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Abstract

Gastroesophageal reflux disease (GERD) is a growing INTRODUCTION

pro_blen_1 in the' pediatric p0pU|at_i0n and recent advan(;' Gastroesophageal reflux disease (GERD) has a global
es in diagnostics and therapeutics have improved their  jmpact on health and impairs the health related quality of
management, particularly the use of esophago-gastro-  Jife of 4 substantial proportion of the population world-

duodenoscopy (EGD). Most of the current knowledge
is derived from studies in adults; however there are
distinct features between infant onset and adult onset
GERD. Children are not just little adults and attention
must be given to the stages of growth and develop-
ment and how these stages impact the disease man-
agement. Although there is a lack of a gold standard . : : . .
test to diagnose GERD in children, EGD with biopsy trg—esophggeal mamfest_atlons have been {ncreasmg. This
is essential to assess the type and severity of tissue ~ might be in part explained by the great impact of new
damage. To date, the role of endoscopy in adults and ~ Pharmacological therapies for GERD, but the most trou-
children has been to assess the extent of esophagitis ~ bling complications of reflux disease in adults-esophageal
and detect metaplastic changes complicating GERD; adenocarcinoma-continues to increase at an alarming rate
however the current knowledge points another role for in some countries”. Therefore, the natural history of the
the EGD with biopsy that is to rule out other potential disease needs more clarification.

causes of esophagitis in patients with GERD symptoms GERD is a growing problem in pediatric popula-
such as eosinophilic esophagitis. This review highlights ~ tion". A database study involving children with GERD

wide. GERD is also prevalent in infants and adolescents
suggesting that the disease process can begin early in
life. The disease phenotype in the pediatric population
has changed over the last decades. For example, some
complications such as esophageal strictures have de-
creased in prevalence and other complications such as ex-

(4 9

;guamaﬁ.,g@ WJGE | www.wjgnet.com 339 August 16, 2012 | Volume 4 | Issue 8 |



Goldani HAS et a/. Endoscopy and GERD in children

in the United Kingdom between the years of 2000 and
2005 showed an incidence of GERD 0.84 per 1000 per-
son-years". The incidence decreased from 1-year age to
12-year age and further to that, it increased again reach-
ing a maximum prevalence at age 16-17 (2.26 per 1000
person-years for girls and 1.75 per 1000 person-years for
boys). Hiatus hernia, congenital esophageal abnormalities
and neurologic impairment were risk factors. Although
large prospective population-based studies are lacked, it
has been suggested that many children who had GERD
diagnosis continue to have symptoms in adolescence and
as young adults',

The main difference between gastroesophageal reflux
(GER) in the pediatric population and the adults is that
spitting up, the most visible symptom of regurgitation
in infants, occurs at least once per day in about 50% of
the healthy 3- to 4-mo-old infants™” and this leads up to
20% of caregivers in the United States seck medical help
for this common behavior". Regurgitation ameliorates
spontaneously in most healthy infants by 12 mo to 18 mo
of age[‘;’m]. When regurgitation occurs in an otherwise
healthy infant with normal growth and development, this
is the so called “physiologic GER” and lifestyle changes
only are recommended to manage it""" whereas GERD
is defined when the reflux of gastric contents causes
troublesome symptoms and/or complicationsm]

Recently a consensus statement based on an exten-
sive review of literature has been proposed by the North
American and European Societies for Pediatric Gastroen-
terology, Hepatology, and Nutrition (NASPGHAN and
ESPGHAN) to provide pediatricians for the evaluation
and management of patients with physiologic GER and
GERD!"!. Therefore, the management of children with
GERD is the focus of this review, particularly addressing
the role of endoscopy.

DIAGNOSIS OF GERD

The diagnosis of GERD is often made clinically based
on the symptoms or signs that may be associated with
GER. In contrast with the adults, who can describe
heartburn and/or regurgitation as typical GERD symp-
toms'"”, subjective symptom description lacks reliability

in infants and children younger than 8 to 12 years of age
and consequently many of GERD symptoms in infants
and children are nonspeciﬁc“”.

The main role of the medical history and physical
examination in the evaluation of a child with GER is
to rule out other worrisome disorders that present with
vomiting (red flags-bilious vomiting, gastrointestinal
bleeding, hematemesis, hematochezia, consistently force-
ful vomiting, onset of vomiting after 6 mo of life, failure
to thrive, diarrhea, constipation, fever, lethargy, hepato-
splenomegaly, bulging fontanelle, macro/microcephaly,
seizures, abdominal distension) and to identify complica-
tions of GERD!"".

Although many tests have been used to diagnose
GERD, the lack of a gold standard has hampered the as-
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sessment of the accuracy of various approaches to the
diagnosis of GERD". In addition, it is not known if
a test can predict an individual patient’s outcome. Nev-
ertheless, tests are useful to detect pathologic reflux or
its complications, to establish a causal relation between
reflux and symptoms, to evaluate therapy, and to exclude
other conditions. Because there is no test able to assess all
those issues altogethet, tests should be carefully selected
according to the information sought, and the limitations
of each test must be considered.

The tests more commonly available for the diagnosis
of GERD in children are as follows'": (1) esophageal
batium contrast radiography-not useful for the diagnosis
of GERD but is useful to confirm or rule out anatomic
abnormalities of the upper gastrointestinal tract, i.e.,
hiatal hernia; (2) esophageal pH monitoring-valid quan-
titative measure of esophageal acid exposure, useful to
evaluate efficacy of anti- secretory therapy, but clinical
utility of pH monitoring for diagnosis of extra-esopha-
geal complications of GER are not well established; (3)
esophageal combined multiple intraluminal impedance
and pH monitoring-superior to pH monitoring alone for
evaluation of the temporal relation between symptoms
and GER, but clinical utility has yet to be determined;
(4) esophageal manometry-may be useful to diagnose a
motility disorder, i.e., achalasia or other esophageal mo-
tor abnormality that may mimic GERD; (5) esophago-
gastroduodenoscopy (EGD) and biopsy-endoscopically
visible breaks in the distal esophageal mucosa are the
most reliable evidence of reflux esophagitis; endoscopic
biopsy is important to identify or rule out other causes
of esophagitis, and to diagnose and monitor Barrett
esophagus (BE); (6) esophago-gastric ultrasonography
and nuclear scintigraphy-not recommended for the rou-
tine evaluation of GERD in children; and (7) empiric
trial of acid suppression as a diagnostic test-a trial of pre-
endoscopy proton pump inhibitors (PPIs) up to 4 wk
may be helpful in an older child or adolescent with typical
symptoms suggesting GERD. Specific multiple question-
naires have been developed in both adults and children to
improve the accuracy of diagnosing GER"™" however,
many have limitations therefore they are not indicated for

: 17,18
routine use[ ].

EGD AND BIOPSY IN GERD

EGD allows direct visual examination of the esophageal
mucosa and mucosal biopsies enable evaluation of the

microscopic anatornym. Endoscopic findings in patients
with GERD include esophagitis, erosions, exudates,
ulcers, strictures, hiatus hernia, and areas of possible
esophageal metaplasia. A continuously patent gastro-
esophageal junction (GEJ) seems to be helpful to predict
esophagitis in biopsiesm.

Recent global consensus guidelines define reflux
esophagitis as the presence of endoscopically visible
breaks in the esophageal mucosa at or immediately above
the GEJ"*"*. The identification of esophagitis with
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Table 1 Classification criteria and grading system of esophago-gastroduodenoscopy findings

Classification criteria Grades Findings

Hetzel-Dent"! 0

AW e

Indicates no mucosal abnormalities

Erythema, hyperemia, or mucosal friability without macroscopic erosions

Superficial erosions involving less than 10% of the surface of the distal 5 cm of squamous epithelium
Erosions or ulcerations involve 10%-50% of the mucosal surface of the distal 5 cm of squamous epithelium
Deep ulceration anywhere in the esophagus or confluent erosion involving more than 50% of the mucosal

surface of the distal 5 cm of squamous epithelium

Savary-Miller”!

[21]

Los Angeles

NwEP» 2 BE =~

One or more supravestibular, nonconfluent reddish spots with or without exudates

Erosive and exudative lesions in the distal esophagus that may be confluent, but not circumferential
Circumferential erosions in the distal esophagus, covered by hemorrhagic and pseudomembranous exudates
Presence of chronic complications such as deep ulcers, stenosis, or scarring with Barrett’s metaplasia

One or more mucosal breaks, each < 5 mm in length

At least one mucosal break > 5 mm long, but not continuous between the tops of adjacent mucosal folds

At least one mucosal break that is continuous between the tops of adjacent mucosal folds, but which is not

circumferential (< 75% of luminal circumference)

Mucosal break that involves at least 75% of the luminal circumference

EGD has specificity 90%-95% for GERD™, but has a
poor sensitivity of around 50%*. About 50% of adult
patients with GERD symptoms (i.e., heartburn and/or
regurgitation) showed normal endoscopy in referral
centers”™, but studies from community practice demon-
strated that 53% to 70% of the patients had non erosive
reflux disease (NERD)®?. Erosive esophagitis (EE)
does not seem to be as common as previously suggested
in adults™. In regard of the pediatric population, a re-
cent multicenter survey in 7188 children aged 0-17 years
that underwent EGD showed 12.4% prevalence of EE""
whereas a previous single center had showed 34.6% prev-
alence in 402 children™. The criticism for the studies in
children is that patients who had EGD were not patients
with GERD symptoms only, therefore the prevalence of
EE in pediatric patients might be underestimated.

Acid suppression before EGD may significantly limit
the sensitivity of endoscopy as a diagnostic tool. A recent
study has shown that PPI use contributes significantly
to the classification of GERD patients into the NERD-
phenotype. NERD adults on PPI therapy demonstrate
some features that are significantly different from PPI-
naive patients, but similar to EE patients. This observa-
tion supports the notion that some PPI-NERD patients
are actually healed EE patients, and that an ovetlap does
exist between the GERD phenotypes™.

Evidence from adult studies indicates that visible
breaks in the esophageal mucosa are the endoscopic signs
of greatest interobserver reliability®**”. Operator experi-
ence is an important component of interobserver reli-
ability”*. Mucosal erythema or an irregular Z-line is not
a reliable sign of reflux esophagitis™*”. Grading the se-
verity of esophagitis, using a recognized endoscopic clas-
sification system, is useful for evaluation of the severity
of esophagitis and response to treatment. Nevertheless,
a recent study randomized patients with uncomplicated
GERD to either empiric PPI therapy or endoscopy fol-
lowed by treatment based on mucosal findings™ and the
result was that empiric therapy was more cost-effective.
Although endoscopic determination of the grade of
esophagitis can predict the expected healing response to
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antisecretory agents and the need for effective mainte-
nance regimens” ', GERD treatment is typically guided by
symptoms in adults, and thus determination of the grade
of esophagitis for most clinical situations is not neces-

The endoscopic classification criteria for GERD more
frequently used in the pediatric setting are Hetzel-Dent'"!
and Savary-Miller"™ classification (Table 1). Both have
been used in several studies in children™™* whereas the
Los Angeles classification” is generally used for adults,
but it can be used also in children (Figure 1). Los Angeles
and Hetzel-Dent scoting systems were reproducible in a
study that evaluated intra- and inter-observer variability in
the endoscopic scoring of esophagitis in adults™. How-
ever, a recent meta-analysis found significant difference
in interpretation and comparison of healing rates for
esophagitis among the three classification criteria (Hetzel-
Dent, Savary-Miller, and Los Angeles)[so]. Therefore, in
order to standardize the interpretation criteria, particular-
ly focusing the healing criteria for a specific acid suppres-
sant therapy, the Los Angeles criteria have been proposed
as common criteria in adults and children!"*",

The presence of endoscopically normal esopha-
geal mucosa does not exclude a diagnosis of NERD or
esophagitis of other etiologies™ ™. Acid reflux episodes,
volume, and acid clearance are important factors in the
pathogenesis of reflux-induced lesions. Nonacid reflux
is involved in the development of reflux symptoms in
both NERD and EE patients””. The diagnostic yield
of endoscopy is generally greater if multiple samples
of good size and orientation are obtained from biopsy
sites that are identified relative to major esophageal land
marks'*",

There is insufficient evidence to support the use of
histology to diagnose or exclude GERD"", Several vari-
ables have an impact on the validity of histology as a
diagnostic tool for reflux esophagitis™. These include
sampling error because of the patchy distribution of
inflammatory changes and a lack in standardization of
biopsy location, tissue processing, and interpretation of
morphometric parameters. Histologic findings of elonga-
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Figure 1 Endoscopy findings. A: Endoscopy of a child with esophagitis Los Angeles grade A showing one mucosal break < 5 mm in length; B: Another child with
Los Angeles grade B showing 3 mucosal breaks > 5 mm long not continuous between the tops of adjacent mucosal folds; C: Endoscopy of a child with esophagitis
Los Angeles grade D with mucosal break that involves at least 75% of the luminal circumference; D: Another 14-year-old patient with Barrett esophagus showing an

area of endoscopically suspected esophageal metaplasia.

tion of papillaec and basal hyperplasia are nonspecific re-
active changes that may be found in esophagitis of other
causes ot in healthy volunteers’®*****",

The primary role for esophageal histology is to rule
out other conditions in the differential diagnosis, such as
eosinophilic esophagitis (EoE), Crohn disease, BE, and
infection**”. EoE may have typical endoscopic features
such as speckled exudates, trachealization of the esopha-
gus, or linear furrowing; however in up to 30% of cases
the esophageal mucosal appearance may be normal®",
Two to 4 mucosal biopsy specimens of the proximal and
distal esophagus should be obtained aiming diagnosis of
EoE". The number of eosinophils more than 15/phf
is the major histological criterion of EoEP": however
eosinophils have been found in a lower number in the
esophageal mucosa of asymptomatic infants younger
than 1 year of age”’, and in symptomatic infants with
cow’s milk-protein allergy®.

Electron microscopy of esophageal biopsies sug-
gested that dilated intercellular spaces might be an ecarly
marker of mucosal damage in GERD, which occurs in
NERD patients irrespective of esophageal acid expo-
sure. These observations are important but remain
research tools.

Finally, endoscopically visible breaks in the distal
esophageal mucosa are the most reliable evidence of re-
flux esophagitis. Mucosal erythema, pallor, and increased
or decreased vascular pattern are highly subjective and
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nonspecific findings that are variations of normal. Histo-
logic findings of eosinophilia, elongated papillae, basilar
hyperplasia, and dilated intercellular spaces, alone or in
combination, are insufficiently sensitive or specific to
diagnose reflux esophagitis. Conversely, absence of these
histologic changes does not rule out GERD. Endoscopic
biopsy is important to identify or rule out other causes
of esophagitis, and to diagnose and monitor BE and its
complications.

EGD IN THE MANAGEMENT OF
PEDIATRIC PATIENT WITH SUSPECTED
GERD

Because the clinical presentation of GERD in infants
is not restricted to typical symptoms (heartburn and/or
regurgitation) as in older children, adolescents and adults,
the several common signs or symptoms in whom an
EGD is potentially helpful"! are as follows.

Heartburn

A management approach to heartburn in older children
and adolescents similar to that used in adults may be indi-
cated"""”. Tf GERD is suspected as the most likely cause
of symptoms, lifestyle changes, avoidance of precipitat-
ing factors, and a 2- to 4-wk trial of PPI are recommend-
ed". If symptoms recur when therapy is discontinued,
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EGD with biopsy may be helpful to diagnose esophagitis
and rule out other causes, i.c., EOE that may present with
heartburn''.

Reflux esophagitis

Once reflux esophagitis is diagnosed, initial treatment for
2-3 mo with PPI is recommended. Patients who require
higher PPI dose to control symptoms are those with
conditions that predispose to severe-chronic GERD and
those with higher grades of esophagitis or BE. In most
cases, efficacy of therapy can be monitored by extent
of symptom relief without routine endoscopic follow-
up. Endoscopic monitoring of treatment efficacy may be
useful in patients with atypical signs and symptoms, who
have persistent symptoms despite adequate acid-suppres-
sive“tll?erapy, or who had severe esophagitis at presenta-
tion" .

BE
Esophageal metaplasia of the intestinal type occurs as a
function of time and severity of reflux, which explains
why it has not been described under 5 years of age and
largely occurs over age 10 years” . Endoscopically sus-
pected BE was rare (< 0.25%) in children and adolescents
who underwent EGD"”, and older age and the pres-
ence of hypogonadotrophic hypogonadism (HH) were
possible risk factors for BE'™. BE occurs with greatest
frequency in children with underlying conditions putting
them at high risk for GERD. The groups of patients at
high risk of chronic GERD ate those with neurologic
impairment, obesity, HH, esophageal attesia, and chronic
respiratory disorders. In a group of selected children with
severe-chronic GERD, columnar metaplasia was found in
5% and columnar metaplasia with goblet-cell metaplasia
was present in another 5%"". The diagnosis of BE is
both ovetlooked and overcalled in children™ " therefore
it is important to accurately diagnose BE, especially in
light of the proposed new criteria for the diagnosis of
BE in children and adults">". This is of particular im-
portance in children with severe esophagitis, in whom
landmarks at endoscopy may be obscured by bleeding or
exudate, or when landmarks are displaced by anatomic
abnormalities or HH""**"". In these circumstances, a
course of high-dose PPIs for at least 12 wk is advised
to better visualize the landmarks in a following endos-
P, When biopsies from ESEM show columnar epi-

copy

thelium, the term BE should be applied and the presence

or absence of intestinal metaplasia specified">"**,

EoE

EoE is a clinicopathological entity isolated to the esopha-
gus characterized by a set of symptoms similar to GERD
and eosinophilic infiltration of the esophageal epithelium.
EoE represents a chronic, immune/antigen-mediated
esophageal disease characterized clinically by symptoms
related to esophageal dysfunction and histologically by
eosinophil-predominant inflammation. Infants and tod-
dlers often present with feeding difficulties, whereas
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school-aged children and are more likely to present with
vomiting ot pain, and adolescents with dysphagia. EoE in
children is most often present in association with other
manifestations of atopic diathesis (food allergy, asthma,
eczema, chronic rhinitis, and environmental allergies).
The disease is isolated to the esophagus, and other causes
of esophageal cosinophilia should be excluded. A sub-
group of patients with EoE has been increasingly recog-
nized as having PPI-responsive esophageal eosinophilia.
These patients usually have typical EoE symptoms and
GERD diagnostically excluded, but with clinicopatholog-
ic response to PPIs. It is important to establish the differ-
ential diagnosis among GERD, EoE and PPI-responsive
esophageal cosinophilia as it implies distinct treatments.
EGD with biopsy is currently the only reliable diagnostic
test for EoEP,

Dysphagia and food refusal

In the infant with feeding refusal, acid suppression with-
out earlier diagnostic evaluation is not recommended. An
upper gastrointestinal (GI) contrast study is useful but
not required for the infant with feeding refusal or diffi-
culty or the older child reporting dysphagia. Its major use
is to identify a non-GERD disorder such as achalasia or
foreign body or to identify esophageal narrowing from a
stricture. In children and adolescents who report dyspha-
gla or odynophagia EGD with biopsy is useful to distin-
guish among causes of esophagitis, p.e. EoE!"".

Child aged more than 18 mo with chronic regurgitation
or vomiting

According to the natural history of GER, vomiting and
regurgitation are less common in children older than
18 mo of age as these symptoms ameliorate after this age
in the vast majority. Although these symptoms are not
unique to GERD, evaluation to diagnose possible GERD
and to rule out alternative diagnosis is recommended.
Testing may include EGD, and/or esophageal pH/im-
pedance monitoring, and/or barium upper GI series" .

Infants with unexplained crying/distressed behavior
Few studies addressed the appropriate management of
infants with irritability and reflux symptomsw’(’g] and
there is a lack of evidence to support an empiric trial of
acid suppression therapy in infants with unexplained cry-
ing, irritability, or sleep disturbance. On the other hand,
irritable infants may benefit from an empiric trial with
hypoallergenic diet following diagnostic evaluations to
rule out other conditions causing irritabilitym’(’()’ml. How-
evet, if irritability persists with no explanation other than
suspected GERD, additional investigations to assess the
relationship between reflux episodes and symptoms or
to diagnose reflux or other causes of esophagitis may be
indicated. In such cases EGD, pH monitoring or imped-
ance monitoring may be helpfulm].

EGD may be a useful tool to assess GER in children
with other signs and symptoms suggestive of GERD
such as apnea or apparent life threatening event; reac-
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tive airways disease; recurrent pneumonia; upper airway
symptoms; dental erosions; Sandifer syndrome. In all cas-
es, a rational decision should be taken considering all the
available tests other than endoscopy that could be helpful
to the better management of a child with GERD.

NOVEL EGD TECHNOLOGIES

The role of newer endoscopic technologies-including

narrow band imaging to enhance the contrast between
esophageal and gastric mucosa, endoscopic functional lu-
minal imaging probe to assess the esophagogastric junc-
tion compliance; videotelemetry capsule endoscopy, and
ultra-thin unsedated transnasal endoscopy-for the diagno-
sis of GERD is controversial, primarily because of a lack
of comparison with other validated tests” . No studies

regarding these new techniques have been performed in
children.

ENDOLUMINAL THERAPY OF GERD

Over the last decade, various endoluminal innovative
techniques aiming to reduce reflux and GERD symptoms
were enthusiastically developed. Endoluminal procedures
have emerged as a new therapeutic option for GERD
treatment: radiofrequency ablation to create submuco-
sal thermal lesions in the smooth muscles of the lower
esophageal sphincter (LES), injection of biopolymer
substances into the muscular layer of the LES, and trans-
mural plication and suturing devices to create pleats in
the GEJ. The procedure devices were removed from the
market by the manufacturers due to a variety of prob-
lems, including serious adverse events such as esophageal
perforation and lack of efficacy’™ ™. Two techniques are
currently being evaluated: radiofrequency (Stretta) ™ and
full thickness plication or endoluminal fundoplication.
Durability still needs to be determined for the sole tech-
nique that remains available (EsophyX) .

Regarding the pediatric population, few studies of
endoluminal treatment for GERD have been performed
in this group population. Endoluminal plication (En-
doCinch) was performed in 17 patients aged 6-15 years.
A sustained improvement in symptoms was seen at 3-year
but not at 5-year follow up"". The endoluminal antireflux
procedure (Stretta) was described in another series of pa-
tients aged 11-16 yearsm, however long-term results are
needed.

In conclusion, EGD has contributed greatly to the
understanding and management of GERD and will
continue to play an important role. New technology and
better use of available resources such as more extensive
and well informed use of histopathology is likely to yield
better clinical results.
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