophagitis in children 
with feeding problems and a history of regurgitation or vomiting 
started from age > 6 months is high, therefore it will influence 
treatment.[Paediatr Indones. 2010;50:284-90].
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Gastroesophageal reflux is defined as the 
involuntary passage of gastric contents 
into the esophagus.   Untreated
gastroesophageal reflux can cause reflux 

esophagitis, a condition in which the esophageal 
mucous layer is damaged by exposure to caustic 
gastric contents.   Reflux esophagitis has been 

5  

Regurgitation is a specific and common symptom 
of gastroesophageal reflux. Other symptoms of 
esophagitis in infants include feeding problems,

can cause growth failure, hematemesis, melena, and 
anemia.  Among children who are clinically 

gastroesophageal reflux requiring surgery.   Reflux 
esophagitis is diagnosed based on clinical symptoms, 
endoscopy, and biopsy.

A feeding problem is defined as the failure to 
consume an adequate amount of food.  It is a serious 
issue in children because of its impact on growth and 
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under 5 years of age experience feeding problems.
There are multiple etiologies associated with 

feeding problems, and reflux esophagitis should be 
considered one of them, especially in children with 
a history of gastroesophageal reflux during infancy.  
Unfortunately, there is still little data available about 
reflux esophagitis in children with feeding problems.  

feeding problems had reflux esophagitis in the absence 
of other problems.

Until now there has been no study to determine 
the prevalence of reflux esophagitis in children 
with feeding problems in Indonnesia. Therefore, we 
proceeded to study the prevalence of reflux esophagitis 
in children under 5 years old with feeding problems 
and who had regurgitation or vomiting at age > 6 
months.

Methods

Pediatric Gastrohepatology and General Pediatric 
Outpatient Clinics, Cipto Mangunkusumo Hospital, 

included children aged one to five years with 
feeding problems (refusal to eat or irritable during 
mealtimes) lasting at least one month and with 
a history of regurgitation or vomiting at the age 
of > 6 months.  Informed consent was obtained 

malnutrition and diseases requiring special 
treatment.  Also excluded were patients using 
certain medications (cisapride, domperidone, 
metoclopramide,

weeks prior to the study, due to concerns about 
their effects gastroesophageal reflux. Other 
exclusion criteria were congenital abnormalities, 
cerebral palsy and other diseases impacting the 
feeding process, history of esophageal surgery, and 
conditions contraindicated to endoscopy.  This study 
was approved by the Research Ethics Committee, 
Medical School, University of Indonesia, Cipto 
Mangunkusumo Hospital.

A consecutive sampling was done with sample 
size calculation based on the  formula for single 
proportion, using the following parameters: estimated 

prevalence of reflux esophagitis in children with 
a variation of this prevalence 

confidence interval.  The minimal sample size was 

children were available for our study. 
Children that met the inclusion criteria were 

asked for data including identity, duration of feeding 
problem, duration of regurgitation, other symptoms 
of reflux esophagitis, body weight and height. All 
subjects underwent endoscopy and biopsy by a 
Pediatric Gastroenterology consultant. Endoscopy 
was performed at Cipto Mangukusumo Hospital 
using a forward viewing Olympus  video endoscope, 

esophagus were classified according to Los Angeles 
classification for reflux esophagitis. REF (Figure 1).  
Biopsies were taken from the distal esophagus, at 

biopsy forceps.  Biopsy specimens were immersed in 

processing, stained with hematoxylin & eosin (HE)
at the Pathology Anatomy Department of Cipto 
Mangunkusumo Hospital.  Specimens were examined 
by a pathology consultant.  The histology findings were 
graded according to Knuff & Leape classification as 
recommended by the European Society for Pediatric 
Gastroenterology Hepatology and Nutrition REF
(Table 1).

Reflux esophagitis was graded based on the Los
Angeles classification in endoscopic assessment.
Duration of regurgitation or vomitus was defined as 
the length of time between the first regurgitation or 
vomitus and the last regurgitation or vomitus or the 
time of the study.  All data were analyzed using a 
Statistical Program for Social Science (SPSS).

Table 1. 
Knuff & Leape)2

Grade  Histology criteria

0
IA
IB
IC
II

III
IV
V

Normal

Elongated stromal papillae
Vascular ingrowth
Polymorphonuclear cell in the epithelium, lamina 
propria or both
Polymorphs with ephitelial defect
Ulceration
Abnormal columnar epithelium
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observed by endoscopy in all subjects.  Subjects’ 
reflux esophagitis grades were analysed according to 
duration of feeding problems and are shown in Table 
3.  Interestingly, all children with grade D reflux 
esophagitis had feeding problems for more than 6 
months and regurgitation or vomitus for more than 

than 6 months had reflux esophagitis of grades A, 
B, and C but not grade D.  

Distribution of reflux esophagitis grades according 
to duration of regurgitation or vomiting is shown in 
Table 4.  Subjects having regurgitation or vomitus from 

months, we observed no grade D reflux esophagitis. 

Pathology examination results

Results

Subject characteristics 

children had experienced regurgitation or vomiting 
within a few days after birth until > 6 months.  Ten of 

was performed.  Characteristics of the subjects’ are 
shown in Table 2.

Reflux esophagitis in children with feeding 
problems

Based on endoscopic examination, varying degrees 
of esophageal mucosal damage were observed in 

no esophageal mucosal damage.  Therefore, the 
prevalence of reflux esophagitis in children with 
feeding problems who had regurgitation or vomitus 
at >

most of the children had reflux esophagitis grade C 

Figure 1. 
17

Variable Total

Age 12 - <36 months 15
  36 - 60 months 6

  Girl  8 
Feeding problem Refusal to eat  21
  Irritable during mealtimes 21
Duration of feeding 1 - < 3 months 5

problem 3 - 6 months 4
  > 6 months  12
Nutritional status Under nutrition 13
  Good nutrition 8
Other symptoms Vomitus 14
  Back arching 6
  Hematemesis 2
  Melena 2
  Pallor 1
Duration of regurgitation 6 -12 months 9
or vomiting >12 - 36 months 9
  >36 - 60 months 3

feeding problem No esophagitis Grade A Grade B Grade C Grade D Total

1- <3 months 3 0 1 1 0 5

3-6 months 0 1 2 1 0 4
> 6 months 0 1 1 4 6 12

Total 3 2 4 6  6 21
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or vomitus No esophagitis Grade A Grade B Grade C Grade D Total  

6-12 months 2 1 2 4  0 9

>12-36 months 1 1 2 1 4 9

>36-60 months 0 0 0 1 2  3

Total 3 2 4 6 6 21

specimens.  No other abnormalities were found in 

of esophageal damage observed by endoscopy did 
not always correlate with the level of the esophageal 
damage that found by pathology examination. The 
distribution of reflux esophagitis grades based on 

children is shown in Table 5.

Discussion

feeding problems in Jakarta showed most children 

moderate malnutition.  The characteristics of those 
subjects were similar to those in our study. Previous 
studies on gastroesophageal reflux have shown a wide 
range of prevalence of reflux esophagitis in children 
with feeding problems clinically suspected of having 

intervention.  A study of 33 children with 
suspected gastroesophageal reflux disease in India 

In our study, there were no children with Barrett’s 
esophagus and none requiring surgical intervention.  
Prevalence of reflux esophagitis in our study is higher 
than in the studies mentioned above due to the 
unspecific and wide variety of subjects with feeding 
problems included in those studies. 

examination using the Los Angeles classification for 
grading severity.  Our study showed reflux esophagitis 

regurgitation or vomiting at aged 6 months or more, 

of children with feeding problems and a history of 
regurgitation or vomiting at aged > 6 months have 
reflux esophagitis.

with severe feeding problems, Rommel et al  found 

of other diseases. That study focused on finding the 
etiology of feeding problems.  Reflux esophagitis was 
one of the etiologies found, but it was not the main 
focus of diagnosis.  All subjects in that study were 
referred to them because of severe feeding problems.  
Endoscopy and biopsy were performed only in cases 
where strongly indicated.  By contrast, our study 
focused on finding the prevalence of reflux esophagitis 
in children with feeding problems. Our criteria for 

  Grade 1C Grade 2 Grade 3 Grade 5 Total

No esophagitis (normal) 0 0 0 0 0

Grade A  0 0 0 0  0  
Grade B 1 1 1 1 4

Grade C 0 3 2 1 6

Grade D 0 0 2 2 4

Total 1 4 5 4 14
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included children with feeding problems who had 
history of regurgitation or vomiting at > 6 months of 
age. These subjects have greater tendency to develop 
reflux esophagitis due to persistent gastroesophageal 
reflux.  In addition, we performed endoscopy and 
biopsies on all subjects in order to diagnose reflux 
esophagitis. These differences may explain the 
contrasting results in the two studies. 

Our results showed that children with grade D 
reflux esophagitis had feeding problems for more than 
6 months (Table 3) and regurgitation or vomiting for 

Table 4). This result indicates 
that the duration of feeding problems and duration 
of regurgitation or vomiting may influence the degree 
of reflux esophagitis (based on endoscopy findings), 
although these results were not statistically analyzed.  
It is important to determine the risk factors that 
influence the degree of reflux esophagitis because 
they will help determine the type and duration of 
therapy given. 4

The data in Table 4
tation or vomiting during infancy may be a risk factor 
for reflux esophagitis. This observation is consistent 
with a study by Gold BD,35 who suggests that in 
children with symptomatic gastroesophageal reflux 

and lead to reflux esophagitis even until adulthood. 
Optimal management should be given to every baby 
with gastroesophageal reflux so that this problem will 
not  be lifelong.   

Nelson et al

They found feeding problems in more babies with 
regurgitation compared to the control group. Feeding 
problems included refusal to eat, meal times of 

children during meal time.  Our study subjects were 
also experiencing these feeding problems, as well as 
regurgitation or vomiting at > 6 month of age.

Reflux esophagitis can cause pain upon swallowing 
food, which makes the child refuse to eat.  Hyman
found that the neurological development in infants 
with esophageal exposure to gastric acid can be 
affected, causing them to experience motility disorders 
and hypersensitivity to pain, even without tissue 
damage.  Therefore, a child with gastroesophageal 
reflux may feel that food consumption is associated 

with discomfort, thus avoiding eating.  This explanation 
may account for the 3 children in our study who had 
feeding problems in the absence of esophageal mucosal 
damage observed by endoscopy. 

Another study evaluating feeding problems 
in infants with reflux esophagitis found that these 
children experience oral motor dysfunction, episodes 
of dysphagia, feeding refusal, and unpleasant 
feeding experiences for either mother or infant.33

These findings were supported by another study in 
which children with reflux esophagitis more often 
experienced feeding problems and oral sensory and 
motor disorders.

not always correlate with pathologic examinations, 
possibly because specimens from some subjects could 
not be examined microscopically, thus affecting the 
sample size of the study.  However, Vandenplas53

found that the degree of reflux esophagitis found by 
microscopic examination was influenced by patchy 
esophageal lesions. On the other hand, some studies 
point out the importance of biopsy and microscopic 
examination in order to support the diagnosis of reflux 
esophagitis and rule out other abnormalities of the  
esophagus.

after extending the study duration from 6 months to 

criteria were not enrolled in the study because their 
parents refused to consent to endoscopic and biopsy 

subjects could not be microscopically assessed for 
technical reasons, further reducing our sample size. 
Since we included subjects with both feeding problems 
and regurgitation or vomiting at > 6 months of age, 
there was a selection bias because these children have 
a greater probability of having reflux esophagitis than 
those with feeding problems alone.

esophagitis in children with feeding problems and 
regurgitation or vomiting >

consider reflux esophagitis to be an etiology of 
feeding problems, especially in children experiencing 
regurgitation or vomiting at > 6 months of age. 
Further studies are needed to understand the 
influence of other gastrointestinal organs in reflux 
esophagitis. 
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