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Abstract 

Introduction: Since its first use in children, esophagogastroduodenoscopy 
(EGD) has rapidly developed into one of the most commonly used explora-
tions in pediatric gastroenterology. Unlike developed countries, EGD is only 
performed by non-pediatric specialists and their studies on the child are not 
exclusively carried out at Yopougon Teaching Hospital. The aim of this study 
was to describe the socio-demographic characteristics of the children con-
cerned, the indications of the EGD, the findings at the digestive level and 
their therapeutic implications in our pediatric ward at Yopougon. Methods: 
This cross-sectional study was conducted from January 2015 to December 
2017 from EGD reports of admitted children in the pediatric service at Yo-
pougon Teaching Hospital (teaching hospital) (Abidjan, Cote d’Ivoire). Re-
sults: Thirty-five (35) EGD reports were collected during this period, 
representing 1.7% of all EGD performed during this period at any age. The 
age of the patients ranged from 3 months to 14 years. The sex ratio was 1.2. 
EGD was performed in the majority of cases in a context of caustic poisoning 
(62.9%). The indications were dominated by vomiting (80%), gastrointestinal 
bleeding (22.8%) and epigastralgia (17.1%). EGD was pathological in 51.4% 
(n = 18). These results revealed gastropathies (28.6%), caustic lesions (14.3%), 
esophageal varices (8.6%), duodeno-gastric reflux (8.6%) and bulbar ulcers of 
non-toxic origin (5.7%). Most of the management consisted in the eradica-
tion of Helicobacter pylori (14.3%), blood transfusion (14.3%) and β-blocking 
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therapy (8.6%). Conclusion: The achievement rate of EGD in children was 
low. There was a predominance of male infants. The indications of EGD were 
dominated by vomiting and caustic ingestions. Non-caustic gastropathies and 
caustic lesions were the most observed. The detection of Helicobacter pylori 
in half of the cases explored suggests the systematic performance of biopsies 
in children. 
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1. Introduction 

Esophagogastroduodenoscopy (EGD) in children has evolved over the last 30 
years with a growing number of diagnostic and therapeutic applications. In de-
veloped countries, this examination is performed by pediatric endoscopy spe-
cialists in specialized centers [1] while in our country they are only carried out 
by non-pediatric endoscopy specialists (for adults). Some studies on various as-
pects of EGD were carried out by these specialists of Yopougon Teaching Hos-
pital in collaboration with those of Cocody [2] [3] but none exclusively at the 
pediatric department of the Yopougon Teaching Hospital.  

In order to present the experience of our pediatric ward located in a tropical 
hospital, we undertook this study whose aim was to describe the so-
cio-demographic characteristics of the children concerned, the indications of the 
EGD, the digestive findings and their therapeutic implications. 

2. Methods 

We conducted a cross-sectional study from January 2015 to December 2017 
based on EGD reports from children who age ranged from 1 month to 15 years, 
admitted in pediatric service at Yopougon Teaching Hospital (teaching hospital) 
(Abidjan, Ivory Coast). The EGD were performed by an expert gastroenterolo-
gist, assisted by nurses specialized in digestive endoscopy, using a video endos-
cope brand Fujinon EG200, 6 to 7 mm caliber. 

Patients and their parents were psychologically prepared with explanations 
concerning the course of the examination. Premedication has been administered 
to children included either Xylocaine gel 2%, Midazolam 2.5 mg IVD or Diaze-
pam 0.5 mg IVD only for older children and adolescents. Tolerance was assessed 
on the existence or not of incidents (excessive hypersialorrhea, weakness, loss of 
consciousness, cardiorespiratory disorders). Incomplete reports were excluded 
from the study. 

For each patient included in the study we specified the following data: 
- Socio-demographic data: age, sex 
- Clinical data: medical history, indications from the EGD 
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- Endoscopic data: premedication, tolerance, results of the EGD; whether to 
perform biopsies 

- Therapeutic data: symptomatic and etiological treatment of findings 
The children included in the study, were divided into 3 groups according to 

the age: infants (1 to 24 months); younger children (2 to 5 years old); older 
children (5 to 10 years old) and teenagers (11 to 15 years old). 

Data collection was performed using the endoscopy register of the study cen-
ter and a pre-established survey form for this purpose. 

3. Results 

We collected thirty-five (35) EGD reports performed during this period on a set 
of 2056 EGD at any age. These 35 EGD accounted over 1.7% of all esophagoga-
stroduodenoscopy performed in children during the study period of 3 years. The 
age of the patients ranged from 3 months to 14 years with an average age of 
about 54 months so 4 years 6 months. The most affected age group was infants 
(57.1%). There was a male predominance with a sex ratio of 1.2. Nine patients 
had a history of epigastralgia (n = 6), hematemesis (n = 6), gastritis (n = 4), ulcer 
(n = 1) or post hepatic C cirrhosis (n = 1). The indications were dominated by 
vomiting (80%), caustic ingestion (57.1%), upper gastrointestinal bleeding 
(22.8%) and epigastralgia (17.1%) (Table 1). EGD performed in a poisoning 
context accounted for 62.9% of cases. The most common poison were caustics 
(95.4%). 

The average completion time of the EGD was 3 days and 4 hours. Patients re-
ceived premedication in 94.3% of cases (n = 33) in children and adolescents with 
almost 63% (n = 22) for Xylocaine gel. For these children, tolerance was poor in 
23 (65.7%), average in 5 (14.3%) and good in 7 (20%). All of the EGD performed 
without major incident were for diagnostic purposes. EGD was normal in 48.6% 
of cases (n = 17) with 94.1% (n = 16) in the context of poisoning. It was patho-
logical in 51.4% of cases (n = 18). Non-toxic digestive lesions were observed in 
57.1% of cases (n = 20). They were most often in the stomach (40%, n = 14) and 
the esophagus (17.1%, n = 6) (Table 2). 

The endoscopic findings were: gastropathy (25.7%, n = 9), caustic lesions 
(14.3%, n = 5), esophageal varices (n = 3), duodeno-gastric reflux (8.6 n = 3), 
bulbar ulcer (5.7%; n = 2) and gastric ulcer (2.8%; n = 1). 
 
Table 1. Indications for esophagogastroduodenoscopy (EGD). 

Indications Frequency (n = 35) Percentage (%) 

Vomiting ± Hypersalivation 28 80 

Ingestion of caustics 20 57.14 

Digestive Bleedings 08 22.86 

Epigastric pain 06 17.14 

Other abdominal pain 04 11.43 
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Table 2. Main etiologies of digestive lesions objectified at the EGD. 

Etiologies of digestive lesions Frequency (n = 35) Percentage (%) 

Normal result 17 48.6 

Pathological result 18 51.4 

Esophagus 5 14.3 

Esophageal varices 03 8.6 

Esophagitis 01 2.8 

Caustic stenosis 01 2.8 

Cardia 01 2.8 

Mallory-Weiss Syndrome 01 2.8 

Stomach 14 40 

Non-caustic gastropathy 09 28.6 

Caustic gastritis 04 11.4 

Gastric ulcer 01 2.9 

Bulb 02 5.7 

Bulbar ulcer 02 5.7 

Duodenum 03 8.6 

Duodeno-gastric reflux 03 8.6 

 
The protocol for the eradication of Helicobacter pylori (14.3%), blood trans-

fusion (14.3%) and β-blocking therapy (8.6%) accounted for most of the treat-
ment (Table 3). 

4. Discussion 

Esophagogastroduodenoscopy (EGD) has improved the management of upper 
gastrointestinal disorders. It allows not only the visual exploration of the diges-
tive mucous membranes but also the performance of biopsies and therapeutic 
gestures [4] [5]. 

We performed 35 EGD in children. This low rate of achievement of the EGD 
in children is common to African studies in which this rate varies from 1.6 to 
6.5% [6] [7]. The reason they evoke for this is not clear, but it could be post-
ulated that hospital care-seeking for Gastrointestinal disease is less common 
among their population. A more likely explanation is underutilisation of the fa-
cility by the paediatric patients due to the low awareness by the paediatric care 
providers of its existence and the indications for its use. The relatively low pro-
portion (29%) of the cases that were direct referrals from other facilities also 
lend credence to this explanation. Otherwise, the frequent failure of the technical 
facilities and the lack of pediatric gastroenterology department in these countries 
explain the fact that EGD there is not commonly performed in children. In our 
case, it could be explained by several reasons presented chronologically. First of all, 
because patients do not always understand, despite the doctor’s explanations, the 
link between digestive signs and the need for EGD, which they find traumatic for  
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Table 3. Management of digestive lesions. 

Terms of management Frequency (n = 35) Percentage (%) 

Blood transfusion 05 14.3 

Eradication of Helicobacter pylori 05 14.3 

AMO Protocol (*) 03 8.6 

ACMO protocol (**) 02 5.7 

ß-blockers 03 8.6 

Antireflux/Prokinetics 03 8.6 

Indication for surgical treatment 02 5.7 

*AMO: Amoxicillin + Metronidazole + Omeprazole; **ACMO: Amoxicillin + Clarithromycin + Metroni-
dazole + Omeprazole. 

 
children. To this explanation, added the common says who find the examination 
always unpleasant and painful, which contribute in encouraging the refusal of 
this examination by the parents. The high cost of the EGD not really affordable 
for some parents is another obstacle. The repeated failures and the recurrent 
unavailability of the video-endoscope within the center, the absence of pediatric 
gastroenterologist and sometimes the unavailability of adult gastroenterologists, 
the low demand for this examination by the practitioners are also many reasons 
that favor this low rate of achievement of EGD in children. 

Infants were the most affected population with nearly 2/3 of the sample, un-
like other studies carried out in Côte d’Ivoire [3], Nigeria [6], Nepal [8], Togo 
[9] and Uganda [10] where adolescents were the most numerous. On the one 
hand, the majority of EGD were performed in a context of poisoning and, on the 
other hand, most series that deal with accidental poisoning concern infants and 
small children. According to the authors, once the walking acquired, the child 
gets autonomy that puts at his disposal many potentially dangerous products 
which are not correctly storaged. And because of the oral stage of psychomotor 
development or dietary reasons the child does not hesitate to bring to the mouth 
any discovery, which explains the frequency of intoxication by domestic prod-
ucts, by drugs modern and by food in this age group [11] [12].  

The contra-indications, the indications and the conditions of performance of 
the EGD in the child were developed and codified by several learned societies or 
American and European scientific researches groups such as European Society 
for Paediatric Gastroenterology Hepatology and Nutrition (ESPGHAN) and 
European Society of Gastrointestinal Endoscopy (ESGE), French Society of Di-
gestive Endoscopy (FSDE) and French Group of Hepato Gastroenterology and 
Parenteral Nutrition (GFHGNP), American Society of Gastrointestinal Endos-
copy (ASGE) [1] [13] [14]. All our indications of performance of EGD in these 
children were recorded in these different works. As in the Nielsen series in in-
fants less than one year old [15], our indications were dominated by vomiting 
followed by ingestion of caustics, gastrointestinal bleeding, epigastralgia and 
other forms of abdominal pain. National and international works [2] [3] [6] [8] 
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[11] [16] [17] showed different results with recurrent abdominal pain (in general 
or epigastralgia in particular) as the first reason for performing EGD in children. 
This could be due to the lack of pediatrician gastroenterologist whose existence 
could change the situation. These vomiting, whether or not associated with hy-
per-salivation, would be related to the context of increased poisoning with caus-
tics [11] [18]; also signs such as epigastralgia or other abdominal pain could not 
always be explicit in these concerned infants like in older children or adults.  

Caustic poisoning is common in children with a generally favorable course 
[11] [12]. In addition to deaths due to severe digestive lesions, disabling sequels 
such as esophageal stenosis may be noted, as it was the case in a 24-month-old 
infant or gastric perforation responsible for significant mortality [11] [18]. From 
a compilation of several publications, Mas showed that there is no real correla-
tion between the clinical signs observed and the endoscopic results [18]. 

Upper gastrointestinal bleeding (UGIB) is an important indication for diag-
nostic and therapeutic endoscopy requiring rapid pharmacotherapy [19] [20]. 
These UGIB are rare but serious in children and often require emergency treat-
ment within 24 hours following the start of bleeding. However, this precocious 
endoscopy for therapeutic purposes remains a controversial subject [21]. Most 
GIB causes vary according to age and location [22].  

Studies in North Africa (Tunisia, Sudan) and West Africa (Côte d’Ivoire, To-
go, Nigeria) in children whose age varied for the most part between 1 month and 
15 years on average, indicated that the frequency of GIB swinged between 9 and 
43% [3] [6] [7] [9] [10] [17] [23]. These results show the frequency of upper ga-
strointestinal bleeding in children. These differences observed are due to sam-
pling fluctuations. Upper digestive endoscopy is the key to the diagnosis of up-
per digestive hemorrhagic lesions with a high profitability of more than 75% [6] 
[17]. Due to the insufficiency of adequate technical platform, all of the EGD 
performed were for diagnostic purposes without any therapeutic gesture in 
terms of dilation of esophageal stenosis; sclerosis or ligation of esophageal varic-
es, endoscopic obliteration by intravarious injection of an adhesive during or af-
ter a hemorrhage by rupture of gastric varices. 

EGD result was pathological in a little more than half of the cases. This shows 
that the diagnostic profitability was acceptable (51.4%) despite the low comple-
tion rate of the EGD (1.7%). The lesions involved all stages of the digestive tract 
with a predominance of gastric and esophageal lesions. Ivorian and African stu-
dies had the same findings including a preferential affection of the esophagus 
and the stomach with a frequency of pathological EGD result ranging between 
50 and 60% [3] [16] [17] [23]. Gastropathies were the most common lesions as 
in many studies [3] [9] [10] and occurred even in infants (3 and 9 months) with 
no specific history. The caustic lesions observed involved all stages mainly af-
fecting the esophagus and the stomach; they were the prerogative of the direct 
action of the caustic on the mucous membrane. Ulcers were rare (n = 3) includ-
ing 2 bulbar (5.8%) and 1 gastric (2.9%) occurring in a 3-month-old infant. This 
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rarity is observed in other studies [3] [10] [17] [23]. The 3 cases of biliary reflux 
(8.5%) always associated with gastropathy in a older child and two adolescents 
could be linked to vomiting efforts during gastroscopy as Assi [17] signified. 
Esophageal varices were seen at all ages (9-month-old infants, 5-year-olds and 
11-year-olds). Their frequency was relatively low (8.6%) as in different series 
ranging from 0.49% to 5.07% [3] [6] [9] [23]. There is a weak correlation be-
tween endoscopic lesions at the esophageal and gastric level and histological 
findings. The endoscopy showed normal-looking mucosa while histology 
showed lesions. This was probably due to the lack of systematic biopsy in all 
cases. This endoscopic evaluation, considered insufficient on many occasions, 
may be due to the fact that the endoscopy specialist is frequently criticized for 
having performed biopsies in situations where the general appearance of the 
mucosa is described as normal [24]. 

All biopsies in 10 children (28.5%) were sampled from the stomach in suspi-
cious lesions to look for Helicobacter pylori (HP). Half of these biopsies (14.7%, 
n = 5) showed chronic HP gastritis. This proves that HP is the first etiological 
factor of these chronic gastritis as Diomandé [25] and Attia [26] have shown in 
their respective works with frequencies sometimes varying between 90 and 
100%. For the HP eradication treatment, we used almost the same triple therapy 
(AMO protocol) and non-bismuth quadruple therapy (ACMO protocol). These 
randomized studies have shown for the first time in children that sequential 
treatment with HP is effective in children except for clarithromycin-resistant 
strains [27] [28].  

Blood transfusion was required in 5 patients who had a hemoglobin level of 
less than 5 g/dl or between 5 and 7 g/dl with signs of intolerance of anemia. 
These patients had a rupture of esophageal varices (2), an ulcer (2) or gastropa-
thy (1) apart from any poisoning. This confirms the rule that the need for a 
blood transfusion increases the likelihood of objectifying significant causal in-
jury with endoscopy [29]. 

In order to prevent bleeding recurrence by rupture of esophageal varices, the 
medical team opted for the use of non-selective beta-blockers whose efficiency in 
primary and secondary prevention of portal hypertension hemorrhage was 
demonstrated by of several studies several studies designed from the synthesis of 
various publications [30] [31] [32]. 

5. Conclusions 

The EGD is a very useful examination in terms of diagnosis and therapy in the 
digestive pathology of the child despite its invasive nature. In the current study, 
the most common findings were gastropathies and concerned much more in-
fants. The main part of the treatment consisted of blood transfusions, adminis-
tration of beta-blockers and especially the eradication of HP from the exhorta-
tion to the performance of systematic biopsy in the child. 

Moreover, digestive endoscopy is an examination not commonly performed 
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in children because of several intricate reasons. The establishment of a pediatric 
gastroenterology service with qualified operators and an adequate technical 
platform would make it possible to overcome all these weaknesses. 
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