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Management of these conditions often requires different levels of expertise and competence.

Endoscopy is often necessary but there is a high risk of misusing this tool with incorrect timing and
indications. The imprecise clinical history frequently leaves clinicians uncertain about timing and nature
of the ingestion. Few clinical guidelines regarding management of these ingestions in children have been
published, none of which from the Italian Society of Pediatric Gastroenterology, Hepatology and Nutrition

(SIGENP). An expert panel of Italian endoscopists was convened by the SIGENP Endoscopy Working Group
to produce the present article that outlines practical clinical approaches to the pediatric patient with
a variety of foreign body and caustic ingestions. The Italian Association of Hospital Gastroenterologists
and Endoscopists (AIGO) has also endorsed the project since many adult endoscopists usually manage
children with these conditions. Differently from the other published guidelines, the proposed one focuses
on the role of the endoscopists (regardless of whether they are adult or pediatric gastroenterologists) in
the diagnostic process of children with foreign body and caustic ingestions.

© 2020 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

Introduction

Characteristically, children unintentionally ingest objects or sub-
stances within reach, most commonly in the household. Both caus-
tic and foreign body (FB) ingestions result in significant morbidity,
mortality, and health care utilization. Up to 75% of the total in-
gestions usually occur in children 5 years of age or younger, with
higher risks of complications and mortality.

It is the responsibility of general pediatricians as well as pe-
diatric gastroenterologists to prevent and manage these ingestions.
Despite its relevance in daily clinical practice, only a few guidelines
specifically written for the pediatric setting have been published,
none of which from the Italian Society of Pediatric Gastroenterol-
ogy, Hepatology and Nutrition (SIGENP). Despite the presence of
European recommendations on the most serious conditions (i.e.
button battery ingestions or food bolus impactions), every coun-
try has a different setting and management in the emergency de-
partment according to the local availability, regulation and exper-
tise. A recent survey published by the SIGENP has reported that al-
most 1/3 of the total endoscopies in children is performed by adult
endoscopists, especially where an emergency pediatric endoscopy
service is lacking (around 30% of sites)’.

The present guideline aims to support pediatric and adult gas-
troenterologists in managing children with foreign body or caustic
ingestions. Apart from the necessity to develop a national guide-
line, differently from the other published guidelines, the proposed
one focuses on the role of the endoscopists (regardless of whether
they are adult or pediatric gastroenterologists) in the diagnostic
process of children with foreign body and caustic ingestions. By
identifying and describing the recommended interventions, these
practice guidelines are not intended as fixed protocols or a substi-
tute for the advice of professional health care providers.

Methods

In May 2019 the SIGENP Endoscopy Working Group (WG) sup-
ported by the Italian Association of Hospital Gastroenterologists
and Endoscopists (AIGO), appointed a panel of experts, with the
aim to prepare a clinical practice guideline to support general pe-
diatricians and endoscopists in the management of children with
foreign body and caustic ingestions.

The chair and secretary of the SIGENP Endoscopy WG (SO and
LN) identified the following main tasks: 1) general consideration
and equipment; 2) foreign bodies; 3) food impaction; 4) caustic
ingestions. The specific tasks carried out by the panel members are
reported in the Supplementary File 1 herewith provided.

Key questions were developed following the PICO format? and
voted. A PubMed/EMBASE search for English-written articles, with
no time limits and using appropriate MeSH terms (Supplemen-
tary File 1) was performed. Regular conference calls, web-based

exchanges and two intermediate meetings were scheduled. The
levels of evidence and recommendations were defined for ev-
ery part of the statement according to the GRADE system’. The
working parties then met twice in 2019 (Rome and Verona) to
revise and develop agreement with the statements. Each state-
ment was revised until consensus was reached. The panel then
voted on all recommendations and practice points, while adding
specific comments using a web-based voting platform. The docu-
ment was revised again based on comments received. A second
round of electronic voting and revisions was done. The Consen-
sus Statement was reached at >80% participant agreement. The
guideline includes not only recommendations but also “practice
points” that reflect common practice wherein evidence is lacking.
Weaker recommendations are indicated by phrases such as “we
suggest”, whereas stronger recommendations are typically stated
as “we recommend”. Recommendations are intended to be read in
context with the qualifying comments in the accompanying text.
Each working group provided a summary of written background
evidence for statements to draft the initial manuscript by SO. The
manuscript was circulated to the consensus group for revisions be-
fore submission for publication.

1. General considerations and equipment

Q1: What are endoscopy urgency levels in children?
Recommendation:

1.1. We recommend performing an endoscopy according to the
following urgency levels:

- emergency (<4 hrs)

- urgency (<24 hrs)

- early elective (< 48 hrs)

- elective (> 48 hrs)

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 56%; agree: 44%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence

A pediatric endoscopic service with 24 hrs access is not avail-
able everywhere in Italy!. Therefore, the access modality to an
emergency endoscopy (direct access, referral from another center)
and consequently the timing of the procedure may vary. An ur-
gent endoscopy should be performed in an adequate setting, by
dedicated and experienced personnel, and within a range of time
between < 2 h and <24 hrs from the acute event. Occasionally
endoscopy can be performed after up to 48 h*>. A 24-hour on-
call service for emergency pediatric endoscopy reduces the waiting
time and ensures higher efficacy with reduction of possible com-
plications®. The optimal timing of the endoscopic procedure might
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Table 1
Suggested retrieval devices.

Object type Appropriate retrieval devices

Blunt objects Grasping forceps, retrieval graspers,
polypectomy snare, basket, retrieval net
Grasping forceps, polypectomy snare, basket,
retrieval net

Transparent cap, latex rubber hood
Polypectomy snare, basket

Grasping forceps, retrieval graspers,
polypectomy snare, basket, retrieval net

Sharp-pointed objects

Long objects
Food bolus

be influenced by numerous factors: 1) patient’s condition and sta-
bilization; 2) availability of the endoscopic or operating room 3)
availability of the anesthesiologist and endoscopic team; 4) trans-
fer time to a tertiary referral center.

Considering all these features, we can define this intervention
timing®: emergency, urgency, early elective and elective.

Q2: Which sedation protocol is most appropriate for an emergency
endoscopy?

Recommendation:

1.2. We recommend performing an emergency endoscopy under
general anesthesia with airways protection, especially for foreign
body ingestion and food bolus impaction

[strong recommendation, moderate quality of evidence]
[Vote result: Strongly agree: 56%; agree: 44%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence

Pediatric endoscopy always requires an adequate sedation pro-
vided by a dedicated staff. Smaller and more compliant airways
of children lead to a higher risk of obstruction during endoscopy.
General anesthesia with endotracheal intubation gives full airway
protection, which often represent the ideal in most emergency pro-
cedures in children. Since foreign body ingestions and food bolus
impactions are usually the more complicated and longer emergen-
cies, the choice of general anesthesia makes the procedure safer
for both patients and endoscopists’-8.

Q3: How many staff units should be included in the emergency
endoscopy team?
Recommendation:

1.3. The emergency endoscopy team should include a trained
endoscopist, a dedicated anesthetist, and one or more qualified nurses

[strong recommendation, moderate quality of evidence]
[Vote result: Strongly agree: 76%; agree: 24%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence

Emergency endoscopy should be performed by a trained endo-
scopist, familiar with a wide range of tools for removing FBs°.

At least one qualified nurse with one or more members of the
endoscopy team should assist the main operator. The nursing staff
need to have a specific set of pediatric skills®-2-10,

Q4. Which are the minimal instrumentation and accessories neces-
sary in an emergency endoscopy service?

Practice Point:

At least two endoscopes (<6mm and standard adult gastro-
scope) of different diameters can represent the minimal instrumen-
tation for an emergency endoscopy service. Retrieval forceps, retrieval

nets, polypectomy snares, endoscopic baskets and overtubes might be
considered as possible useful accessories.

Summary of evidence

There are not enough data to determine the minimal instru-
mentation needed by an emergency endoscopy service in children.
In adults, 1 gastroscope per 350 procedures/year is required. In pe-
diatric endoscopy at least two endoscopes with various insertion
diameters might be necessary for both infants and children'”.

For children aged <1 year or <10kg, a gastroscope < 6 mm is
preferred, for children older than 1 year or weighing more than
10kg a standard adult gastroscope can be used!'. There are no
studies in children on the efficacy of different retrieval devices
or overtubes. Retrieval devices are usually selected based on the
shape and size of the foreign body’s or the endoscopists’ prefer-
ence (Table 1). Devices might include alligator and rat-tooth for-
ceps, retrieval nets, polypectomy snares, tripod forceps, and bas-
kets. Latex cones and overtubes are beneficial in case of sharp for-
eign bodies. Endoscopic baskets may be useful for round objects,
whereas retrieval nets can provide a safer grasp for coins, batter-
ies, magnets or food boluses’-12:13,

Foreign body ingestions

Foreign body ingestions in children are common, especially un-
der the age of 6 years. In 2015, the FBs ingestions rate was 17,9
cases per 10.000 children in the United States. Coins (61,7%) were
the most frequently ingested objects, followed by toys (10,3%), jew-
elry (7%) and batteries (6,8%)'.

Although updated data are unavailable in Italy there might be a
comparable rate.

Many FBs spontaneously pass through the gastrointestinal (GI)
tract, but an endoscopic removal may be necessary to prevent se-
vere complications. FB characteristics and location, timing of the
ingestion, and age are determining factors to assess the risk of
complications ™.

Q1: What should be the initial assessment and management of a
child with suspected foreign body ingestion in the Emergency Depart-
ment?

Recommendation:

2.1. A detailed medical history including type and size of the
object, time since the ingestion, last meal and presence of pre-
existing diseases should be obtained. Presence of symptoms, lo-
cation and type of foreign body determine the urgency level
whereas in case of complication signs at the physical examina-
tion (i.e. esophageal damage, occlusion and/or perforation) en-
doscopy is not indicated.

[strong recommendation, high quality of evidence]

[Vote result: Strongly agree: 72%; agree: 28%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence

In emergency situations with compromised vital signs, an ABC
resuscitation must be applied before any other intervention'. In
stable patients, a detailed medical history should be collected (cir-
cumstances and timing of ingestion, onset of symptoms, type and
size of FB, pre-existing gastrointestinal medical conditions and tim-
ing of last meal)!"-'>, It is particularly important to define if the
ingestion has been witnessed or not'®,

Objects can be classified in: blunt foreign bodies (i.e. coins),
sharp-pointed objects (i.e. pins, tacks, nails, toothpicks, hairpins),
toxic objects (i.e. batteries, lead containing objects, drug packets)
and magnets'!.

Blunt FBs with diameter > 2 cm in patients younger than 1 year
or > 3cm in children older than 1 year are unlikely to pass the
pylorus. The same applies for FBs > 6cm in length that should be
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considered for removal'’. All these data are necessary to establish
the need for a consultation with the on-call endoscopist.

Symptoms are usually determined by FB type, size and location
along the GI tract.

Dysphagia, odynophagia, drooling, retrosternal pain or retching
suggest an esophageal FB. Gastric FBs usually do not cause impor-
tant symptoms. Sharp objects and disk batteries may also cause
gastrointestinal bleeding or perforation. Bulky FBs may lead to gas-
trointestinal obstruction'®.

Physical examination is fundamental to look for complica-
tions requiring a surgical management (i.e. obstruction or perfo-
ration)!7-18

Q2. What diagnostic imaging investigations should be performed
in a child with suspected foreign body ingestion in the Emergency De-
partment?

Recommendation:

2.2. Biplane radiographs are recommended in all patients
with known or suspected foreign body ingestions, even in the
absence of symptoms. Radiocontrast examination is suggested
for radiolucent bodies. Radiological examinations should not
delay an urgent endoscopy in any case.

[moderate recommendation, high quality of evidence]

[Vote result: Strongly agree: 48%; agree: 40%, neutral: 4%, disagree:
8%, strongly disagree: 0%]

Practice Points:

- A twin object can be useful to measure the FB size and to test
its radiodensity. It is also useful to identify the best device for
endoscopic removal.

- The X-ray examination should be performed 30 min before the
procedure. In case of postponed endoscopy, the X-ray exam
should be repeated to confirm that the FB is still removable by
endoscopy (not beyond the ligament of Treitz).

Summary of evidence

Radiopaque or unknown FBs should be initially investigated
with a biplane radiography (including neck, chest, abdomen and
pelvis) to assess their number, location, size, and shape'®. Radiog-
raphy also allows to exclude complications (i.e. aspiration, perfora-
tion)20.

The use of contrast agents is controversial in radiolucent FBs.
Barium swallow is not recommended because it may interfere with
the endoscopic removal by coating FBs. A water-soluble radiocon-
trast (i.e. lopamidol) may be used, except in proximal esophageal
obstruction because of the aspiration risk. In any circumstances,
radiocontrast examinations should not delay an endoscopy?!.

CT scan can be considered for radiolucent FBs in selected cases
by balancing the risk of X-ray exposure and the exam necessity.
There is not sufficient evidence supporting the use of metal detec-
tor, ultrasonography or magnetic resonance'?.

Q3. When should the E.R. doctor contact the on-call endoscopist?

Recommendation:

2.3.1. We recommend contacting the on-call endoscopist in
esophageal or symptomatic gastric foreign body retentions, and
in any case of sharp objects, disk batteries and multiple mag-
nets ingestion.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 60%; agree: 36%, neutral: 4%, disagree:
0%, strongly disagree: 0%]

2.3.2. We suggest discharging patients with asymptomatic
gastric retention of non-sharp or non-disk battery foreign bod-
ies, and to follow them up with serial X-Rays.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 64%; agree: 36%, neutral: 0%, dis-
agree: 0%, strongly disagree: 0%]
Practice Point:

- Emergency doctors may attempt to stimulate the passage to the
stomach for asymptomatic small blunt FB in the distal esoph-
agus, by asking to swallow water and monitoring patients for
up to 24 hrs in the ER before endoscopy.

Summary of evidence:

After detailed medical history, physical assessment and imaging
studies patients can be referred to the on-call endoscopist (Fig. 1).
Esophageal disk battery represents a life-threatening condition and
obliges to an immediate consultation with endoscopists and sur-
geons!!22-24 (see “Disk Batteries “section).

FB location of sharp-pointed objects should be rapidly defined
by imaging. Complications seem more common in symptomatic
patients, while they are likely delayed in the asymptomatic ones.
An early consultation with the endoscopist is thus necessary?>. A
single magnet is usually not harmful, while multiple ingestions or
ingestions of one magnet with other metallic FBs can lead to se-
vere complications by trapping portions of bowel wall6.

Esophageal FBs almost always require an endoscopy!®. Proximal
esophageal blunt FBs causing a near-complete esophageal obstruc-
tion and/or respiratory symptoms should be emergently consider-
ing the higher adverse events risk (i.e. aspiration).

In clinically stable patients without symptoms of esophageal
obstruction, small blunt FBs (i.e. coins) in the distal esophagus may
not require emergency endoscopy because they are likely to pass
spontaneously into the stomach!’. A spontaneous clearance can oc-
cur in approximately 30% to 60% of cases, more likely in the case
of coins stuck in the distal esophagus?’-28. However, non-proximal
esophageal FBs should be removed within 24 hrs from the inges-
tion, as any delay decreases the likelihood of successful removal
and increases the risk of adverse events (i.e. perforation).

Once FBs passed the esophagus, most objects are expelled
within 4 weeks. In asymptomatic patients with blunt and small FBs
in the stomach (except batteries and magnets) an outpatient man-
agement is appropriate. Caregivers should be instructed to recog-
nize symptoms and signs of complications and monitor the stools
until FB passage29-33

Hospital admission and observation are recommended in case
of unclear medical histories or symptoms, in potentially harmful
radiopaque FB already located in the duodenum, or in radiolu-
cent potentially damaging objects not detected by the endoscopic
exam>*,

Q4. In children with foreign body ingestion what should be the
most appropriate timing for endoscopic removal?

Recommendations:

2.4.1 The following timing is recommended for foreign bod-
ies in the ESOPHAGUS:

emergency:

- sharp-pointed foreign bodies

- proximal blunt foreign bodies and food bolus causing com-
plete esophageal obstruction (i.e. inability to manage secre-
tions) and/or respiratory symptoms

- disk batteries (< 2 hrs; see specific section)

urgency:

- asymptomatic or mildly symptomatic blunt foreign bodies
- food bolus without complete esophageal obstruction

[strong recommendation, moderate quality of evidence]
[Vote result: Strongly agree: 52%; agree: 44%, neutral: 4%, disagree:
0%, strongly disagree: 0%]
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Fig. 1. Initial management of a child with foreign body (FB) ingestion.

2.4.2 The following timing is recommended for foreign bod- - sharp-pointed foreign bodies
ies in the STOMACH: - blunt foreign bodies causing symptoms
emergency: .
elective:
- sharp-pointed foreign bodies . . .
- disk batteries in children <5 years old - blunt foreign bodies failing to pass spontaneously after 4
weeks
urgency:

[strong recommendation, low quality of evidence]
- blunt foreign bodies causing symptoms [Vote result: Strongly agree: 44%; agree: 48%, neutral: 4%, disagree:
- disk batteries in asymptomatic patients and/or in >5years old 4%, strongly disagree: 0%]

2.4.4 An ileocolonoscopy is recommended with the following

elective: timing and indications:

- objects > 2.5cm of diameter or >6cm in length in asymp- urgency:
tomatic patients

- blunt foreign bodies failing to pass spontaneously after 4
weeks

- retrogradely inserted blunt foreign bodies failing to pass spon-
taneously

elective:
[low recommendation, low quality of evidence]

[Vote result: Strongly agree: 36%; agree: 36%, neutral: 12%, dis- - blunt foreign bodies failing to pass spontaneously the colon
: 16%, st ly di : 0% . . .
agree strongly disagree: 0%] [strong recommendation, low quality of evidence]
2.4.3 The following timing is recommended for foreign bod- [Vote result: Strongly agree: 36%; agree: 60%, neutral: 4%, disagree:
ies in the DUODENUM: 0%, strongly disagree: 0%]

emergency: Practice Points
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Table 2

Timing of endoscopy depending on location and type of the foreign body.

ESOPHAGUS

EMERGENCY
(< 2 hours)

Disk batteries

if symptomatic, or in children

STOMACH DUODENUM

EMERGENCY EMERGENCY

if symptomatic
< 5 years, or

in concomitant magnets or
multiple DB ingestions

URGENCY

asymptomatic children > 5

years

Sharp-pointed EMERGENCY

foreign bodies

EMERGENCY

If proximal and causing
esophageal obstruction and/or
respiratory symptoms

EMERGENCY EMERGENCY

EMERGENCY EMERGENCY

if symptomatic if symptomatic

URGENCY URGENCY URGENCY
Blunt foreign
bodies Foreign bodies > 2.5 cm in ~ Multiple magnets or single
diameter or >6 cm magnet with another
metallic object
ELECTIVE ELECTIVE
Blunt foreign bodies not Foreign bodies > 2.5 cm in
passing within 4 weeks diameter or >6 cm
Blunt foreign bodies not
passing within 4 weeks
Magnets* URGENCY URGENCY URGENCY
EMERGENCY
Food bolus if unable to manage secretions

URGENCY

- Timing of FBs removal depends on type, size and location of FB
as well as on child’s clinical conditions (asymptomatic vs symp-
tomatic)

Summary of evidence:

A detailed description of endoscopy timing is reported in
Table 2.

Endoscopy timing depends on clinical status, FB type (blunt
or sharp-pointed) and location, as well as the last mealtime.
Esophageal disk batteries and sharp-pointed FBs are the most dan-
gerous conditions and need an emergency removal*>3> (see “But-
ton batteries” section below). Sharp-pointed objects generally in-
clude nails, pins, toothbrushes or fish bones, but not plain glass
fragments. They should be timely removed if reachable by en-
doscopy to avoid distal migration and/or bowel perforation®. Over-
tubes, transparent caps or latex rubber hoods are recommended to
protect the mucosa from laceration during retrieval?.

Blunt objects (mostly coins) require emergency removal in case
of complete proximal esophageal obstructions or severe symptoms
(i.e. respiratory distress, inability to manage secretions, severe
pain). In asymptomatic or mildly symptomatic patients, esophageal
FB should be removed within 24 hrs*. A confirmatory X-Ray before
performing endoscopy is suggested to check if the FB has sponta-
neously passed thus avoiding unnecessary procedures.

Asymptomatic FBs in stomach and duodenum should be elec-
tively removed only in the case of objects unable to pass (likely
with diameter > 2cm in patients younger than 1 year, > 3cm in
older children, or length >6cm)3S.

An endoscopic removal may be attempted in case of blunt FBs
located in the distal rectum. Potentially harmful FBs failing to pass
the rectum require surgery'!.

Magnets

Q5. In children with magnets ingestion what should be the most
appropriate endoscopy timing for removal?

Recommendation:

2.4.5 An urgency removal of magnets is recommended if they
are multiple or were ingested with other metallic foreign bod-
ies.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 44%; agree: 52%, neutral: 4%, disagree:
0%, strongly disagree: 0%]

Practice Point:

- Particular attention to X-ray is recommended as multiple
magnets can appear as one
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Summary of evidence

The formidable attractive force of ingested magnets can cause
ischemia, perforation, fistula, volvulus on the bowel wall. Single
magnets should be considered like any other blunt FB''. Multiple
magnets may stick together appearing as a single FB on X-ray, thus
a thorough radiological evaluation is mandatory to avoid misdiag-
nosis. In case of adherent magnets, recommendations for multiple
ingestion should be applied*. Some authors suggest endoscopic re-
moval even in some single magnet ingestions to prevent complica-
tions*12:37,

Multiple magnets or ingestions of a single magnet with another
metallic foreign body mandate an urgengent endoscopic removal
either in the upper or the lower gastrointestinal tract.

Magnets localized between the ligament of Treitz and the prox-
imal terminal ileum require a clinical and radiological follow-up.
The use of small bowel enteroscopy is controversial.

An early consultation with pediatric surgeons is advisable, as
symptoms of complications may be subtle or unspecific.

Disk Batteries (DB)

Q6. In children with disk battery ingestions what should be the
most appropriate endoscopy management?

Recommendations:

2.4.6 We strongly recommend removing disk batteries from
the esophagus within 2 hrs. In case of alarm symptoms (par-
ticularly bleeding) or unstable patients the procedure must be
performed in operating room with the assistance of pediatric
and cardiovascular surgeons to prevent and timely manage life-
threatening complications. An early referral to a tertiary en-
doscopy center is recommended in case of unavailability of the
abovementioned setting for removal.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 68%; agree: 32%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

24.7 It is suggested to emergently remove disk batteries
from the stomach in symptomatic patients, in children <5years,
in case of concomitant magnets or multiple DB ingestion.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 59%; agree: 38%, neutral: 0%, disagree:
3%, strongly disagree: 0%]

Practice Points:

- Most DB ingestions are asymptomatic at the time of presentation.
Despite a negative history of ingestion, pediatricians should
also maintain a high level of suspicion for an esophageal DB in
young children with abrupt onset of any one of the following:
refusal of oral intake, difficulty swallowing, upper GI bleeding,
chest pain, drooling, airway obstruction, or wheezing or stridor
without typical prodromal symptoms of viral illness.

- DB ingestion should be suspected in every child with an ingestion
history of rounded FBs. Radiographic signs of DB ingestions (i.e.
“step sign” or “double outline sign”) should be carefully checked
at X-ray.

- Every emergency endoscopy service should implement a specific
work-up for DB ingestions with a team including anesthesiol-
ogists, radiologists, pediatric and vascular surgeons. In case of
unavailability of one or more specialists a referral plan to an-
other unit must be implemented with the emergency depart-
ment.

- Asymptomatic, stable patients with acute battery ingestion (i.e.
witnessed or likely to have occurred within 1 to 2 hrs) should
be fed honey or oral sucralfate until the battery is removed.

- Symptomatic children with a delayed diagnosis of battery im-
paction (i.e. uncertain timing of ingestion or symptoms of se-
rious esophageal injury or mediastinitis, such as fever or chest
pain) should have no oral intake prior to battery removal.

- After 2 hrs from the ingestion or in uncertain ingestion timing,
a careful evaluation is required to determine the safest set-
ting for removal of esophageal disk batteries in asymptomatic
children. Emergent removal in the operating room with sur-
geons present and prepared to perform a thoracotomy repre-
sents the safest option. Several factors (longer time from the
ingestion, age <5 years, impaction on the aortic arch, nega-
tive pole orientation, battery size >12mm) can be associated
with higher risks of life-threating complications and likely re-
quire a surgery-assisted approach. The final choice should be
based upon the approach that can accomplish removal in the
timeliest and safest fashion according to local availability and
expertise.

- In case of sentinel bleeding with a DB in stomach, possible vas-
cular anomalies or esophago-aortic fistulas should be excluded
by CT-angiography.

- During endoscopy, it is important to note the battery orientation
in the esophagus, in particular if the negative pole (side with-
out the “+” and without the imprint) faces posteriorly, since
this seems to be more frequently associated with the risk of
esophageal-aortic fistula development. If possible, pushing an
esophageal battery into the stomach should be avoided as the
risk of esophageal perforation may increase.

Summary of evidence

A detailed description of the endoscopic management of DB is
reported in Fig. 2 (A-B).

DB lodged in the esophagus may cause serious injuries within
2 hrs, thus an extremely rapid referral to the emergency depart-
ment (ED) is mandatory?3.

The administration of 10 ml of honey every 10 min (for up to
6 doses), while en route to the ED, may slow the occurrence of
esophageal lesions by coating the battery>°.

Once in the ED, bleeding symptoms and signs as well as hemo-
dynamic status should be rapidly evaluated. Both AP and lateral X-
rays must be immediately obtained to locate the battery and deter-
mine the negative pole orientation (smaller diameter side), usually
causing more severe lesions. A multidisciplinary approach involv-
ing endoscopist, cardiac/vascular surgeon, pediatric surgeon, anes-
thetist and radiologist may be necessary>s. Every emergency en-
doscopy service should implement a specific work-up for DB in-
gestions by setting up a team including anesthesiologists, radiolo-
gists, pediatric and vascular surgeons. In case of unavailability of
one or more specialists a referral plan to another unit must be im-
plemented with the emergency department (Fig. 2A).

In presence of “sentinel” bleeding (previous hemateme-
sis/melena, acute anemia, hemodynamic instability) in esophageal
DB, or in active bleeding (regardless of DB location), patients
should be evaluated in the operating room by endoscopists, pedi-
atric and vascular surgeons. An exploratory thoracotomy followed
by an intraoperative endoscopy is necessary to evaluate esophageal
lesions before removing the DB%:39 (Fig. 2B).

In patients with DB in the stomach and sentinel bleeding, a
CT angiography is needed to assess the vascular involvement (i.e.
aorto-esophageal fistula, presence of abnormal vessels, other), re-
quiring the same approach as esophageal DB. Once a vascular in-
volvement has been excluded, endoscopy can be performed to re-
move the DB and assess the damage, but always in the operating
room>8:39, A post-removal endoscopic and radiological follow-up is
necessary to monitor the possible delayed complications.

Esophageal DBs without alarm symptoms require an emergency
endoscopy in the operating room. However, management of this
specific condition has awakened a wide and earnest discussion
among panel members, due to some deaths which occurred in Italy
over the last years??. The discussion mainly focused on pediatric



S. Oliva, C. Romano and P. De Angelis et al./Digestive and Liver Disease 52 (2020) 1266-1281

Section A

Flow-chart for button batteries (DB) ingestion

Child with suspected DB
ingestion

b

| Consider honey if child >1 year (10 ml every 10 min. up to 6 doses) ]

v

Evaluate symptoms, signs of bleeding and hemodynamic status |

v

| Obtain AP and lateral X-rays: location, diameter and negative pole of DB |

v

| Last meal? Maintain fasting and perform blood test and transfusion tests ]

v

OR

According to clinical presentation, time from the ingestion and imaging
alert endoscopist, CV surgeon, pediatric surgeon, anesthetist and radiologist

consider early referral to a specialized center

OR= operating room. CV: cardio-vascular. CT: computed tomography. |

Section B

I) Active bleeding
(regardless of DB location)

II) Sentinel bleeding (2)

Asymptomatic [® Is child<5 No
A Esophagus B Not in esophagus A Esophagus I—“y P osr (;mlll tipleyl;egs -
emergency) (urgency) or DB+magnet? Y:S
Time from v Emergent
Hemodynamic stabilization ingestion B Stomach Symptomatic (5) Endoscopy
Hemodynamic stabilization :
Emergently to OR inOR
Combined CV* & pediatric <2hrs >2hrs —
surgery Consider timeliest and
Intraoperative endoscopy (1) safest removal ——
phagea
T Vascular No vascular Low risk | High risk® lesions
involvement involvement \
End n OR Endogc}gpy m Deep lesions:
(1) Exploratory thoracotomy followed by or NCOSCopy In do not remove DB
combined with intraoperative endoscopy CT angiography
(2) Previous hematemesis/melena, acute anemia, Minimal lesions Follow IIB path
Y v

hemodynamic instability

(3) If no perforation, consider endoscopic irrigation
with 150 ml of 0.25% acetic acid after battery
removal

(4) In all cases of esophageal lesions for possible
onset of perforation and/or vessel fistula

(5) Consider all symptoms except bleeding

* if unavailable CV and/or pediatric surgeon, plan a
fast-track referral to a specialized unit

§ Child<5 years, impaction on aortic arch, negative
pole orientation, DB >12 mm

III) No bleeding
|
v

1273

Discharge when DB passed.
X-ray every 4 days for BB >15
mm or every 10 days if <15 mm

Combined CV*, pediatric surgery
and endoscopist approach

Endoscopic removal (3)

A

Evaluation esophageal-gastric lesions

Removed within

'y

Radiological-endoscopic F-up (4)

24 hours

Fig. 2. Management algorithm for disk battery ingestion in children. Section A: Preliminary management; Section B: Endoscopic timing.

and vascular surgeons’ presence in the operating room for stable
patients without symptoms 2 h after the ingestion.

A careful literature review has been performed to find more ev-
idence, while international experts from other scientific societies
have been consulted about this question. In the end, the panel
agreed that there is no evidence as to whether performing an early

endoscopy without surgeons’ assistance after the 2 recommended
hours could be more harmful than transferring patients to another
hospital with all facilities but at the cost of taking more time.
Surely, having surgeons present and prepared to perform a tho-
racotomy represents the safest option. However, many small units
throughout the country might be unprepared to quickly set up
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such a multidisciplinary approach in an emergency fashion. Several
factors should be considered according to local availability and ex-
pertise to make this choice. Longer or uncertain ingestion time, age
<5 years, impaction on the aortic arch, negative pole orientation,
battery size >12mm appear to be associated with higher risks of
life-threatening complications and likely suggest a surgery-assisted
approach. The final choice should be based upon the approach that
can accomplish removal in the timeliest and safest fashion in each
unit. As for DB in esophagus causing symptoms, a fast-track refer-
ral to a specialized unit should be planned in advance in case of
unavailability of one or more required specialists.

If deep ulcerations or bleeding are identified at endoscopy,
the battery should not be removed and a combined evaluation
with pediatric and vascular surgeons is required even in this
case’®39, On the contrary, in case of minimal esophageal lesions
or non-incarcerated batteries, an immediate removal with assess-
ment of esophageal and gastric burns is appropriate33:39. In the ab-
sence of perforation signs, an endoscopic irrigation of the injured
esophageal area with 150ml of 0.25% acetic acid after battery re-
moval (to neutralize the battery’s alkaline pH) is suggested by Na-
tional Poison Centers®?4!. A post-removal follow-up is necessary
afterwards.

In symptomatic patients with DB in the stomach, an emergent
endoscopic removal with evaluation of esophageal and gastric le-
sions should be performed. In asymptomatic patients, a removal
within 24 hrs seems reasonable, except in cases of concomitant
magnets, multiple DB ingestions or children <5 years old in which
case an emergency endoscopy is preferable. A CT angiography is
suggested to exclude a vascular involvement in case of esophageal
lesions>3:39, The time limit to perform endoscopy in these cases is
unknown. However, considering the high risk of serious and evolv-
ing lesions, an endoscopy removal from the stomach within 24 hrs
appears to be the safest option®8:3.

Endoscopically unreachable DBs in the small intestine necessi-
tate serial X-rays, every 4 and 10 days for battery size of > 15 mm
and <15 mm, respectively. Once the battery has been excreted, pa-
tients can be discharged. Bleeding symptoms or signs demand a
surgical extraction®$-39,

Q7. What is the post-removal management of disk battery inges-
tions?

Recommendation:

After disk battery removal, an inpatient observation and an
endoscopic and radiological follow-up are recommended, since
delayed complications may occur even in case of minimal le-
sions.

[Vote result: Strongly agree: 53%; agree: 35%, neutral: 12%, dis-
agree: 0%, strongly disagree: 0%]

Practice Point:

- Esophagram, CT scan and MRI are useful tools to detect compli-
cations.

- A surveillance imaging (esophagram, contrast CT or MRI) should
be considered up to several weeks after DB removal.

Summary of evidence

Despite DB removal, lesions may progress for days to weeks.
Acute and delayed complications may include perforations, aorto-
esophageal fistula, trachea-esophageal fistula, stenosis, mediastini-
tis, vocal cord paralysis, pneumothorax and spondylodiscitis?.

Children should be managed as inpatients and monitored for
delayed complications onset. The length of the observation, the
fasting time, as well as the frequency of imaging and endoscopic
controls should be based on the severity and location of the in-
juries?3,

Esophagram, contrast CT, CT angiography, MRI and fecal oc-

cult blood are useful noninvasive studies for detecting complica-
tions23:41,42

Q8. Which is the best retrieval device for FB removal in children?
Practice Points:

- A variety of retrieval devices can be used for management of FBs,
including rat-tooth and alligator forceps, polypectomy snares,
multi-prong graspers, Dormia baskets, Roth retrieval nets, Foley
catheters, and variceal ligator caps. The choice depends largely
on the type of FB and endoscopist’s experience and preference.

- Before endoscopy, it is helpful to practice grabbing an object sim-
ilar to the ingested FB to define the most suitable retrieval de-
vices and the best way to grasp it.

- Multi-prong graspers are appropriate for soft objects.

- Endoscopic baskets can be useful for rounded objects and re-
trieval nets or bags can provide a more stable grasp for par-
ticular FB (batteries, magnets, coins).

- A latex protector hood, placed over and affixed to the tip of the
endoscope, could be used as an alternative to an overtube to
prevent mucosal damage during the extraction of sharp-pointed
objects.

Q9. What is the management of unrecovered foreign bodies in chil-
dren?

Practice Points:

An inpatient observation is suggested in children with unclear his-
tory or unspecific symptoms, potentially harmful radiopaque FB be-
yond the duodenum and potentially harmful radiolucent objects not
detected by endoscopy. A CT scan might be a useful tool.

Summary of evidence

The majority of ingested FBs pass through the GI tract with-
out complications. In rare cases, ulceration, perforation, bleeding
or stenosis may occur.

A CT scan is useful in case of persistent symptoms associated
with FB ingestion*3. In persistent symptoms and/or complications
(obstruction, perforation, abscess), surgical removal is necessary if
the FB is not endoscopically reachable’.

3. Food bolus impaction

Q1. What is the initial management of food bolus impactions in
children?

3.1 All patients with a suspected food bolus impaction must
be evaluated with a detailed medical history for congenital
and/or gastro-intestinal diseases, allergies, previous interven-
tions, eating disorders, mental retardation.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 60%; agree: 40%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

3.2 We recommend collecting information on: timing, im-
paction modality and any associated symptoms (number and
type of vomiting, chest pain, drooling).

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 52%; agree: 44%, neutral: 4%, disagree:
0%, strongly disagree: 0%]

3.3 We recommend examining any evidence of luminal ob-
struction or possible complications (i.e. perforation, mediastini-
tis, et.) before doing an endoscopy.

[strong recommendation, moderate quality of evidence]
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[Vote result: Strongly agree: 72%; agree: 28%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

34 We do not recommend inducing vomiting or blindly
managing the bolus with a nasogastric tube, especially in symp-
tomatic patients.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 72%; agree: 28%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

3.5 We do not recommend performing a radiological evalua-
tion for children with non-bony food bolus impaction without
signs of complications.

[low recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 36%; agree: 52%, neutral: 0%, disagree:
12%, strongly disagree: 0%]

Summary of evidence

Differently from adults**, data on food bolus impaction are
scarce in children. In childhood, impactions are generally sec-
ondary to underlying esophageal pathology, such as eosinophilic
esophagitis (EoE), reflux esophagitis, post-anastomotic stricture,
achalasia, and other motility disorders**-4’. EoE is likely the most
common cause*8. Esophageal perforation is a rare but serious EoE
complication, occurring in ~2% of cases. Most episodes are due to
food bolus impaction or strictures. Suspected complications should
be excluded by X-ray examination before doing endoscopy. In-
ducing vomiting or a blinded management of the food bolus im-
pactions are not recommended. Use of glucagon to relax the lower
esophageal sphincter and promote spontaneous clearance has gen-
erally not been recommended°.

Q2. When should the E.R. doctor contact the on-call endoscopist?

3.6 In case of suspected food bolus impaction, an early eval-
uation by the endoscopist is recommended.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 52%; agree: 40%, neutral: 8%, disagree:
0%, strongly disagree: 0%]

Q3. What is the endoscopy timing for food bolus impaction in chil-
dren?

3.7 An emergency endoscopy is recommended in patients
unable to manage oral secretions or in case of severe chest
pain and odynophagia. Otherwise, endoscopy can be performed
within 24 hrs from the onset of symptoms.

[strong recommendation, high quality of evidence]

[Vote result: Strongly agree: 60%; agree: 40%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Q4. What is the diagnostic work-up of patients after a food bolus
impaction episode?

3.8 An appropriate diagnostic work-up for organic or motil-
ity disorders is recommended in all patients after a food bolus
impaction episode.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 60%; agree: 40%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence

If a spontaneous clearance has not occurred, food bolus must
be endoscopically removed (Fig. 3). Patients with severe symptoms
or showing signs of near-complete obstruction of the esophagus
(eg, drooling, neck pain) require emergency endoscopy to relieve
the obstruction, while in children managing secretions endoscopic
removal may be delayed up to 24 hrs. This will allow time to coor-
dinate and perform the procedure in a controlled environment, as
well as provide additional time for spontaneous clearance.

In the pediatric population as in adults, the technique of re-
moval can include piece-meal extraction (pull technique), suction,
and/or gentle pushing of the bolus down into the stomach, al-
though visualization of the distal esophagus is necessary to en-
sure that there are no distal strictures. Accessories used with the
pull technique included Roth nets, polypectomy snares, banding
devices, grasping, and alligator forceps!2-°°,

We therefore recommend that all children with esophageal food
impaction have mucosal biopsies at the time of endoscopic re-
moval with appropriate diagnosis and follow-up of the underlying
etiology. When the bolus impaction is caused by a visible lesion,
the histological diagnosis may be easily achieved. In absence of a
macroscopic lesions, multiple biopsies (at least 6) must be taken
to rule out EoE, which presents normal mucosa in almost 15% of
cases”!. A motility study is advisable when other causes have been
excluded.

4. Caustic ingestion

Caustic ingestion is a rare but potentially devastating endo-
scopic emergency. The real incidence is unknown, as the ingestion
of corrosive agents is probably largely underreported>?:>3. Caustic
agents are chemicals able to induce tissue injury on direct contact
ranging from alkaline bases with pH up to 12 to acidic substances
with a pH as low as 2. Household, industrial, and farm products
represent the most frequently ingested agents in children. Differ-
ently from adults, ingestion of caustics in children is usually acci-
dental, with severe injuries being uncommon'!-54-58,

Initial assessment

Q1. What are the first steps in suspected caustic ingestions?

Recommendations:

41. We strongly recommend identifying the nature,
the physical form (i.e. pH, viscosity), and the quantity
of the ingested agent as well as the ingestion pattern
(accidental/voluntary/pseudo-voluntary) as first steps in the
management of caustic ingestions in children.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 72%; agree: 28%, neutral: 0%, dis-
agree: 0%, strongly disagree: 0%)]

4.2. We strongly recommend consulting Poison Control Cen-
ters to evaluate the systemic toxicity of the ingested agents and
stratify the risk of lesions.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 68%; agree: 28%, neutral: 4%, dis-
agree: 0%, strongly disagree: 0%]

Q2. What are the appropriate maneuvers to be performed in chil-
dren with a suspect caustic ingestion?

Recommendation

4.3 Maneuvers liable to induce repeat esophageal passage,
risks of aspiration of the caustic agents, or attempts to neutral-
ize the pH with other solutions are not recommended.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 68%; agree: 32%, neutral: 4%, dis-
agree: 0%, strongly disagree: 0%)

Summary of evidence:

The extent and the severity of the esophageal damage are
directly correlated to the nature and the concentration of the
ingested agent, as well as to the duration of the contact and
the quantity ingested. Indeed, alkalis produce colliquative necro-
sis with deep ulcerations and a consequent risk of stricture and/or
perforation, while acids usually cause coagulation necrosis with
limited tissue penetration °°-61, Thus, when receiving a child with
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suspected food bolus impaction

:

1. Not induce vomiting or blindly managing the
bolus with a nasogastric tube
2. Contact on-call endoscopist

!

Collect information on:

* medical history for congenital and/or gastro-intestinal diseases, allergies,

previous interventions, eating disorders-mental retardation, method of mediastinitis, etc), and/or bony food bolus
ingestion, Timing of food
* associated symptoms: number and type of vomiting, chest pain, sialorrhea 1

evidence of complications (i.e. perforation,

v

Radiological evaluation
*Radiocontrast evaluation
should not delay any necessary
endoscopic procedure

P

T~ [Comptemion

Lo

- Severe chest pain

* severe symptoms:
- number and type of vomiting

- Unable to manage oral secretions

rd |

I Manage complications |

- odynophagia
| !

I emergency endoscopy I

|

endoscopy within 24 hours from
the onset of symptoms.

NB: An appropriate diagnostic work-up for organic or motility disorders is recommended in all patients after a food bolus impaction episode.

Fig. 3. Management algorithm for food bolus impactions in children.

a suspected caustic ingestion, the first efforts must be to promptly
identify the nature, the physical form and the quantity of the in-
gested agent. To clarify the nature of the substance, contacting a
Poison Control Center may be very helpful®3:°7:58, If the ingested
product is available, the use of litmus paper in the emergency
department may be useful to identify its pH>*. In addition, the
accidental-voluntary ingestion pattern is an essential cornerstone
for caustic ingestion management. To this regards, it is important
to recall whether the agent was stored in non-original containers,
as this may lead to the ingestion of higher volumes of corrosive
agent, the so-called “accidental-deliberate” ingestion®*->’. Once the
agent has been identified, performing any maneuver to reduce the
exposure or neutralize the substance is discouraged?3->7->3, Indeed,
to induce vomiting may cause a further increase of the injury, Sim-
ilarly, trying to dilute the corrosive agent can lead to an exces-
sive production of gastric juices, leading to vomit®2:63, At the same
time, an attempt of neutralization of an alkali with an acid and
vice versa may result in an exothermic reaction with worsening of
the lesions®3>7,

Diagnostic management

Q3. Is endoscopy necessary in patients with suspected caustic in-
gestion, without signs/symptoms?

Recommendation:

4.4 In asymptomatic children with suspected caustic inges-
tion, an urgent endoscopy is not recommended. An adequate
follow-up must be assured, but the decision should be carefully
made case by case.

[strong recommendation, moderate quality of evidence]

[Vote result: Strongly agree: 40%; agree: 56%, neutral: 0%, dis-
agree: 4%, strongly disagree: 0%]

Q4. When indicated, which is the most appropriate endoscopy tim-
ing following the ingestion?

Recommendation:

4.5 In symptomatic children, or in those with a documented
ingestion of corrosive substances (regardless of the presence
of symptoms), performing endoscopy within 24 hrs is recom-
mended to properly establish therapies based on the lesions.

[strong recommendation, high quality of evidence]

[Vote result: Strongly agree: 56%; agree: 44%, neutral: 0%, dis-
agree: 4%, strongly disagree: 0%]

Q5. Is endoscopy indicated in a patient hemodynamically unstable
with a suspected perforation?
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Recommendation:

4.6. Endoscopy is not recommended in case of hemodynam-
ically unstable patients, suspected perforations, or severe respi-
ratory distress with compromised upper airway.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 56%; agree: 40%, neutral: 4%, dis-
agree: 4%, strongly disagree: 0%]

Q6. Can CT replace endoscopy in damage assessment?

Recommendation:

4.7. Using CT in place of endoscopy in mucosal damage as-
sessment is not recommended.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 44%; agree: 56%, neutral: 0%, disagree:
4%, strongly disagree: 0%]

Summary of evidence

Endoscopy is essential in establishing the severity and the ex-
tent of the damage caused by caustic ingestion, thus allowing to
plan the most appropriate treatment and follow-up. Whether all
children should undergo endoscopy, when to perform it and how
to assess the severity of damage are still debated!!-54. The pres-
ence of symptoms such as drooling, oral burns, pain, swallowing
difficulties, and bleeding may help guiding the management, being
usually more frequent in high-grade injury. However, none of these
symptoms is completely predictive of esophageal injury and pa-
tients may be even asymptomatic®*62:65-68, No biochemical mark-
ers can predict injury with certainty, although neutrophilic leuko-
cytosis and metabolic acidosis represent the most reliable signs of
severe involvement59-73- Each child with a suspected caustic in-
gestion and the presence of symptoms/signs should receive an ur-
gent endoscopy, while it remains unclear whether asymptomatic
patients should or not undergo endoscopy if the ingestion is not
certain. Recently, a retrospective study evaluated the safety of a
less aggressive protocol in children considered at low risk of in-
gestion, demonstrating that an oral intake test after 6 hrs followed
by discharge might be safe in asymptomatic patients’*.

In agreement with these data and according to the European
pediatric guidelines'!, a more conservative attitude with a watch-
ful waiting approach appears the most appropriate in asymp-
tomatic children, thus allowing to evaluate the effective need for
endoscopy case by case (Fig. 4). When indicated, endoscopy should
take place between 12 and 24 hrs after the ingestion'!->3:64, The
same approach should be recommended irrespective of the cor-
rosive agents’ acid or alkaline nature'’->*7>, Indeed, delaying en-
doscopy >48 hrs may increase the risk of perforation’>. On the
contrary, in case of unstable conditions, respiratory distress symp-
toms or if a perforation is suspected, endoscopy has to be post-
poned!!:54.75,

Although endoscopy is still considered the gold standard for
evaluating caustic ingestion injuries, recent adult experiences sug-
gest that CT scan can be considered when endoscopy is not an
option, such as in the presence of perforation, supraglottic or
epiglottic burn with edema or third degree burns in the hypophar-
ynx’%:76.77 ' A combination of both techniques may be used to rule
out the need for surgical intervention, especially in case with Il b
grade lesions°278. Endoscopic ultrasonography (EUS) has recently
been suggested due to its ability to evaluate all esophageal lay-
ers’?, but its use has not been standardized yet.

Endoscopic procedure

Q7. Is it necessary to perform endoscopy in operating room in pa-
tients with caustic ingestion?

Recommendation

4.8 We suggest performing endoscopy for caustic ingestion
in the operating room if available.

[strong recommendation, low quality of evidence]
[Vote result: Strongly agree: 28%; agree: 64%, neutral: 4%, dis-
agree: 4%, strongly disagree: 0%]

Q8. Should endoscopy be completed in the presence of Il or IlI-
degree lesions?

Recommendation

4.9 Unless the esophageal burns are very severe raising con-
cerns about perforation, we suggest passing the endoscope be-
yond the first burn and into the stomach, to fully evaluate the
extent of injury.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 44%; agree: 52%, neutral: 4%, disagree:
0%, strongly disagree: 0%]

Q9. What is the correct endoscopic report for caustic injuries?

Recommendation

410 We recommend grading lesions with validated scores
and stratify therapy accordingly.

[strong recommendation, high quality of evidence]

[Vote result: Strongly agree: 72%; agree: 28%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence:

Diagnostic endoscopy should be performed in the operating
room?3°. The endoscopic report should include the classification of
injuries®3. Zargar classification is the most widely accepted and
not only helps setting up the appropriate medical therapy, but is
also predictive of complications such as strictures, mortality, nutri-
tional autonomy, and long-term survival®'-83, In case of massive
ingestions, the esophageal wall may be particularly injured, and
diagnostic endoscopy itself may be related to the risk of perfo-
ration®3. Therefore, the use of carbon dioxide insufflation is ad-
visable, to prevent tension-pneumothorax, tension pneumomedi-
astinum, or tension-pneumopericardium®*. The introduction of the
endoscope should always be made by direct visualization of the
epiglottis and the endoscopist should report any oral and pharyn-
geal lesion, which may influence pharyngolaryngeal medium- and
long-term complications®”. To fully evaluate the extent of the dam-
age OGD should be completed, unless a high perforation risk is
perceived3.

Therapeutic management

Q.10 What is the recommended therapeutic management to pre-
vent acute complications?

411 To prevent infectious complications and decrease the
risk of developing subsequent stricture antibiotic therapy with
Ampicillin (50-100 mg/kg/Q.D. x 10 days) is suggested starting
from grade 2 lesions.

[weak recommendation, very low quality of evidence]

[Vote result: Strongly agree: 61,8%; agree: 11,8%, neutral: 26,5%, dis-
agree: 0%, strongly disagree: 0%]

Practice Point:

4- Therapy with Proton Pump Inhibitors (PPI) (0.7-3.5 mg/kg/die x 2-
3 weeks) and 72 h semi-liquid diet are suggested to reduce the
risk of acute complications.

Q.11 Is corticosteroid therapy effective in preventing esophageal
stenosis in children with severe esophageal lesions after caustic in-
gestions?

Recommendation

412 High doses of intravenous dexamethasone (1g/1.73m2
per day) for a short period (3 days) are recommended in grade
IIb esophagitis.

[moderate recommendation, low quality of evidence]

[Vote result: Strongly agree: 40%; agree: 48%, neutral: 8%, disagree:
4%, strongly disagree: 0%]
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Children with suspected caustic
ingestion

!

1. Perform physical

signs/symptoms;

examination and evaluate

Investigate the nature, the physical form, the quantity and the ingestion
pattern (accidental/voluntary/pseudo-voluntary) of the caustic;
Consult the regional referral poison centre to evaluate the systemic

toxicity of the aaents and stratify the risk of lesions.

the presence of

v

Call the endoscopist to rule out the
need and the timing of endoscopy

+_I

Symptomatic children or
documented ingestion

H

.

Hemodinamically
unstable

\_+

Asymptomatic children with
uncertain ingestion

l

Hemodinamically stable and

Suspected
perforation

no signs of perforation

Sl

Postpone EGD
until stabilization

l

Perform urgent X-ray
and/or CT

Perform urgent EGD
within 24 hours

Grade |

H

Watchful wait

EGD technical details

1. Perform in
anesthesiologist;

the operating

2. Use Zargar classification to characterize the severity and
the extent of the lesions;

3. Complete EGD, irrespective of grade lesions, unless a
high perforation risk is perceived.

room with a dedicated

¢_1

Grade lla

\_¢

* Semiliquid diet (at least
72 hrs)

Grade llIb Grade Ill
A L v A
* No therapy * PPI1(0.7-3.5 mg/kg/day) * PP1(0.7-3.5 mg/kg/day) * PPI (0.7-3.5 mg/kg/day)
* Early refeeding * 72 hours semiliquid diet + Steroids (1 g/1.73 m® per « Antibiotics
+ Consider antibiotics day for 3 days) « Gonsidsreisrolds
* Antibiotics

* Semiliquid diet (at least
72 hrs)

—

Consider integration with CT

Fig. 4. Management algorithm for caustic ingestions in children.
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Practice Point:

4- Despite there being no evidence of benefit, it is reasonable to con-
sider using intravenous dexamethasone even in grade Ill esophagi-
tis.

Summary of evidence:

The therapeutic management for esophageal lesions consequent
to caustic ingestion in childhood is variable according to differ-
ent degrees of esophagitis®®:37 (Fig. 4). For grade 1 esophagitis
without deglutition involvement, no therapy is needed, and re-
alimentation is started after endoscopy. In grade 2 and 3 lesions,
a therapy with Proton Pump Inhibitors (PPI) (0.7-3.5 mg/kg/die)
and a 72 hrs semi-liquid diet appears to be effective in reduc-
ing the risk of complications®®-88, Antibiotics have been shown to
markedly reduce the incidence of stricture formation. They are fre-
quently used if a patient has evidence of deep ulcerations, necrosis,
signs/symptoms of infection. Ampicillin (dose 50-100 mg/kg/Q.D. x
10 days) is the most used®®-88, Corticosteroids have been used to
prevent stricture formation via reduction of fibroblast proliferation
after caustic ingestion in patients with grade 2 or 3 injuries. Ac-
cording to a single pediatric randomized controlled trial, in grade
IIb esophageal burns, the stricture development rate was signifi-
cantly lower in patients treated with high doses of methylpred-
nisolone (1g/1.73 m2/day)®°. Therefore, European pediatric guide-
lines only recommend high doses of intravenous dexamethasone
(1g/1.73m? per day) for 3 days in IIb esophagitis'!. There is no
evidence of benefit from the use of corticosteroids in the other
grades of esophagitis. However, it is reasonable to consider using
intravenous dexamethasone from grade IIb and above.

Short and long-term complications

Q12. What types of examinations are needed to rule out acute
complications after caustic ingestions in children?

Recommendation

413 Performing X-Ray or CT to exclude acute complications
is recommended after caustic ingestion.

[moderate recommendation, low quality of evidence]

[Vote result: Strongly agree: 40%; agree: 44%, neutral: 12%, dis-
agree: 4%, strongly disagree: 0%]

Q13. What types of examinations are needed to rule out chronic
complications after caustic ingestions in children?

Recommendation

4.14 Endoscopy is recommended to diagnose and eventually
treat late sequelae after caustic ingestions.

[strong recommendation, low quality of evidence]|

[Vote result: Strongly agree: 60%; agree: 40%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Qi5. Is medical treatment effective in treating Gastro-Esophageal
Reflux Disease (GERD) in children after caustic ingestion?

Recommendation

415 Anti-reflux medications are suggested in case of sus-
pected GERD development. In case of strictures, PPI are rec-
ommended as the first line therapy, as soon as the esophageal
stricture is diagnosed.

[strong recommendation, low quality of evidence]

[Vote result: Strongly agree: 48%; agree: 52%, neutral: 0%, disagree:
0%, strongly disagree: 0%]

Summary of evidence:

Complications after caustic ingestions can be classified in early
or late and in local or systemic. Among early complications, lo-
cal problems include gastrointestinal bleeding, tracheoesophageal
fistula, intestinal perforation, pneumo-mediastinum, pneumoperi-
toneum, mediastinitis, and peritonitis?*-92, Systemic early compli-
cations may include shock, sepsis, aspiration pneumonia, acute re-
nal failure, hemorrhage, hemolysis, acute hepatic necrosis, dissem-

inated intravascular coagulation and late respiratory failure?-92,
Diagnosis of acute complication after caustic ingestion is clinical,
radiological and endoscopic!!-87:91.92 To exclude perforation, imag-
ing including X-Ray or CT should be performed!!->3. Urgent surgery
is quite exceptional in the pediatric population.

Among late esophageal complications, stricture is the most fre-
quent, being reported in between 2% and 63% of cases, depend-
ing on Zargar grade®6.68.93.94 endoscopy with dilation remains the
main diagnostic and therapeutic tool as first-line treatment!!->3,
Dilation should be avoided from 7 to 21 days after ingestion for
perforation risks, thus it is usually done 3 weeks after caustic in-
gestion to avoid fibrotic exacerbation of stenosis?:38:91:95 The dis-
advantages of endoscopic dilatation include need of repeated pro-
cedures, failure to achieve target dilatation, refractory strictures,
poor quality of life and cost!'!:>3. Using alternatives strategies such
as intralesional steroids, mitomycin C and stent placement, posi-
tive results have been reported mainly in adults?®-%°. Some pa-
tients with severe esophageal lesions develop gastro-esophageal
reflux disease (GERD), due to the shortening of the esophagus and
motility changes'':87:2, GERD occurs particularly in the presence
of strictures and it may contribute to persistent dysphagia, de-
spite apparently successful dilatations®2. PPIs represent the first
line therapy in children'!. Indications to surgery for GERD after
caustic ingestion do not differ from those for the general pediatric
population'!.
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