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Abstract
Background: Over the last decades, the use of gastrointesti-
nal (GI) endoscopic procedures has been increased in chil-
dren worldwide, allowing the early diagnosis and therapeu-
tic intervention in multiple GI diseases. Aims and Methods: 
In order to evaluate the appropriateness and the diagnostic 
yield of initial GI endoscopic techniques in children in a Por-
tuguese tertiary hospital, we performed a retrospective co-
hort study during a 12-month period. Results: A total of 308 
procedures were performed in 276 patients; the median age 
was 11 years and 50.4% were males. Esophago-gastro-duo-
denoscopy (EGD) corresponded to 81.8% of the procedures 
and ileo-colonoscopy (IC) to the remaining; 11.6% of the pa-
tients underwent both EGD and IC. Overall, 51.3% of the ex-
ams showed abnormal macroscopic findings, and 69.6% 
showed histopathological signs of disease, with IC showing 
significantly more positive results than EGD (p < 0.05). Con-
sidering the different indications independently, abnormal 

serology for celiac disease, suspected ingestion of foreign 
bodies, suspected inflammatory bowel disease, and food im-
paction were frequent in our population; and in the majority 
of the cases, the suspected diagnosis was confirmed: celiac 
disease, ingestion of foreign bodies, inflammatory bowel 
disease, and eosinophilic esophagitis, respectively. On the 
other hand, despite the high frequency of epigastric pain in 
this population, only nearly one-third of the patients showed 
abnormal histological findings. The final diagnosis was es-
tablished in 63% of the patients, and 39.1% initiated the new 
treatment. Discussion: Our results emphasize the impor-
tance of endoscopic procedures, especially IC, in the diagno-
sis of GI diseases in pediatric patients, as well as the careful 
choice of the endoscopic techniques in those with less spe-
cific symptoms, as chronic abdominal pain. In this particular 
situation, given the proportion of cases that may be due to 
functional disease, good characterization of the clinical con-
text is needed, and endoscopy should be reserved for a sec-
ond-line approach. Conclusion: It is important to monitor 
and examine the endoscopic techniques as an index of qual-
ity criteria for clinical practice.
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Rentabilidade diagnóstica dos procedimentos 
endoscópicos em crianças: experiência de um centro 
Português

Palavras Chave
Procedimento endoscópico · Esófago-gastro-
duodenoscopia · Ileo-colonoscopia · Rentabilidade 
diagnóstica

Resumo
Introdução: Ao longo das últimas décadas, a utilização 
dos procedimentos endoscópicos gastrointestinais (GI) 
nas crianças tem aumentado globalmente, permitindo o 
diagnóstico precoce e a intervenção terapêutica em múlti-
plas doenças GI. Objetivos e Métodos: Por forma a avaliar 
a adequabilidade e a rentabilidade diagnóstica na utiliza-
ção de técnicas endoscópicas GI iniciais em crianças, real-
izamos um estudo retrospetivo de coorte durante um 
período de 12 meses num hospital terciário Português. Re-
sultados: Foram realizados 308 procedimentos em 276 
doentes, a idade mediana foi 11 anos e 50.4% eram do 
sexo masculino. As esófago-gastro-duodenoscopias (EGD) 
corresponderam a 81.8% dos procedimentos e as ileo-
colonoscopias (IC) aos restantes; 11.6% dos doentes foram 
submetidos aos dois exames. No total, 51.3% dos exames 
mostraram alterações macroscópicas e 69.6% mostraram 
sinais histopatológicos de doença, com as IC a mostrar sig-
nificativamente mais resultados positivos que as EGD (p < 
0.05). Considerando as diferentes indicações indepen-
dentemente, a presença de serologias positivas para 
doença celíaca, a suspeita de ingestão de corpos estran-
hos, a suspeita de doença inflamatória intestinal e a impac-
tação alimentar foram frequentes na nossa população, e 
na maioria dos casos a suspeita diagnóstica foi confirma-
da: doença celíaca, ingestão de corpo estranho, doença 
inflamatória intestinal e esofagite eosinofílica, respetiva-
mente. Por outro lado, apesar da elevada frequência de 
doentes com dor epigástrica a motivar o estudo en-
doscópico, apenas em perto de um terço dos mesmos en-
controu-se alterações histológicas. O diagnóstico final foi 
estabelecido em 63, e 39.1% dos doentes iniciaram novo 
tratamento. Discussão: Os resultados obtidos enfatizam a 
importância da utilização de técnicas endoscópicas, par-
ticularmente a IC, no diagnóstico de doenças GI nos doen-
tes pediátricos, e da escolha criteriosa das mesmas nos 
doentes com sintomas menos específicos como dor ab-
dominal crónica. Nesta situação particular, dada a propor-
ção de casos que podem dever-se a doença funcional, 

uma boa caracterização do contexto clínico é essencial, e 
a endoscopia deve ser reservada para uma segunda linha 
de abordagem diagnóstica. Conclusão: A monitorização e 
a auditoria dos exames endoscópicos são importantes, 
como um índice de qualidade para a prática clínica.

© 2020 Sociedade Portuguesa de Gastrenterologia 
Publicado por S. Karger AG, Basel

Introduction

Diagnostic gastrointestinal (GI) endoscopy plays an 
important role in the evaluation of symptoms and in the 
pathological description of GI diseases in children [1]. 
There has been an increased use of esophago-gastro-du-
odenoscopy (EGD) and ileo-colonoscopy (IC) in chil-
dren worldwide, parallel to the improvement of experi-
ence and knowledge in the last decades [2]. Easy accessi-
bility and a low complication rate of those techniques in 
noncomplex pediatric patients has caused a considerable 
rise in their use as well as in the health cost associated with 
those procedures [3]. Disorders that require endoscopy 
in the diagnostic algorithm have shown a rising incidence 
of diagnosis and use of those techniques as a tool for treat-
ment [2]. On the other hand, according to Franciosi et al. 
[2], from 1985 to 2005, there has been a 12-fold rise in the 
number of first-time procedures done, with increased use 
in patients with nonspecific symptoms and a decline in 
the frequency of most severe presentations such as GI 
bleeding [2]. This places a spotlight on the appropriate-
ness and cost-effectiveness of these procedures.

In order to critically assess the appropriateness and di-
agnostic yield of endoscopy, a retrospective cohort study 
was performed to evaluate the initial GI endoscopy prac-
tice at a Portuguese tertiary referral center for pediatric 
gastroenterology. The association of any negative and 
positive findings (macroscopic and histopathologic) with 
specific symptoms and the relative importance in altering 
management was analyzed as a secondary endpoint of the 
study.

Methods

We conducted a retrospective descriptive study covering a 
12-month period from January to December 2018, with the inclu-
sion of children submitted to an endoscopic procedure in a ter-
tiary hospital in Portugal. The process was designed to identify 
patients undergoing initial diagnostic endoscopy. Exclusion crite-
ria included patients younger than 1 month or older than 18 years 
of age. All endoscopies were performed by experienced pediatric 
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gastroenterologists or by fellow trainees under the direct supervi-
sion of a senior member of the unit. Of 574 endoscopic procedures, 
a total of 308 (53.7%) performed in 276 patients fulfilled the inclu-
sion criteria of an initial assessment. The medical records were 
reviewed. Statistical analysis was made with SPSS® Statistics v20.0. 
Descriptive statistics for subject characteristics and basic demo-
graphics were reported as means and standard deviations (SD) or 
medians with ranges depending on the variable distribution. Sub-
ject characteristics and endoscopic practices were compared using 
the χ2 test for dichotomous outcome variables, odds ratio (OR) and 
related 95% confidence interval (CI) were calculated. A p value < 
0.05 was considered significant.

Results

In 2018, a total of 308 initial diagnostic endoscopies 
(EGD and IC) were made in 276 patients. The median age 
was 11 years (1 month to 18 years), 139 (50.4%) were 
males and 68 (24.6%) under 5 years of age. A total of 252 
EGD (81.8%) and 56 IC procedures were performed 
(18.2%). Thirty-two patients underwent both EGD and 
IC (11.6% of the cohort). 

Suspicion of foreign body ingestion led to 36 EGD 
(13% of patients), with identification and removal of the 
object in 75% of those cases. Caustic ingestion was the 
cause for 20 EGD (7.2% of patients), with evidence of en-
doscopic lesions in 30% (caustic esophagitis, Zargar 
grades 1–4). Among the remaining patients, the indica-
tions that most frequently motivated a GI endoscopy 
were epigastric pain (15.6%), positive celiac antibodies 

(14.5%), lower GI bleeding (12%), diarrhea with other 
signs and symptoms (8.7%), dysphagia (9.1%), and food 
impaction (6.9%) (Table 1). The suspicion of inflamma-
tory bowel disease was admitted in most of the cases that 
presented with diarrhea and/or low GI bleeding accom-
panied by other findings such as perianal abscess, gener-
alized abdominal pain, failure to thrive, and laboratory 
abnormalities. It was the main indication for total IC in 
31 patients, with terminal ileum intubation in 29 cases 
(93.5%); poor bowel preparation and terminal ileum ste-
nosis at the ileocecal valve accounted for failure in the 
remainder. In this group of patients, upper endoscopy 
was systematically performed at the diagnosis. 

Overall, of the 308 endoscopies, 51.3% showed abnor-
mal macroscopic findings, 73.2% with IC compared to 
46.4% with EGD (p < 0.001), with a sensitivity of 93% with 
the IC procedure compared to 69% with the EGD proce-
dure (with a negative predictive value of 80 vs. 48%, respec-
tively) and a specificity of 92% with IC compared to 88% 
with EGD (with a positive predictive value of 98 vs. 95%, 
respectively). Biopsies were done in 207 procedures (ex-
cluding the cases of caustic and foreign body ingestion, only 
14.6% of the remaining did not have biopsies) with 69.6% 
of abnormal microscopic findings, 87.2% with IC com-
pared to 64.4% with EGD (p = 0.002). Regarding the indica-
tions for endoscopy, 40 patients were examined due to ab-
normal serology for celiac disease, and histopathology con-
firmed the diagnosis in 80% of the patients. In the cases with 
diarrhea with other signs and symptoms, histologic abnor-

Table 1. Indications for the endoscopic study, and frequency of macroscopic and abnormal histologic features in 276 pediatric patients

Indication Frequency, 
% (n)

Endoscopic abnormality 
present, % (n)

Histologic abnormality 
present, % (n)

Epigastric pain 15.6% (43) 23.3% (10) 30.2% (13)
Celiac antibodies 14.5% (40) 77.5% (31) 80.0% (32)
Suspected foreign body ingestion 13.0% (36) 75.0% (27) –
Lower GI bleeding 12.0% (33) 69.7% (23) 66.7% (22)
Diarrhea and other signs and symptoms 8.7% (24) 91.7% (22) 87.5% (21)
Dysphagia 9.1% (25) 16.0% (4) 28.0% (7)
Suspected caustic ingestion 7.2% (20) 30.0% (6) –
Food impact 6.9% (19) 68.4% (13) 73.7% (14)
Gastroesophageal reflux 5.4% (15) 20.0% (3) 33.3% (5)
Upper GI bleeding 4.0% (11) 36.4% (4) 18.2% (2)
Refractory anemia 2.5% (7) 57.1% (4) 71.4% (5)
Persisting vomits 1.8% (5) 40.0% (2) 20.0% (1)
Failure to thrive 1.1% (3) 66.7% (2) 66.7% (2)
Perianal abscess 1.1% (3) 100.0% (3) 100.0% (3)
Other (perianal condiloma, IL-10 deficit, 

tracheoesophageal fistula, pica, paraesophageal cyst) 1.8% (5) 40.0% (2) 20.0% (1)
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malities were found in 87.5% and contributed to the diag-
nosis (Crohn’s disease, ulcerative colitis, and unclassified 
colitis), with positive histologic results in 69.7% of EGD and 
91.7% of IC. Of 19 patients with a history of food impaction, 
73.7% had a histologic diagnosis of eosinophilic esophagi-
tis. In contrast, patients with symptoms, such as epigastric 
pain, gastroesophageal reflux, dysphagia, and persistent 
vomiting, had lower rates of positive findings in the endo-
scopic procedure (see Table 1). Only 30.2 and 28% of the 
patients with epigastralgia and dysphagia, respectively, 
showed abnormal histologic findings. The diagnostic yield 
in cases with suspected inflammatory bowel disease was 
9-fold higher (OR 0.11; 95% CI 0.03–0.44), 5.4-fold in those 
with positive celiac antibodies (OR 0.19; 95% CI 0.66–0.53) 
and 4.4-fold in patients with a history of food impaction 
(OR 0.23; 95% CI 0.63–0.81) compared to patients that pre-
sented only with epigastric pain.

The final diagnosis was obtained in 174 (63%) patients 
in this cohort. The most frequent diagnoses were celiac 
disease in 18.4%, foreign body ingestion in 17.2%, inflam-
matory bowel disease (Crohn’s disease, ulcerative colitis, 
and unclassified colitis) in 17.2%, eosinophilic esophagi-
tis in 12.1%, caustic esophagitis in 10.9%, and Helico-
bacter pylori gastritis in 8% (Table 2). All patients with 
established diagnoses presented abnormal endoscopic 
and/or histologic findings. In 108 (39.1%) patients, a new 
pharmacological treatment was proposed after the proce-
dure. Considering the patients with a diagnosis that did 
not need to start pharmacological treatment (66 patients), 
and excluding the cases of foreign body ingestion, it hap-
pened in only 20.7%, most of them having a diagnosis of 
caustic ingestion or gastritis.

Discussion

Although GI endoscopy contributes to a high rate of 
diagnosis, the proportion of normal results has been in-
creasing in parallel with the rise in their use [2]. Thus, a 
more critical review in the use of this tool is needed to 
maximize efficacy and minimize inconvenience and risk.

The diagnostic yield can be defined as the likelihood of 
a procedure to provide the information required to estab-
lish a diagnosis or to have a positive effect on therapeutic 
decisions [1, 4]. We considered the presence of endoscop-
ic and/or histologic abnormalities as a measure of diag-
nostic yield, since it corresponds to the proportion of pa-
tients in whom we achieved a final diagnosis.

Our study showed that the diagnostic yield of IC is su-
perior compared to EGD (73.2% of macroscopic and 
87.2% of microscopic positive findings in IC, compared 
to 46.4% of macroscopic and 64.4% of microscopic posi-
tive findings in EGD). That depends mainly on the spec-
ificity of the symptoms and on higher suspicion for a cer-
tain diagnosis that predetermines the use of those two 
techniques, combined to the fact that IC is a more inva-
sive procedure, and so the indication requires more care-
ful consideration. 

Considering the most frequent indications in our 
study, the presence of more specific signs or symptoms in 
a patient’s presentation, such as celiac antibodies, sus-
pected foreign body ingestion, food impaction, and GI 
bleeding and/or diarrhea with other signs and symptoms, 
we observed a markedly higher rate of abnormal results 
in endoscopic and histologic findings,. Therefore, a high-
er diagnostic yield was found compared to the nonspe-
cific symptoms as epigastric pain. Persisting abdominal 
pain in childhood is a very common pediatric problem 
[5]. Although it was the most frequent symptom present 
in our population, only nearly one-third of the patients 
showed abnormal histologic findings. The publication of 
Rome criteria for functional GI disorders has had a posi-
tive impact on the appropriateness of GI endoscopy, with 
a significant reduction of inappropriate procedures after 
its publication [6, 7]. Despite of this, various authors have 
shown lower rates of positive findings in endoscopic pro-
cedures as we did. Aydin et al. [5] reported that 27% of all 
analyzed EGDs were performed due to unspecific symp-
toms, such as vague upper abdominal pain/discomfort, 
and 88% of those had a normal exam. Thakkar et al. [8] 
found a diagnostic yield for EGD of 38% in children with 
chronic abdominal pain. Sheiko et al. [9] identified endo-
scopic abnormalities in 28.9% and histopathological ab-
normalities in 35.2%. Akbulut et al. [10] reported a high 

Table 2. Frequency of each final diagnosis in 174 children

Diagnosis Frequency, % (n)

Celiac disease 18.4% (32)
Foreign body ingestion 17.2% (30)
Inflammatory bowel disease 17.2% (30)
Eosinophilic esophagitis 12.1% (21)
Caustic ingestion 10.9% (19)
H. pylori gastritis 8.0% (14)
Gastritis 3.4% (6)
Juvenile polyp 2.9% (5)
Esophagitis 1.7% (3)
Allergic proctocolitis 1.7% (3)
Gastroduodenal ulcer 1.1% (2)
Primary immunodeficiency 1.1% (2)
Other (tracheoesophageal fistula, pica, 

infectious colitis, achalasia)
4.0% (7)
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diagnostic yield of 56.2% but concluded that a significant-
ly greater diagnostic yield of EGD was present in patients 
with chronic abdominal pain and alarm symptoms 
(65.1%) compared to those without symptoms (45.2%). 
Dahshan et al. [11] and Puzanovova et al. [12] highlight-
ed the importance of a routine biopsy during the ap-
proach of chronic abdominal pain. Endoscopy should 
then be reserved for the second line of diagnostic inter-
vention in those cases and complemented with an ade-
quate number of biopsies. Considering dysphagia, we had 
a similarly low rate of positive findings in our investiga-
tion. This can be explained by the frequent association of 
this presentation with anxious behaviors about food in 
young children, with refusal or gagging episodes during 
meals. In those cases, the upper endoscopy works not 
only as a method to exclude other differential diagnoses 
but as a therapeutic tool too, stopping the cycle of fear 
only by showing that there is no structural problem to 
children and parents. In contrast, in those patients with 
signs and symptoms suggestive of inflammatory bowel 
disease, the diagnostic yield of the disease was higher than 
in all other suspected diagnoses. 

The final diagnosis was determined in nearly two-
thirds of our cohort. The most frequent diagnosis was 
celiac disease, foreign body ingestion, eosinophilic esoph-
agitis, and inflammatory bowel disease. However, we re-
inforce that a negative finding is often as important in the 
management of a child with GI symptoms as a positive 
one, allowing to stop the use of other complementary 
studies with the exclusion of the suspected disease, and to 
reassure the absence of organic disease to children and 
parents.

Conclusion

This study underlies the importance of endoscopic 
procedures for the early diagnosis of various GI diseases 
in children, allowing the initiation of a correct treatment. 
We concluded that IC has a superior diagnostic yield 
compared to EGD, with a higher sensitivity and specific-
ity. Those procedures should be judiciously chosen ac-
cording to their predictable diagnostic yield, considering 
the specificity of the signs and symptoms of presentation. 
Given the proportion of cases with low specificity symp-
toms, such as chronic abdominal pain, which may be due 
to functional disease, a good interpretation of the clinical 
context is needed. In these cases, the endoscopy should be 
reserved for a second-line approach. 

Furthermore, we highlight the importance of monitor-
ing and examining the endoscopic techniques as a mea-
sure of quality criteria for clinical practice. Further stud-
ies are needed to standardize the preprocedural evalua-
tion and identification of patients with the highest 
probability to have changes in their management. In ad-
dition, a better interpretation of the true risks and costs 
associated with pediatric endoscopy is needed.
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