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Abstract

Upper gastrointestinal (GI) endoscopy is considered an essential procedure in pediatric
Gastroenterology. It has evolved over many decades into a state where it plays a crucial
role in providing diagnostic and therapeutic advantages across a broad spectrum of
diseases. This review examines its role in diagnosing and managing common pediatric
GI conditions, emphasizing notable advancements in techniques, clinical use, and
future directions. We conducted a detailed literature survey using PubMed, Scopus,
and Google Scholar, and English-language articles were reviewed. This review process
included the latest articles, guidelines, and conference papers on pediatric and adult
upper GI endoscopy.

An upper GI endoscopy is imperative in diagnosing many pediatric GI diseases as it
enables visualization of the gut mucosa, obtaining mucosal biopsies from suspicious
areas or lesions for histological assessment, and selecting an effective management and
follow-up plan. New advancements, including high-resolution endoscopy, narrow-
band imaging, and confocal laser endomicroscopy, have revolutionized pediatric
endoscopy by improving precision and reducing the need for invasive interventions.
Furthermore, recent therapeutic developments in the field, such as endoscopic
submucosal dissection and endoscopic mucosal resection, are now being utilized to
treat preneoplastic lesions or refractory esophageal strictures. However, despite its
usefulness, performing this procedure in children is challenging for various reasons,
including the need for sedation, anesthesia, and smaller instrument sizes, the
unavailability of trained staff, lack of training facilities, and the absence of dedicated
endoscopy suites for children.

In conclusion, pediatric upper GI endoscopy plays a pivotal role in pediatric
gastroenterology, offering both therapeutic and diagnostic benefits. Progress in the field
leads to the development of novel techniques that improve overall patient care, such as
artificial intelligence in pattern recognition, which enhances lesion detection, predicts

premalignant or pre-inflammatory areas, and minimizes investigator-related errors.
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Additionally, refining protocols and guidelines is essential to improve safety, efficacy,

and precision of upper GI endoscopy, ensuring the best possible care for children.
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Core Tip: Endoscopy plays an essential role in pediatric gastroenterology by enabling
accurate diagnosis and offering therapeutic benefits, particularly for complex conditions
such as inflammatory bowel disease, coeliac disease, and eosinophilic esophagitis.
Technological progress continues to improve diagnostic accuracy, while therapeutic
endoscopy helps reduce the need for invasive surgical procedures. Tailored endoscopy
training programs, standardized evaluation methods, and clearly defined benchmarks
for competence will enhance patient care. More robust research is vital to determine the
clinical outcomes of endoscopy and to explore the techniques used in children.
Continued progress through innovation and specialized education is crucial for the

future of pediatric endoscopic practice.

%TROD UCTION

With the advancement of technology and current management standards in pediatric
gastroenterology, upper gastrointestinal (GI) endoscopy has become increasingly
important for both diagnostic and therapeutic purposes over the past few decades[1]. It
is regarded as one of the most accurate, practical, convenient, and economical
diagnostic methods for some GI disorders in children, particularly when other
investigations are inconclusive[2]. Moreover, GI endoscopy is crucial in diagnosing and

managing pediatric GI disorders[3]. It also provides comprehensive disease evaluation
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for common pediatric conditions such as allergic, infectious, or peptic esophagitis,
infectious or inflammatory gastritis, and celiac disease[4]. Upper GI endoscopy allows
not only the direct examination of the gut mucosa but also the taking of biopsies.
Coupling endoscopy with histological examination increases the yield and precision of
the diagnosis[5]. Beyond diagnosis, endoscopy also plays a crucial role in providing
therapeutic opportunities, uch as endoscopic hemostasis for both variceal and non-
variceal bleeding, foreign body removal, endoscopic dilation, polypectomy, endoscopic
retrograde cholangiopancreatography (ERCP), and percutaneous endoscopic
gastrostomy for long-term nutritional support[6] that have improved emergency
medical care and prevented non-essential invasive procedures.

Endoscopy has evolved over 150 years before becoming a vital investigation in GI
disorder diagnosis. Dr. Adolph Kussmaul of Germany was the first to examine the
stomach of a living human body in 1868[7]. A landmark advancement in endoscopy
came in 1958 with the development of the flexible fiberoptic endoscopy by Larry
Curtiss, a physics graduate student, and Basil Hirschowitz, a gastroenterology
trainee(8]. In the early 1970s, as the size of the endoscope was reduced, a few pioneering
pediatricians began using it to examine the upper digestive tract in children[9]. In 1990,
the invention of video-endoscopy, utilizing charge-coupled devices, marked another
major step forward by replacing fiberoptic systems and resolving problems related to
damaged fiberoptic cable bundles[10]. Endoscopy has undergone a substantial
technological revolution since then, including the provision of pediatric-sized scopes,
which enable a detailed examination of the GI tract. Technical advancements such as
fiberoptic and video technology with pediatric-friendly scopes, along with advances in
anesthesia, have made it possible to examine even premature infants and severely sick
patients[11]. Recent breakthroughs in image-capturing systems, ch as magnification
endoscopy, autofluorescence imaging, electronic chromoendoscopy (CE) techniques
like narrow-band imaging (NBI), i-SCAN, or flexible spectral imaging color
enhancement (FICE), and confocal laser microendoscopy, have enabled the endoscopist

to view finer mucosal detail and subsurface structures such as the vasculature[10]. The
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key milestones in the development of the endoscope, along with its prospects, are
summarized in Figure 1{7-12].

There is a growing trend in the use of pediatric endoscopy among children without a
corresponding rise in the disease burden[13,14]. Several factors may account for this
increase. Pediatric gastroenterology is now a well-established specialty with a
structured training pathway, leading to a steady rise in the number of pediatricians
skilled in endoscopy[15]. Advances in procedural safety and a decline in serious
complications, along with improved management when complications occur, have
likely contributed to a shift in perception among healthcare providers and the general
public regarding the invasiveness of endoscopy[6,16]. This review examines the utility
of endoscopy in assessing and managing common pediatric GI disorders, focusing on

recent technological advancements and evolving clinical applications.

INDICATIONS FOR UPPER GI ENDOSCOPY IN CHILDREN

Due to its widespread availability, it is one of the commonly recommended
investigations for the evaluation of pediatric GI disorders. However, indications for
endoscopy are unique in this age group compared to adults and require a tailored
approach. In addition, the variability of its indications, the need for anesthesia during
the procedure, the importance of routine tissue sampling, and the emotional burden on
patients and parents of being subjected to an invasive procedure make pediatric
endoscopy more cumbersome than that of adults[17]. In addition to its diagnostic use,
upper GI endoscopy has an established therapeutic role. Furthermore, upper GI
endoscopy is used in the diagnosis and management of a wide variety of GI disorders
in children. m-le European Society of Gastrointestinal Endoscopy and the European
Society for Pediatric Gastroenterology, Hepatology, and Nutrition have issued
evidence-based guidelines, outlining the indications and timing of diagnostic and
therapeutic endoscopy in pediatric patients[6]. We have summarized diagnostic and
therapeutic indications for pediatric endoscopy in Table 1, and the absolute and relative

contraindications for this procedure in Table 2, based on available guidelines[6,13].
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As clinicians, when there is clinical suspicion of underlying organic pathology, it is
essential to consider upper GI endoscopy with biopsy as an investigative tool. For
children with weight loss and failure to thrive, it is critical to exclude organic conditions
such as coeliac disease, inflammatory bowel disease, allergic enterocolitis, or giardiasis.
Upper GI endoscopy facilitates direct visual assessment of the gut lumen and facilitates
histological confirmation through biopsy. Endoscopic assessment is also valuable in
evaluating suspected causes of GI bleeding, such as polyps, angiodysplasia,
arteriovenous malformations, peptic ulcers with or without Helicobacter pylori infection,
and structural anomalies, including duplication cysts. In dysphagia, odynophagia, chest
pain, or feeding difficulties, it is essential to perform an upper GI endoscopy to rule out
caustic ingestion or eosinophilic esophagitis [6]. In addition, endoscopy can serve as a
valuable tool for troubleshooting some specialized diagnostic procedures. In wireless
capsule endoscopy, if the patient cannot swallow the capsule, the capsule can be placed
beyond the duodenal bulb using traditional endoscopy with general anesthesia. It is
also used in GI physiology assessments, including esophageal manometry and pH
impedance testing, for positioning the probe when the routine method fails (e.g., tight
achalasia, esophageal strictures or stenosis, severe esophageal dilatation, and structural
anomalies)[18].

Although advanced therapeutic procedures are less common in children compared to
adults, endoscopic interventions have a well-established therapeutic role in managing
several simple as well as life-threatening disorders[6]. The common causes of upper GI
bleeding are peptic ulcers, varices, Mallory-Weiss tears, Dieulafoy lesions, and
angioectasia[19,20]. Endoscopic interventions are categorized into injection
(sclerotherapy), mechanical hemostasis, or thermo-coagulation[21]. In variceal bleeding,
hemostasis is achieved using band ligation and, if banding is not possible, by
sclerotherapy[6]. In contrast, for non-variceal bleeding, namely the treatment of peptic
ulcers and Dieulafoy lesions, epinephrine injection cannot be employed alone but rather
in combination with thermal or mechanical therapy[6]. In addition to conventional

procedures such as dilatation of esophageal or pyloric strictures and foreign body
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removal, therapies like esophageal stenting are emerging as novel therapeutic
endoscopic interventions in children[21]. Botulinum toxin injection and advanced
interventions for gastroesophageal reflux disease (GERD), such as endoluminal
fundoplication/gastroplication (plicating techniques), can form a controlled stricture
(radio frequency). Methods that bulk the gastroesophageal junction by injecting bulking
agents[22] and Peroral Endoscopic Myotomy[23] are being performed in children with
GERD and achalasia cardia, respectively. All these diagnostic and therapeutic

procedures make endoscopy an indispensable procedure in pediatric gastroenterology.

PRE-PROCEDURAL EVALUATION AND gREPARATION

Preparation for upper GI endoscopy in children should respect their physiology as well
as the psychosocial and emotional needs of them and their parents[13]. It is
recommended that necessary preparation be made before the procedure. First, informed
consent must be obtained from the parents or guardians before the elective/emergency
procedure. The potential risks and benefits of the procedure should be explained to
parents and children using age-appropriate language. Moreover, the essential details of
this discussion should be documented in writing and signed by the legal guardian to
serve as legal evidence. Further, the procedure should not be performed without a clear
agreement between the clinician and the guardians[13].

A child’s ability to control his/her behavior during a procedure depends on both the
chronological age and the level of cognitive and emotional development. The capacity
to cooperate with a procedure also relies on these factors. Many short procedures, such
as suturing a minor laceration, can be performed using distraction and guided imagery
techniques, along with the application of topical or local anesthetics and minimal
sedation if necessary. However, since upper GI endoscopy can be invasive and could be
lengthy, especially during a therapeutic procedure, general anesthesia is mandatory.

According to the guidelines of the American Academy of Pediatrics, the main
objectives in procedural sedation in children are to ensure the child’s safety, minimize

pain and discomfort, control anxiety, avoid psychological trauma, modify behaviors to
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reduce movements to ensure safety, and return the child to their normal state before
discharge[24]. Explaining the need for general anesthesia to parents and obtaining their
consent is a major challenge to the endoscopist. Due to multiple risks associated with
general anesthesia, parents often express their reluctance for the child to undergo
general anesthesia. Parental anxiety is higher when the patient is a neonate or a young
child. The endoscopy team needs to educate and reassure parents, provide all relevant
information, and take all necessary precautions before the procedure. Sometimes, using
visual aids such as photographs, videos, or animations can help alleviate anxiety for
both children and their families. It is recommended to engage parents in preprocedural
preparation, as it will minimize anxiety in younger patients[25].

Pre-procedure assessment involves a complete physical examination, particularly of
the respiratory system. During the examination, documenting special findings such as
loose teeth, oral piercings, and enlarged tonsils is vital. Loose teeth can accidentally
dislodge and may enter the airways, causing life-threatening complications. Enlarged
tonsils can worsen breathing difficulties; therefore, obstructive apnea in sedated
patients should be assessed before sedation[13]. Although coagulation and liver
function tests are included in blood investigations. However, it is reported that outi_ne
coagulation screening in children undergoing GI endoscopy does not predict those at
risk of bleeding, and the significance of coagulation screening before the procedure is
limited[26]. However, severe coagulopathy is a contraindication for endoscopic
procedures in children, and appropriate treatment must be administered when
endoscopy is deemed essential[13]. Premedication with oral or nasal application of
benzodiazepines has been shown to reduce anxiety and fear before endoscopy[27]. A
study showed that midazolam can also reduce the emotional stress of separation from
parents and make patients feel more comfortable during the intervention. However,
there was no significant difference in the duration of the procedure, surveillance
parameters, length of hospital stay, or recovery time between the midazolam group[28].

The fasting required before the procedure and preparation of the intestine depends

on the patient’s age and the type of procedure. Conventionally, patients are kept fasting
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from solid foods for six hours and from liquids for two to four hours prior to the
procedure[13]. According to the guidelines of the American Academy of Pediatrics,
children should be fed clear liquids up to two hours before sedation to prevent
dehydration. Breastmilk should be given prior to four hours, whereas formula milk or a
light diet should be given six hours before the procedure. Therefore, fants younger
than six months may be given infant formula up to six hours and clear liquids up to two
hours before sedation[24]. For patients older than six months, fasting from non-clear
liquids and solids is recommended for six to eight hours prior to sedation[24,29].
However, some previous studies have recommended a longer fasting time (up to 10
hours) for rice-based diets[30]. Therefore, the fasting guidelines should be tailored
based on the diet, especially in older children.

The American Heart Association no longer recommends administering prophylactic
antibiotics to patients undergoing GI endoscopy to prevent infective endocarditis
(IE)[31]. For patients with the cardiac conditions mentioned in Table 3, with proven
infections of the GI tract (such as cholangitis) and those set to undergo an endoscopic
procedure, such as ERCP, which may increase the risk of bacteremia, prophylactic
antibiotics are recommended[32]. In such instances, me antibiotic regimen should
include an antimicrobial agent active against enterococci, such as penicillin, ampicillin,

piperacillin, or vancomycin[33].

TECHNIQUE AND EQUIPMENT

In children, worldwide use of endoscopy is met several challenges, including the lack of
appropriately sized scopes, limited expertise among pediatric gastroenterologists in
performing advanced endoscopic procedures, and financial constraints in establishing
dedicated pediatric endoscopy units[4]. With the invention of different-sized scopes,
diagnostic and therapeutic endoscopy has become more safer and less challenging in
infants and younger children. However, smaller pediatric scopes have some therapeutic
disadvantages. The working channel diameter (also referred to as the auxiliary channel

or channel size/diameter) is a crucial component of an endoscope, through which
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various accessories and tools can be passed during endoscopic procedures.The reduced
diameter of the working channel in smaller pediatric scopes can restrict the passage of
many useful accessories (e.g. hemostatic clipping), limiting their therapeutic
applications[4,18].

The selection of an endoscope depends mainly on the patient’s size and is designed
with a directly proportional auxiliary channel[12]. If the child's weight exceeds 20 kg,
they will often accept a standard adult-size gastroscope with a working channel
diameter of 2.8 mm([18]. In contrast, patients weighing less than 5 kg may require an
ultrathin or neonatal gastroscopes with an outer diameter of less than 6 mm, featuring a
working channel of approximately 2 mm. As with neonates, the length of the esophagus
is nearly 10 cm, with a diameter of approximately 0.5 cm[21]. For smaller children
weighing between 5 kg and 20 kg, a slimmed-down endoscope of less than 9 mm (7.88-9
mm) is preferable with a working channel between 2.28-2.8 mm, and it is advisable to
have a more miniature endoscope available in case the preselected endoscope is found
to be too large during the procedure[18,34]. Models and specifications of gastroscopes
available for pediatric use are outlines in the Table 4(35,36] However, when using a
smaller auxiliary or working channel of 2 mm to 2.2 mm, it can reduce the suction
capacity and limit the number of therapeutic interventions performed with the
endoscope, as only a few devices fit through the smaller channel. Therefore, to perform
procedures more easily and safely, adult duodenoscopes are sometimes used in
children over 10 kg because they have wider auxiliary channels, allowing the passage of
accessories required for ERCP or therapeutic interventions such as stenting and
applying hemostatic clips[6,16]. Although the techniques of endoscopy in children are
the same as those in adults, it can be challenging due to anatomical variations or limited
physiological reserves. Neonates have very soft airways that can be easily compressed
during endoscopic procedures. Further, the other significant difficulty is the angle
between the gastric antrum and the first part of the duodenum, which requires a greater
degree of tip deflection to overcome[33]. It is routine to perform tissue biopsies during

pediatric endoscopy, even in the absence of obvious macroscopic abnormalities, to
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minimize the risk of exposing the child to repeated procedures and anesthesia[6].
Abnormal histological findings may be present even when the macroscopic appearance
is unremarkable in endoscopy, potentially changing the therapeutic strategies[5]. Porto
criteria recommend multiple endoscopic biopsies from the esophagus, stomach, and
duodenum for all children with IBD, irrespective of upper GI symptoms[33].

With technological advancements, imaging techniques have revolutionized
endoscopy by enhancing mucosal visualization and enabling real-time optical
diagnosis[10]. Endoscopic instruments and adaptations for pediatric use have
transformed the way gastroenterologists diagnose and treat a wide range of GI
disorders in children. Advanced technologies, including computer processing and
imaging innovations, are continuously upgrading endoscopic equipment and refining
their diagnostic utility in pediatrics. However, modalities used in adult
gastroenterology practice, such as endomicroscopy, image-enhanced endoscopy (IEE),

and impedance planimetry, are yet to be routinely adopted for pediatric endoscopy[37].

COMPLICATIONS AND RISK MANAGEMENT

Endoscopic procedures in children are generally regarded as safe[2,6], with a serious
complication rate of less than 1%. In contrast, therapeutic procedures have higher
complication rates but are usually performed without concerns[38]. The complication
may be categorized by severity (minor vs major) or time of occurrence (gastroscopy- or
procedure-related, or early or late post-procedural)[39]. Endoscopy-related bleeding,
internal organ injury, pneumoperitoneum, cellulitis, and minor wound infections are
among the early complications following endoscopy in children[38,40]. The
complication rate, including bowel perforation and significant bleeding following
endoscopic balloon dilatation in structuring Crohn’s disease, is approximately 2%][41].
In ERCP, post-ERCP pancreatitis (4.7%), bleeding (0.6%), and infarction (0.8%) are the
most common complications, followed by cholangitis and minor papilla restenosis as

long-term issues[42].

11 /15




The complications during pediatric endoscopy are commonly due to sedation and
anesthesia administered during the procedure[42]. Upper GI endoscopy in children is
generally performed under moderate sedation (conscious sedation) or general
anesthesia. Retaining the protective airway reflexes and spontaneous breathing during
examination are some of the positive factors for moderate sedation. In contrast, deep
sedation provides a more reliable state of sedation[13]. Children are more likely to
experience respiratory complications due to higher lung resistance and obligatory nasal
breathing, particularly infants less than seven months[13]. Moreover, they are also less
resistant to hypoxemia. This leads to considering that respiratory infections in children
with underlying hyperactive airways are an absolute contraindication for elective
endoscopy under anesthesia. Further, in all patients, cardiovascular parameters and
oxygen saturation should be monitored for 15 to 30 minutes after the procedure. Oral
intake for clear fluid is allowed, possibly one hour after sedation. Discharge of the
patient is possible if sufficient cardiovascular function and airway patency are

confirmed, the patient is fully oriented, and protective reflexes are intact[24].

CHALLENGES AND LIMITATIONS

Significant constraints to the evolution of pediatric endoscopy services include the
scarcity of scopes in various sizes, as well as the insufficient knowledge and skills
among pediatric gastroenterologists to perform advanced endoscopic procedures. High
equipment and maintenance costs and the need for specialized units with facilities for
general anesthesia and dedicated trained staff impose financial restrictions on
developing a pediatric endoscopy service. Therefore, most of the pediatric GI
endoscopy procedures are performed in units dedicated to adults. In settings where
dedicated pediatric endoscopy units are lacking, the number of advanced procedures
performed on pediatric patients tends to be lower. This is primarily due to challenges
such as the unavailability of pediatric-sized scopes and accessories, competition for
endoscopy resources with the large volume of adult patients, and difficulties in

securing operating theater time, as well as the necessary anesthesiologist services for
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general anesthesia. Overall, advanced therapeutic procedures are less commonly
performed in pediatric patients than in adults[3]. Therapeutic endoscopic procedures in
children require general anesthesia, unlike adults, which can be challenging, especially
in resource-poor settings. Furthermore, one of the major challenges facing pediatric
endoscopy is the lack of specialized training courses in advanced pediatric GI
interventions, along with financial constraints in developing dedicated pediatric
units[3]. Another major obstacle faced even in the tertiary center is meeting the
competency standards by performing the recommended number of specialized
procedures required[44]. The choice of endoscope is crucial and depends on the age and
weight of the child, with different scopes (ultrathin, slim, and standard pediatric/adult)
employed for various weight ranges[21]. The small size and distinct anatomical features
of children, including a shorter, narrower, and easily compressible esophagus and a
more angulated antrum and proximal duodenum, necessitate specialized
endoscopes[18].

Although endoscopy permits direct examination and tissue biopsies, studies show
that the agreement between endoscopic and histopathological findings is not high[45].
Routine tissue sampling is commonly practiced even without visible abnormalities,
partly to minimize the need for epeated procedures and anesthesia[6]. However,
processing and reporting biopsies can increase the overall financial cost of the
procedures, as more than half of patients undergoing endoscopy are reported to have
no endoscopic or histological abnormalities[46-48]. IEE can highlight mucosal features
but often still requires a biopsy for a definitive diagnosis[12]. A significant drawback of
pediatric-sized endoscopes is the smaller size of their working channels, which can
restrict the passage of many useful accessories and therapeutic tools[3]. Developing
pediatric upper GI endoscopy services in low-income countries faces challenges such as
a lack of expertise in the field, with most pediatric procedures being performed by adult
gastroenterologists. Additionally, there is often a shortage of funds to establish
dedicated endoscopy suites, unavailability of equipment and infrastructure, limited

theatre facilities, and a shortage of anesthetists capable of providing anesthesia.
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RECENT ADVANCES AND FUTURE DIRECTIONS

IEE represents a significant advancement, moving beyond conventional white-light
endoscopy. Using various optical or electronic technologies, IEE enhances contrast,
improves clarity of the images, and increases visibility of mucosal microstructure and
microvasculature, leading to higher detection rates of mucosal abnormalities[12]. IEE
includes dye-based CE and electronic CE methods, NBI, FICE, and i-SCAN (electronic
methods)[12]. High-definition endoscopy is also considered a form of IEE due to its
ability to provide significantly magnified and sharper images, allowing for the
visualization of subtle mucosal changes[11]. Dye-based CE entails spraying dyes onto
the mucosal surface to enhance the visualization of microstructures and vascular
patterns, thereby aiding in delineating lesion boundaries for targeted biopsies. It is used
for Barrett's esophagus and screening of esophageal and squamous cell carcinoma in
high-risk groups. Dyes such as indigo carmine accentuate surface features, while
methylene blue is absorbed by normal mucosa, leaving inflammatory or dysplastic
areas unstained[12]. On the other hand, Electronic CE uses electronic image processing
to improve the visualization of the mucosa without requiring time-consuming dye
injections[12].

NBI uses a specific light wavelength, based on the principle Eat the depth of light
penetration into tissue is proportional to the wavelength used[12]. Blue light (415 + 15
nm) penetrates only the superficial tissues, and it is absorbed by hemoglobin. Therefore,
the capillaries in the superficial mucosal layer appear darker, helping to distinguish
them from one another. In contrast, green light (540 + 15 nm) penetrates slightly deeper
layers, resulting in a secondary hemoglobin absorption peak, which makes deeper
mucosal and submucosal vessels visible. This aids in the detection of early GI
neoplasias, boundaries of Barrett’s esophagus, and the gastroesophageal junction to
diagnose GERD. FICE and i-SCANSs are other software that utilize post-processing

algorithms on white light images[11]. Their main functions include surface, contrast,
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and tone enhancements, which assist in visually inspecting subtle changes in the

mucosa and better identifying and examining lesions[48].

CONCLUSION

In conclusion, pediatric upper GI endoscopy plays a pivotal role in the diagnosis and
management of pediatric GI disorders, offering both diagnostic precision and
therapeutic advantages. It is particularly critical in identifying complex and emerging
pediatric GI conditions. Recent advances in endoscopic technology have resulted in
improved mucosal visualization, leading to greater diagnostic accuracy and enhanced
therapeutic outcomes. To fully harness these benefits, robust and standardized
pediatric-specific training programs, validated assessment tools, and simulation-based
curricula are essential. Setting clear competency standards tailored to pediatric practice
and providing structured trainer development are important for maintaining safety and
quality. Additionally, there is a pressing need for pediatric-centered research, including
well-designed clinical trials, to understand the clinical impact of endoscopy better,
refine current techniques, and evaluate the suitability of methods adapted from adult
practice. Ongoing commitment to innovation and education will be key to ensuring that
pediatric endoscopy continues to meet the evolving needs of children. Furthermore,
incorporating advances used in adult endoscopy into children, after following safety

precautions, will help to improve the technology more quickly.
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