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Abstract: Foreign body and caustic substance ingestion in childhood are common and
require accurate and timely diagnosis to provide appropriate management consistent with the
ingested substance/foreign body and clinical presentation as well as the associated risk status
to prevent significant complications and morbidity. The aim of this paper was to present
foreign body and caustic ingestion in childhood in terms of epidemiology, pathophysiology,
diagnostic work-up and appropriate management and potential complications in accordance
with clinical presentation and the type of ingested substance/foreign body.
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Introduction

The ingestion of foreign bodies in childhood is an important cause of morbidity and
mortality seen in children aged 6 months to 5 years when they have a tendency to
put all objects into the mouth. It is seen more frequently in males than females and
although it varies according to sociocultural characteristics, generally metal (coins,
paper clips, batteries, needles) and non-metal (wooden and plastic pieces of toys)
objects are swallowed and early intervention is required.'™

Foreign body ingestion has a wide range of symptoms. In the majority of cases,
gastrointestinal, respiratory and non-specific symptoms can aid to achieve diagno-
sis. Gastrointestinal symptoms can be vomiting, dysphagia, odynophagia, increase
in saliva, changes in the daily diet resulting from loss of appetite or hematemesis
that may occur in very rare cases originating from a life-threatening aorto-esopha-
geal fistula. Respiratory symptoms may present itself as wheezing, stridor or feeling
of suffocation. Non-specific symptoms may include fever, pain in the chest, neck or
head. In some cases, even if the ingestion has been witnessed, symptom-free
clinical presentation is also possible.

Foreign bodies may also be determined incidentally during a radiological
evaluation applied for other reasons such as dysphagia, wheezing, pneumonia or
asthma.'> While the majority of foreign bodies pass spontaneously through the
gastrointestinal canal without any complication, in 10-20% of cases, the foreign
body remains in anatomically narrow areas such as primarily the upper esophageal
region, the pylorus, ileocecal valve and the rectosigmoid colon, resulting in indica-
tions for endoscopic removal, and surgical removal is required in <1% of cases.'
Following foreign body ingestion, complications may develop such as mucosal
abrasion, bleeding, obstruction of the stomach outlet, esophageal or gastrointestinal
perforation, mediastinitis, peritonitis, abscess and fistula formation. Therefore,
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although the method to be applied varies according to the
time since ingestion, the localisation, the history and the
physical examination, the presence of a foreign body is a
strong indication for endoscopic intervention for removal
(esophagoscopy, McGill forceps, Foley catheter extraction,
esophageal dilation).” *¢*

Caustic substance ingestion is seen particularly in
infants aged <3 years and more often in males. The major-
ity of cases are accidental and it can cause acute burns in
the stomach and long-term complications.'®® Cleaning
products at home (detergents, oven cleaner, drain cleaner
and toilet cleaner) are the most frequently encountered
caustic substances ingested by accident. These substances
cause tissue damage of different severities, according to
whether they are acid (damage limited to the mucosa,
airway effect) or alkaline (liquefaction necrosis in the
tissue, penetration and perforation of deep organ layers)
the amount, concentration, physical form and duration of
contact with the mucosa.'*

Following caustic substance ingestion, there is a risk of
perforation because of esophagus injury continuing to
advance associated with tissue inflammation and vascular
thrombosis, and this risk decreases significantly after 3
weeks.'>!1® Strong alkali substances (NaOH, KOH) such
as dry cleaning agents, ammonia and dishwasher detergent
cause the most severe injuries. Some substances such as
formic acid, vinegar, anti-rust compound include acids.
The ingestion of large amounts of alkaline substance has
the risk of gastric bleeding and perforation, while large
amounts of acid ingestion can cause gastric damage and
obstruction of the stomach outlet.'*

In the treatment of caustic substance ingestion, suffi-
cient clinical experience is important in addition to a
multidisciplinary approach including the emergency ser-
vice, surgery, anaesthesia, gastroenterology, radiology and
psychiatry branches. Although rarely encountered, because
of the lack of evidence-based diagnostic and treatment
guidelines, there is ongoing uncertainty in clinical practice
about the best treatment approach.'>!” When there is
incompatibility between symptoms and findings of esopha-
geal damage and the absence of oropharyngeal lesion or
pharyngeal — esophageal symptoms, endoscopic evaluation
is the gold standard for differentiating esophageal or gas-
tric damage, grading the damage and predicting the risk of
stricture. The basic treatment approach for stricture is
serial dilation.'*"?

The aim of this paper was to present appropriate treat-
ment approaches and possible complications associated

with the epidemiology, pathophysiology, diagnostic proce-
dures, clinical presentation and substance characteristics of
foreign body ingestion and caustic substance ingestion in
childhood, and to evaluate these in the light of the relevant
literature.

The Ingestion of Foreign Bodies in
Childhood
Epidemiology

The ingestion of foreign bodies in childhood is seen espe-
cially in infants under the age of 3 years as with increasing
bodily movements they often perform playing and eating
activities simultaneously and have a tendency to identify
objects with the mouth. These objects cannot be chewed as
teeth have not yet developed, so they may be swallowed as
the child has not yet developed the cognitive ability to
differentiate inedible objects.'

Most foreign bodies that pass through the esophagus
are spontaneously expelled from the gastrointestinal canal,
while there is indication for endoscopic intervention
removal in 10-20% of cases and <1% of cases require
surgical removal.'® 2!

Although the foreign bodies swallowed show differences
between countries according to nutritional habits and socio-
cultural characteristics, in many different populations, coins
have been reported to be the most commonly swallowed
foreign body followed by batteries, magnets, pieces of toys,

safety pins, chicken bones, fishbones and jewellery.”** >

Presentation Symptoms

Symptoms on presentation show differences according to
the foreign body ingested, the gastrointestinal localisa-
of the
complications."*?**7 When the foreign body is lodged

tion, the age patient, and concomitant
in the esophagus, non-specific symptoms may be seen
such as a feeling of suffocation, increased saliva and
impaired feeding, and symptoms such as a tendency to
favour soft food and fluids because of the decreased
esophagus diameter, dysphagia, odynophagia and chest
pain."*° In addition, a long time after swallowing the
foreign body, respiratory symptoms may emerge such as
wheezing, stridor and speech disorders because of trachea
pressure associated with paraesophageal soft tissue
oedema directly related to the foreign body or to pro-
longed retention.'+

Foreign bodies with oropharyngeal localisation are

almost always asymptomatic, while coins or other foreign
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bodies not causing an obstruction in the stomach or small
intestine generally have an asymptomatic course."> Thus,
a foreign body passing the distal portion of the esophagus
has an asymptomatic course related to the type of foreign
body, the localisation and the time since swallowing,
whereas symptomatic cases can represent a wide range
from gastrointestinal symptoms such as dysphagia, vomit-
ing and increased saliva, respiratory symptoms such as
cough, the feeling of suffocation and wheezing, to com-
plications such as intestinal perforation and bleeding seen
with findings such as acute abdomen, subcutaneous
emphysema and hypovolemic shock.>'®%228

Localisation

The most common areas of localisation of foreign bodies
are the stomach (60%), esophagus (20%), oropharynx (5—
10%), and distal stomach (generally small intestine,
10%)."'>*2 The highest risk area in respect of requiring
endoscopic intervention is the upper esophagus, which is

the narrowest part of the digestive tract.”'*>’

Diagnosis

Foreign body ingestion is diagnosed primarily on the basis
of witness statements and from radiological examination
and endoscopic findings. Although negative findings can-
not completely differentiate the diagnosis, radiography of
the neck, chest and abdominal region is the most com-
monly performed radiological method.®**** On presenta-
tion of the patient, the type and localisation of the foreign
body is determined by radiological evaluation of the whole
gastrointestinal system, from the pharynx to the anus.”’ As
there is radio-opacity with movement of 60-90% of

ingested foreign bodies, it is usually possible to determine
what the foreign body is and the localisation with radi-
ological evaluation'* (Figure 1).

Alternative diagnostic methods are accepted as 3-
dimensional computed tomography (CT) for non-radio-
opaque foreign bodies, and magnetic resonance imaging
(MRI) for non-metallic foreign bodies.>'~*!** CT has 96%
specificity and high negative predictive value in patients
with negative endoscopy findings, but persistent symptoms
and contrast radiography has been reported to be a less
invasive alternative method than endoscopy for non-radio-

opaque bodies located in the stomach.?***

Treatment Approaches
The decision-making through available methods for the
removal of foreign bodies from the gastrointestinal canal is
mostly made according to the type of foreign body, localisa-
tion, the time since ingestion and the clinician’s experience.’*

Although flexible or rigid endoscopy is the standard
treatment approach for the removal of foreign bodies
from the esophagus, McGill forceps, Foley catheter
extraction and bougie dilation are alternative
approaches to retrieve the foreign body from the
esophagus.”*>*3° Flexible endoscopy is usually pre-
ferred for the removal of foreign bodies located in the
esophagus or proximal gastrointestinal canal as it pro-
vides direct visualisation and the possibility of manip-
ulation and the examination of potential complications
in the structures of the region.

Rigid endoscopy is the most commonly selected
method for sharp objects located in the proximal esopha-

gus or those located in the pharynx or cricopharynx. This

Figure | Foreign body in the oesophagus (battery).
Notes: Reproduced with permission from Dérterler.
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Figure 2 Corrosive oesophagitis: (A) radiological image (B) endoscopic image.

technique requires skill and clinical experience because of
the risk of esophageal perforation and abrasion associated
with the instrument.** Endoscopy can lead to complica-
tions such as bleeding, postoperative stridor, esophageal
perforation, pneumothorax and mediastinitis, and flexible
endoscopy has advantages over rigid endoscopy as it is
associated with a lower risk of dysphagia and complica-
tions and does not require general anaesthesia.”’®** It is
possible to remove foreign bodies from oropharynx or
upper esophageal localisation using McGill forceps.”

It is possible to use the Foley catheter method to
remove blunt foreign objects. This method is based on
inflation of the balloon end after having passed to the
distal of the foreign body and then pulling back the foreign
body with it while being withdrawn. Although the method
has high success rates, it has the disadvantages of poor
airway control, poor control of the foreign body while it is
being removed, and insufficient visualisation of the
esophagus.>**3® It has been advised that neither of these
methods should be used in cases with esophagus abnorm-
alities or when more than 24 hours has elapsed since
ingestion of the foreign body.>®

Due to the risk of obstruction, mucosal erosion, per-
foration and the development of fistula, localisation of the
foreign body in the esophagus is an indication for removal
within 24 hours of ingestion.”**>2%33-3% Foreign bodies
longer than S5cm or sharp foreign bodies, high-power mag-
nets, batteries localised in the esophagus or the stomach,
objects with a high lead content, and those which have
been lodged in the system for more than 24 hours or an
unknown period of time are indications for emergency

intervention. In other cases where the foreign body can
not be advanced in the canal and the patient has become
symptomatic, a more conservative approach can be fol-
lowed under close observation with emergency evaluation
and removal of the foreign body.>*

The treatment approach for removal of batteries in the
esophagus is endoscopy and retrieval with magnetic
probes under fluoroscopy guidance, whereas the Foley
catheter and bougie dilation techniques are appropriate
for coins and other regular-shaped objects and for cases
with no respiratory problems and who have not previously
undergone esophagus surgery.**>” Lithium cells are typi-
cally 3.0 V, as compared with the 1.5 V of traditional
alkaline button batteries. Ohm’s law dictates an increased
damage in the mucosa with these new types of batteries.
Size of button batteries change from 6 to 25 mm and those
that are larger than 12 mm in diameter may become lodged
in the esophagus. According to National Battery Ingestion
Hotline (NBIH), batteries that are visualised in the eso-
phagus must have an intervention within two hours. In
asymptomatic patients, batteries that lie in the stomach or
beyond, patient should be monitored with repeat radio-
graphs unless an accompanying magnet is not swallowed.
In such cases, stool examinations and repeat radiographs
will be asked for. An accompanying magnet must be
removed with no exception.>* European Society of
Endoscopy (ESGE)
Society for Paediatric Gastroenterology Hepatology and
Nutrition (ESPGHAN) advised the same path for esopha-
gus batteries however they recommend to remove batteries

Gastrointestinal and FEuropean

in the stomach emergently within two hours if the child is
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symptomatic and/or has a known or suspected anatomical
pathology in the GI tract (eg, Meckel’s diverticulum), and/
or has simultaneously swallowed a magnet. If the battery
lodged in the stomach is larger than 20 mm, patient should
be checked by radiograph. If the battery is still in place
after more than 48 hours, it should be removed. They also
suggest that a single cylindrical battery in the stomach can
be observed and the child monitored as an outpatient and
followed by X-ray 7-14 days after ingestion if the battery
is not passed in the stool.*

Foreign bodies that have passed the duodenum gener-
ally have a problem-free journey through the gastrointest-
inal system.”” Therefore, in the follow-up of foreign
bodies that have passed the gastro-esophageal junction,
the size of the object is important as to whether or not it
will be able to pass the duodenum. Endoscopic removal is
recommended for foreign bodies exceeding Scm in length
and 2cm in width in children as it is assumed that they will
not be able to pass the pylorus and duodenum.?’

Due to size, or emergencies such as an open safety pin
settled in the stomach or duodenum, endoscopic removal
is necessary if 4 days have not elapsed. If a longer period
is waited, endoscopic removal will be more difficult as the
object may penetrate the mucosa and could lead to com-
plications such as hemopericardium or esophagus
perforation.””*! Immediate removal of alkaline batteries
is recommended due to the risk of damage to the upper
gastrointestinal mucosa. There are however some reports
on a more conservative approach with close monitoring
and it would be more appropriate to do so against potential
complications in these types of cases.”’

Penetrating foreign bodies such as pins which have
passed into the intestines and have not changed location
for 4 days are an indication for surgical intervention due to
the risk of perforation. Non-penetrating foreign bodies can
be followed up conservatively for a period of 6 weeks as
they will not lead to complications such as peritonitis,
bleeding or obstruction.?’ The timing of medical interven-
tion depends to a large extent on the type of foreign body,
the time since ingestion and symptoms.

In asymptomatic cases with blunt foreign bodies, there
is an opportunity for 816 hours of observation before
intervention, but early intervention is recommended for
symptomatic patients who experience airway problems or
have signs of gastrointestinal obstruction or inflammation
and for patients who have swallowed sharp penetrating
objects such as fishbones or needles and those who have
swallowed batteries.>***#?*** The majority of foreign

bodies that have reached the stomach, primarily coins,
are spontancously expelled from the body within 1-2
weeks at mean 3.8 days, and there is no indication for
emergency removal.*?

The timing and method of removal according to the
type and localisation of the foreign body are shown in
Table 1. There are no standard removal methods and tim-
ing, and consensus has not been reached on a treatment
approach and it can be speculated that there are limited
data in literature on the success and complication rates of
techniques used.>?* Although the rates of complications
developing associated with foreign body ingestion are low,
there may be serious and life-threatening complications
such as esophageal perforation, neck abscess, mediastini-
tis, peritonitis, and fistula.>**%>%¢ In this respect, early
determination and correct treatment are important for for-
eign bodies such as organic foreign bodies, sharp and long
objects and batteries that settled in the digestive tract for a
long time®!%164347 (Table 1).

Caustic Substance Ingestion in
Childhood
Epidemiology and Pathophysiology

Caustic substance ingestion is encountered mostly in pre-
school children, especially around the age of 3 years, and
generally has a high lifelong morbidity and occasionally
causes mortality. It is usually an accidental occurrence
when an unsupervised child is curious about strong alka-
line (pH>11.5) or acid substances or tastes and ingests the
substance thinking that it is food.'®'"*®*% Risk factors
have been reported to be male gender, attention-deficit
hyperactivity disorder, low educational level of the par-
ents, young parents, inadequate parental supervision and
living in a rural area. In children aged over 5 years and
adolescents, the ingestion of caustic substance is accepted
as a generally deliberate act."'

Strong alkalis (caustic soda, sodium hydroxide, potas-
sium hydroxide, lithium hydroxide, calcium hydroxide,
trisodium phosphate, industrial detergents, oven cleaners,
washing and dishwasher detergents, hair straightener) and
strong acids (sulphuric acid, hydrochloric acid, nitric acid,
acetic acid, citric acid, battery fluid, swimming pool and
toilet cleaners, rust removers) cause burns and injury to the
mouth, oropharynx, stomach, duodenum, and the airway.
In addition, oxidant agents and phenols that are not
strongly acid or alkaline can cause contact burns to the

Open Access Emergency Medicine 2020:12
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Table | Time and Method of Removal According to the Type and Localisation of the Foreign Body.

Foreign Foreign Body Removal Removal Method Alternative Intervention
Body Type | Localisation Time
Coin Esophagus Emergency Esophagoscopy (rigid/ Bougie dilation, balloon catheter
flexible)
Stomach Observation | Esophagoscopy (flexible) | N/A
Small intestine Observation | Surgery (in case of acute | N/A
abdomen signs)
Sharp Esophagus Emergency Esophagoscopy (rigid/ Rigid endoscopy for penetrating objects
objects flexible)
Stomach Emergency Esophagoscopy (flexible) | N/A
Small intestine Observation | Surgery (in case of acute | N/A
abdomen signs)
Long Esophagus Emergency Esophagoscopy (rigid/ N/A
objects flexible)
(>5 cm)
Stomach Emergency Esophagoscopy (flexible) | N/A
Small intestine Emergency Surgery (in case of acute | N/A
abdomen signs)
Food Esophagus Emergency Esophagoscopy (rigid/ If there are no symptoms of obstruction removal within 12 hours,
content flexible) immediate removal if there is obstruction
Notes: Data from Gupta et al.*’
Abbreviation: N/A, not applicable.
skin and gastrointestinal mucosa, and other toxic commonly ingested caustic substances are oxidant sub-

effects.'-1>4°

Strong alkaline substances cause more severe damage
than strong acid substances, as they cause saponification
and liquefaction necrosis characterised by early and rapid
loss of mucosal integrity, destruction of fat and protein,
and permeate into deep tissue. With vascular thrombosis
they also cause perforation via impairment of tissue feed-
ing, so coagulation necrosis develops because of coagulum
forming on the mucosa, limiting deep penetration and
absorption.'%!5°

Although the ingestion of strong acid substances in the
stomach is associated with more severe damage than the
esophagus because of the potential to form pH levels
which will allow deep penetration, perforation and stric-
ture formation, the amount ingested is limited in most
cases by the unpleasant taste and the stimulated gag reflex.
However, when there is contact with the epiglottis, the
development of oedema and chemical epiglottitis creates
a risk for the requirement for emergency airway
intervention.'”

In case of caustic substance ingestion, the risk of
stricture formation and long-term gastrointestinal morbid-
ity has been reported to be 7-25%. Although the most

stances such as peroxides or bleach, alkaline agents, pri-
marily sodium hydroxide, are the caustic substances
responsible for one-third to three-quarters of stricture for-
mation leading to long-term gastrointestinal sequelae, and
these are followed by acid agents at a rate of 2.9-
15,305, 11:51.52

The mouth and pharynx are the areas most damaged in
solid caustic substance ingestion, while liquid caustic sub-
stances pass quickly creating damage in the esophagus and
stomach and can cause airway burns with simultaneous
vapour aspiration (ammonia, formaldehyde).'*'"->

Although the amount of caustic substance ingested is
the most important determinant of clinical outcome, this
information can rarely be obtained.'*'”** Toxicity control
centres are important as the early contact of some caustic
substances can lead to severe systemic effects such as
hypocalcemia (phosphoric acid, hydrofluoric acid), hypo-
natremia (strong acids or alkalis), hypokalemia and
acidosis.'%'?

Within 4-7 days of caustic substance ingestion, there is
a risk of perforation in full-layer lesions with impairment
of mucosal integrity and bacterial invasion, and esopha-

geal repair starts on the tenth day following ingestion.''->*
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Some authors recommended to avoid endoscopy between
the 5th—15th days after ingestion because of the reduction
in stretching power. Scar retraction starts in the third week
with fibroblast proliferation and scar formation may be
accelerated with gastro-esophageal reflux that develops
with impaired esophageal motility. Mucosal re-epitheliali-
sation starts in this period and is generally completed in
the sixth week. The process of scar formation may cause
shortening in the esophagus when there is extensive invol-
vement reaching stricture formation and the muscularis
propria or deeper layers. "%

Although seen rarely, there is a possibility that full-
layer visceral perforation can result in death when the risk
of sepsis and multiple organ failure cannot be prevented
with early surgical intervention. In some cases, there is a
risk of caustic erosion in adjacent viscera, and perforation
or fistulation in the tracheobronchial tree, aorta or other
vessels, the colon, small intestine, pancreas or gall
bladder."""'? Acid agents are susceptible to stomach invol-
vement with effects delaying stomach emptying associated
with scar formation and pyloric spasm, while alkaline
agents may create sudden and severe damage at all levels

of the gastrointestinal canal.'?

Clinical Presentation

A history of substance ingestion is the most common
presentation and symptoms differ according to the type,
amount, and strength of the caustic substance. While crys-
tal and solid substance forms harm the oropharynx, liquid
substances tend to create damage in the esophagus.'' The
most commonly seen symptoms are vomiting, increased
saliva, dysphagia, oral pain, odynophagia, chest pain and
abdominal pain. An increase in the number of symptoms
indicates a higher possibility of the presence of a lesion
and findings such as fever, chest pain and hypotension are
accepted as signs of esophageal or gastric perforation.'*!
Gastric damage is more common with acid substance
ingestion and may occur in the form of pyloric stenosis,
stomach outlet obstruction, perforation and peritonitis. The
most serious complications are hemolysis, disseminated
intravascular coagulation, renal failure, peritonitis, med-
iastinitis and even death.'>>’

Dysphagia, which occurs associated with decreased
motility and increased transit time in the acute period
and may last for weeks following the injury, is a symptom
which may occur even in the absence of a serious
damage.'*"'> Airway damage after caustic substance inges-
tion is seen in 6—18% of cases associated with aspiration

during ingestion, subsequent vomiting, oedema in the
pharynx and caustic burn or volatile agents ingested with
the caustic substance.!'*%*° Voice restriction, stridor and
retractions indicate mucosal damage in the larynx and
symptoms may develop suddenly or within several hours,
especially with ingestion of the powder form of caustic
substances. Flexible fiberoptic laryngoscopy performed by
an experienced specialist has diagnostic value and flexible
fiberoptic intubation is important in preventing the need
for cricotomy or tracheotomy.'>"!”

One of the most controversial points in the management
of caustic substance ingestion is the inconsistency between
symptoms and injury severity. The presence or absence of
symptoms is not reflected in the degree of damage in the
digestive tract.'®'> According to some authors, two or more
symptoms combined together may notify us of an esophageal
injury, but it has also been reported that no single symptom or
its combinations could guarantee an exact diagnosis of eso-
phageal injury.'®*" In a series of 473 pediatric cases, esopha-
geal lesions were determined in 61% of cases with no oral
lesions.®

Between half and two-thirds of patients are asympto-
matic after caustic substance ingestion, and as inflamma-
tion and obstructive symptoms may emerge 24—48 hours
later, it is important that asymptomatic patients are mon-
itored under observation throughout this period.'"®' It
must also be kept in mind that esophageal perforation
can occur at any time within the first two weeks after
caustic substance ingestion."!

Diagnostic Evaluation

In diagnostic evaluation and management, taking patient’s
history, physical examination and resuscitation/stabilisa-
tion of patients under acute stress are very important.
Upper gastrointestinal endoscopy is the basic diagnostic
method in the determination of the degree of damage.
According to previous reports, the absence of visible
burns or pharyngeal-esophageal symptoms do not elimi-
nate the presence of visceral lesions and in the recent
years, it has been published that esophagoscopy in asymp-
tomatic patients could be avoided.'***®* Published litera-
ture shows that all patients with clinically significant
damage (second/third-degree) are already symptomatic in
the first evaluation. In asymptomatic patients esophageal
damage may not develop in the majority of children, it
may not be mandatory to perform esophagoscopy

t0.]3,47,63
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European Society of Gastrointestinal
(ESGE) and European Society of  Pediatric
Gastroenterology Hepatology and Nutrition (ESPGHAN)
report in their guidelines that every child who has ingested

Endoscopy

a corrosive substance should have a thorough follow-up,
with endoscopy dictated by symptoms and dependent on
the symptoms and signs, and that the timing should be
within 24 hours. ESGE/ESPGHAN also suggest that in the
case of suspected corrosive ingestion, esophagoscopy is
withheld if the child is asymptomatic (no drooling of
saliva/other symptoms and no mouth lesions) and that
adequate follow-up is assured.**

Grading and Management

After obtaining a detailed history related to the origin, type
and amount of caustic substance ingested, a sample of the
caustic substance should be requested from the family to
make additional analyses if available. Toxin Consultation
Centre should be called for the caustic substance’s corro-
sive and/or toxic effects. Very first steps of the treatment
begin in the Emergency Department, based on patient’s
vital signs and symptoms such as hypotension, severe
chest or abdominal pain.'>!¢48

The use of active charcoal is not recommended as it is
not effective on caustic agents. Vomiting or manoeuvres
that will trigger vomiting must be prevented as it will
cause renewed contact of the caustic substance within the
esophagus. Although oral dilution treatment with water or
milk has been found to be effective in animal models,
there is no evidence for humans, and it must not be for-
gotten that with the ingestion of any substance, there is a
risk that it could trigger vomiting, and dilution treatment
must not exceed 15mL per kg of bodyweight.'

Blind insertion of a nasogastric tube is contraindicated,
and the use of H, receptor blockers, proton pump inhibi-
tors and sucralfate has not been shown to have an effect on
reducing damage. Furthermore, there is a risk that after
treatment with these agents endoscopic examination will
be more difficult.'>'®

As there are no severe symptoms following the inges-
tion of low-risk substances such as bleach, observation
alone is generally sufficient. If there are findings of wide-
spread superficial ulceration in the first endoscopic evalua-
tion after bleach ingestion, this is occasionally classified as
deep tissue penetration or stricture formation.'”

Stopping oral intake and the provision of intravenous
hydration is very important in symptomatic patients. Chest
and abdominal X-ray radiographs are fundamental in

showing or eliminating the presence of free air in the
mediastinum or peritoneum. In patients with airway symp-
toms, flexible fiberoptic laryngoscopy should be per-
formed by an experienced clinician without leading to
gagging or vomiting. Contrast esophagogram is not suffi-
ciently sensitive in the determination of the initial level of
damage in acute conditions. However, if it is to be used, a
water-soluble agent should be preferred over a barium
enema due to the dangerous aftermath following a possible
perforation.'>%

When an esophageal lesion is visualised during an
endoscopy of the posterior tracheal wall, tracheoscopy
should also be performed and although the intervention
is terminated in most cases following visualisation of the
first circumferential lesion, it must not be forgotten that
there could be more distal lesions and flexible endoscopy
has the advantage of allowing visualisation of the stomach
and duodenum.'**!

Grading esophageal damage is important in managing
the treatment.”’

In the treatment algorithm oral intake is stopped, intra-
venous hydration is provided and esophagoscopy is carried
out within 2448 hours in patients who present within the
first 48 hours after ingestion, patients with an airway
emergency which has been brought under control, patients
with accompanying symptoms, and in patients with oro-
pharyngeal lesion who ingested strong acid or alkaline
substances. In patients with no symptoms, no strong acid
or alkaline ingestion without oropharyngeal lesion are
monitored under observation at least for 24 hours.'>

Patients with Grade 0-1 on esophagoscopy are dis-
charged and admitted to the follow-up program. Beyond
Grade II patients, stopping oral intake is maintained in all
grade groups. Intravenous antibiotics and steroid therapy
are still controversial and dependant upon the clinicians
referral. If a stricture develops in the follow-up, esopha-
geal dilation is performed, otherwise water-soluble con-
trast esophagogram examination is performed after the 3rd
week of caustic exposure. Grade II patients are managed
with a feeding tube that is introduced during an esophago-
scopy. Treatment for Grade III patients is managed with a
feeding tube or future esophageal stents. Grade IV patients
receive the same treatment modality as in Grade 3 in the
early periods however they may undergo an esophageal
replacement surgery in the future if long segment stric-
tures, resistant to esophageal dilations, develop.' 2

In patients presenting after 48 hours of caustic sub-
stance ingestion, some authors do not advise endoscopy
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because of the instrument-related risk of perforation. A
water-soluble contrast esophagogram is performed. If nor-
mal findings are seen esophagram, the esophagram is
repeated after 3 weeks. If a stricture is detected, then the
patient is enrolled in dilation treatment programme.'>->>

Airway and hemodynamic stabilisation are essential in
all cases of caustic substance ingestion. General anesthesia
with airway intubation under direct visualisation with
fiberoptic laryngoscope is the most appropriate option
rather than a blind approach since it would reduce the
risk of bleeding and additional airway damage.” It is
important to avoid over-inflation of the esophagus.
Anesthesia induction is achieved with sevoflurane and
neuromuscular agent in children under 2 years of age
and with propofol and neuromuscular agent in children
over 2 years of age. Anesthesia maintenance is achieved
with 2-3% sevoflurane and oxygen-air mixture.

Although the use of steroids is frequently preferred in
clinical practice, its use is still controversial.'>° By using
steroids, De Jong et al and Mamede et al reported success
in reducing stenosis extent and number of endoscopic
treatment procedures. The corticosteroids seem to reduce
the formation of granulation tissue and the proliferation of
fibrotic tissue.'*°> In their report of 473 patients, Dogan
et al advised proton pump inhibitors with corticosteroids
beyond Grade II lesions along with a semifluid diet.*°
Long-acting glucocorticoids like dexamethasone was
shown to be more effective than Prednisone to reduce
the degree of stenosis.'**”°! De Jong et al pointed out a
drawback in high doses of dexamethasone usage by
increasing the risk of perforation in Grade III injury.'*
On the contrary, there are also reports that stress the risk
of perforation in the clinical course and that corticosteroids
do not reduce stricture development in Grade II injury.®”-%®
In Grade II lesions who show a positive effect in the
reduction of stricture with a 6-week period of nasogastric
tube or other stent placement, results are debatable in long
term. Animal model studies have shown promising results
related to collagen cross-linking inhibitors such as Vitamin
E, ketotifen,
B-aminopropionitrile. '

N-acetylcysteine, penicillamine  and

Positive results have been
obtained in animal model studies with the use of topical
and systemic antifibrotic agents such as pirfenidone and 5-

fluorouracil and subcutaneous heparin injection."'

Complications
Stricture is the most common complication following
caustic substance ingestion. Cricopharynx, arcus aorta

and lower esophageal sphincter are areas of stasis and
slow transit, and they are the most common areas of
stricture development. Other complications are pyloric
stenosis, gastric perforation, tracheoesophageal fistula for-
mation, mediastinitis, peritonitis, pneumonia, sepsis, the
development of malignancy and even death.'”

The main approach following esophageal stricture for-
mation is esophageal dilation.'> Most patients require the
procedure to be repeated many times over the years which
lead to problems of nutritional deficiency and decreased
quality of life and sufficient long-term results are obtained
only in 33-48% of patients.”>*®* The application of topical
mitomycin-C and/or the placement of an esophageal stent
to the stricture site are other alternative treatments.
However, there is a need for further studies of mitomy-
cin-C with larger series, and there is an extremely limited
amount of data related to esophageal stent placement in
children.'*%%7°

The primary non-surgical treatment of caustic esopha-
geal stricture is endoscopic dilation to improve dysphagia
with bougie or balloon dilators. The main purpose of
therapy is providing clinically significant dilations to
reduce the number of procedures to be repeated in the
future.’® In cases with perforation and advanced stricture
formation associated with severe lesions, the mortality risk
is high; therefore, some authors suggest an early surgical
resection and reconstruction of the damaged esophagus.

Replacement surgery includes isoperistaltic ileum and
cecum, transverse or left colon interpositioning, but the
long-term results are reported not to be satisfactory with
operative complications such as malnutrition, late-stage
morbidity and a rise in mortality rates up to 50% within
10 years.">’" So far the development of safety strategies
for the prevention of caustic substance ingestion is very
important, with education, product labelling and legal
regulations.

Persistent dysphagia in the first 3 weeks following
caustic substance ingestion is a strong predictive factor
for further stricture dilations in children with Grade II
and Grade III lesions.'"*! With this negativity in mind,
some authors advocate an early esophageal dilation within
10-21 days of first caustic exposure. They performed this

early approach to symptomatic patients'>>"">

and sug-
gested that it is applicable in many situations to prevent
the risk of late identification of strictures associated with
factors such as symptoms masking the reduction of solid
food intake.!" Stricture formation varies between 2% and

63% and basically occurs in the proximal to mid-
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esophagus. Dilation programs ideally start in the third
week following the damage. When it is delayed to more
than 3 weeks there is a risk of increased fibrotic stenosis
and a prolonged period required for dilation, and a delay in
starting dilation treatment has been shown to increase the
likelihood of esophagus replacement surgery.>” When the
“age appropriate” esophageal calibration rate is reached,
dilation frequency is reduced to once every 2—3 weeks or
once a month, based on symptoms.''

In the majority of children who develop stricture, a
dilation program is carried out once a week or every 2
weeks for 3 months, with a mean of 12 esophageal
dilations."" Gundogdu et al reported good prognostic fac-
tors following stricture dilation as; the stricture having
developed associated with ingestion of a substance other
than caustic soda, stricture length shorter than 5cm which
have developed in the esophagus upper third, and patients’
age younger than 8 years.”

Antegrade bougie dilations under fluoroscopic gui-
dance along with retrograde bougie dilations via a gastro-
stomy route are reserved for long strictures, and the
perforation rate has been reported to be 0.4-17.4%."!

Esophageal carcinoma develops in 1-4% of strictures,
especially in patients who underwent esophagectomy and
colonic interposition. In these patients, long-term surveil-
lance is essential since there is a risk of malignancy
development.'> Previous reports have shown that the risk
of development of carcinoma of the esophagus among
patients with corrosive-induced esophageal strictures is
more than 1000 times that of persons without strictures.”*
In a recent report from Korea, Noh et al reported that the
mean duration from caustic ingestion to diagnosis of can-
cer was estimated at 42 years.”” In their series of 15
patients, pathologic specimens revealed a squamous cell
carcinoma. Ten patients had their tumor involving the
stenotic portion originating from the pre-existing lye stric-
ture, with three patients the tumor were limited to the
stricture and 7 patients had their tumor extending just
proximal to the stenosis site.

Conclusion

Endoscopy is the most commonly performed method for
the removal of a foreign body, but as types of foreign
bodies in digestive tract vary in different societies they
cause a wide range of symptoms. There is a need for
further extensive studies related to success and complica-
tion rates.

In cases of caustic substance ingestion, endoscopy
indication criteria remain unclear as there is no correlation
between symptoms and lesion severity. The determination
of the treatment steps related to the stricture formation risk
is based on endoscopic lesion grading. With timely and
correct diagnosis of cases of foreign body and caustic
substance ingestion by risk evaluation appropriate to the
substance ingested and clinical presentation, it is possible
to overcome serious complications and morbidities with an
appropriate treatment approach.
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