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Abstract
The best modality for foreign body removal has been 

the subject of much controversy over the years. We 
have read with great interest the recent article by 
Souza Aguiar Municipal Hospital, Rio de Janeiro, Brazil, 
describing their experience with the management of 
esophageal foreign bodies in children. Non-endoscopic 
methods of removing foreign bodies (such as a Foley 
catheter guided or not by fluoroscopy) have been 
successfully used at this center. These methods could 
be an attractive option because of the following 
advantages: Shorter hospitalization time; easy to 
perform; no need for anesthesia; avoids esophagoscopy; 
and lower costs. However, the complications of these 
procedures can be severe and potentially fatal if 
not performed correctly, such as bronchoaspiration, 
perforation, and acute airway obstruction. In addition, it 
has some disadvantages, such as the inability to directly 
view the esophagus and the inability to always retrieve 
foreign bodies. Therefore, in Western countries clinical 
practice usually recommends endoscopic removal of 
foreign bodies under direct vision and with airway 
protection whenever possible.
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Core tip: The best modality for foreign body removal 
has been the subject of much controversy over the 
years. Non-endoscopic methods such as a Foley 
catheter technique have a lot of advantages, such 
as their simplicity and cost savings, particularly for 
proximally located coins. However, their complications 
can be potentially serious regarding airway obstruction 
or perforation. This article will discuss the point of view 
of the European and Western countries, which usually 
recommend endoscopic removal of foreign bodies 
under direct vision and with airway protection whenever 
possible.
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COMMENTARY ON HOT TOPICS
We have read with great interest the recent article 
by Souza Aguiar Municipal Hospital, describing their 
management of esophageal foreign bodies in children. 
This is a relevant experience and we understand the 
authors’ point of view regarding the benefits gained 
from using non-endoscopic methods for the removal 
of foreign bodies due to their simplicity and cost 
savings. However, we would like to point out that 
the management strategy is different in most of the 
medical hospitals in Western countries. Generally, it 
is recommended that endoscopic removal of foreign 
bodies is carried out under direct vision; in addition, 
among the child population it is also recommended to 
protect the airway with an endotracheal tube during 
foreign body removal. In our opinion, this should be 
considered as a more effective and safer practice in 
children.

The aim of this article is to describe a comprehensive 
approach towards children presenting with foreign 
body ingestion, and to discuss the difference between 
endoscopic methods and non-endoscopic methods of 
removing foreign bodies.

INTRODUCTION
The ingestion of foreign bodies is a frequent complaint 
in Pediatric Emergency services[1]. Fortunately, only 
10%-20% will require removal[2] because most of them 
(80%) spontaneously advance distally. The primary 
location of lodged esophageal foreign bodies is the 
proximal esophagus and coins are the most prevalent 
foreign bodies. Other esophageal locations include: The 
aortic arch and the lower esophageal sphincter[1,3]. Only 
1% of cases will require a surgical removal[4].

INITIAL EVALUATION/DIAGNOSIS
If the foreign body ingestion is suspected (ingestion 
witnessed by a caretaker, or the child has respiratory or 
digestive symptoms), we firstly recommend to perform 
simple chest and abdomen X-ray studies in all children. 
These X-ray studies sometimes allow us to detect the 
object (although not all foreign bodies are radiopaque), 
or complications (such as air in the mediastinum and 
subcutaneous emphysema, indicating esophageal 
perforation)[5]. Also, it allows to distinguish between 
different types of foreign bodies (for instance button 
batteries can be distinguished from coins because 
of a double contour from a lateral view)[6]. Although 
radiographic contrast could be used for foreign bodies 

which are not radiopaque, it generally should be avoided 
due to aspiration risk[5]. Computed tomography scan 
may be performed in selected cases if a complication 
is suspected. If perforation, peritonitis or small-bowel 
obstruction are confirmed, endoscopy is contraindicated 
and, in most cases, surgery is required[5].

TREATMENT
The type of object, its location, the child’s symptoms, 
the skills of the physician, and the usual institutional 
practice in relation to their available means will dictate 
the treatment of gastrointestinal foreign bodies. 

NON-ENDOSCOPIC TREATMENT
Many non-endoscopic techniques have been described 
in the article by Souza Aguiar Municipal Hospital, 
including Foley catheter balloons. 

In experienced hands, particularly for proximally 
located coins, a Foley catheter under fluoroscopic 
guidance can be inserted into the esophagus to a depth 
distal to the site of the impacted object. Then, the 
balloon is inflated symmetrically and traction is applied 
until the foreign body is removed. Before the catheter 
is withdrawn, the child is placed in a prone oblique 
position with mild cervical extension[6].

Advantages of the Foley catheter method are: 
Efficacy (83%-90%), quick treatment (20 min), no 
need for anesthesia, available to be performed on an 
outpatient basis, and cost-effective with a reported 
savings of $5027.31 per patient[2,7]. 

Complications after Foley balloon extraction are rare 
and generally minor[8-10] but some of them could be 
potentially serious because the procedure is performed 
blindly and depends on the physician’s skill. Schunk 
et al[9] reported a rate of 2% minor and 1% major 
complications. Minor complications included vomiting 
and nasal bleeding; major complications are transient 
airway compromise, mucosal erosion, esophageal 
mucosal laceration that required extensive surgical 
repair, respiratory distress and hypoxia[11]. To date, 
only one case has reportedly led to death, caused by 
broncoaspiration of a coin during the Foley catheter 
removal[12]. 

Careful patient selectionis critical in preventing 
complications. The use of Foley balloon extraction is 
contraindicated in the following situations[7,13]: (1) 
impactions of more than 72 h (or more than 24 h 
in some centers); (2) three unsuccessful removal 
attempts; (3) complete obstruction of the esophagus; 
(4) esophageal perforation; (5) multiple foreign body 
impaction; (6) signs of airway distress or obstruction; 
(7) children younger than 1.5 years; (8) sharp-edged 
foreign bodies; and (9) button batteries that have 
been impacted for more than 2 h. From our point 
of view, button batteries should always be removed 
endoscopically as early as possible because of the 
likelihood of tissue liquefaction-necrosis and perforation. 
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Foley catheter extraction could only be an acceptable 
alternative in the first two hours post-impaction if 
endoscopy is not available[13]. 

Esophageal bougienage has also been used succe-
ssfully in different centers[14]. An esophageal dilator is 
easily and quickly passed down through the esophagus 
to the estimated depth of the foreign body in order 
to push it into the stomach. This technique is efficient 
(success rate of 94%-95% vs 100% endoscopic success 
rate)[14-16], can be performed quickly without anesthesia 
in the emergency department, and is available to 
perform on an outpatient basis. It has been considered 
to be the most cost-effective strategy in an analysis com-
parison of 4 management strategies for coins (endos-
copy, esophageal bougienage, an outpatient observation 
period or an inpatient observation period)[17]. Arms et 
al[15] found a payment difference of $4200 between non-
endoscopic and endoscopic techniques. 

However, the esophageal bougienage method has 
some significant additional disadvantages[14]. On one 
hand, bougienage does not retrieve the foreign body 
and it may be contraindicated in children with potential 
intestinal inflammatory or fibrotic conditions, such as 
Crohn’s disease or a personal history of duodenal or 
small bowel surgery with intestinal anastomosis due 
to the risk of gastric or intestinal obstruction requiring 
further invasive procedures[16]. On the other hand, 
it is imperative to discard the presence of multiple 
coins, a battery or a foreign body with a complex con-
figuration because the identification of these foreign 
bodies requires urgent endoscopic removal[16]. It is 
unclear whether children under one year of age should 
be excluded from bougienage, but it may advisable, 
particularly since most ingestions by infants are also 
not witnessed. An additional disadvantage is that a 
second radiography is always needed to determine coin 
passage into the stomach or the small bowel[16]. Other 
disadvantages and contraindications are the same as 
previously pointed out concerning the use of a Foley 
balloon (see above): No airway protection, lack of direct 
visualization of the esophagus, patient discomfort and 
exposure to radiation.

Minor complications of esophageal bougienage are 
vomiting, discomfort and gagging. To date, there have 
been no reports of major complications associated with 
selected bougienage of esophageal coins in children[16] 
but it is still an uncommon management technique. 

A third non-endoscopic uncommon procedure is 
the penny-pincher technique: A grasping endoscopic 
forceps is inserted though a soft rubber catheter and is 
then inserted like an orogastric tube under fluoroscopy. 
After the forceps reaches the object, the object is 
grasped and removed. The technique does not require 
sedation or placement of an advanced airway device[18].  

So, in summary, there is still a great grade of contro-
versy regarding non-endoscopic methods, mainly 
regarding patient safety. Although the complications of 
these procedures are reported as “low” as shown by 
the Souza Aguiar Municipal Hospital study, they can be 

severe and potentially fatal (e.g., airway obstruction, 
perforation)[9,10], so their performance should be limited 
to physicians experienced in the procedures and in 
airway management, with suction apparatus, and 
oxygen supply readily available[7,15,19]. Therefore, in our 
opinion, endoscopic approaches are recommended 
in most cases[1,3,5,6,20,21]  when adequate resources are 
available.

ENDOSCOPIC TREATMENT
Both, rigid endoscopy and flexible endoscopy proce-
dures are safe and effective for food impaction and 
foreign bodies[22], allowing excellent visualization and 
biopsy of the esophagus if required. 

Flexible endoscopy is considered as the ‘‘first line’’ 
approach with a success rate of between 80%-100% 
and a less than 1% risk of perforation[16,22-24]. Rigid 
endoscopy is considered as a ‘‘second line’’ when flexible 
endoscopy is not effective (6.6%) and possibly for 
those foreign bodies located in the upper esophagus[23]. 

This technique allows having a wider lumen that is a 
great help for the removal of foreign bodies[12]. Rigid 
endoscopy success rate is 87%-98% and perforation 
rate is 3%. 

Compared with the standard practice of endoscopy 
in adults, it is generally recommended in children that 
foreign-body removal should be performed under 
general anesthesia with endotracheal intubation to 
protect the airway from aspiration[1,20,21,23,25]. 

Most flexible endoscopy complications are considered 
minor[26]. Regarding anesthesia, minor complications are 
described in 1.5% of patients[27] and the most frequent 
are bronchospasm, delayed extubation and fever[26].  
Regarding endoscopy, complications are reported in 
2%-3% of patients and decrease with age[28], the most 
common being hypoxia (1.5%) and bleeding (0.3%). 
Also, it has been published that a long duration between 
the ingestion until the endoscopy is performed, and 
the finding of initial mucosal injury are well-known 
risk factors related with complications after endoscopic 
foreign body removal[29]. 

There are few contraindications to perform an 
endoscopic procedure in children such as unstable 
airways, cardiovascular collapse, gastrointestinal per-
foration or peritonitis. The children’s weight is rarely a 
contraindication, and upper endoscopic examination can 
be safely performed in neonates as small as 1.5 to 2 
kg[21,30]. Relative contraindications include coagulopathy, 
thrombocytopenia, recent abdominal surgery, unstable 
cardiopulmonary disease, and recent oral intake[21,26]. 

Endoscopic treatment has a lot of advantages. 
As already mentioned, the greatest advantage is the 
capability of direct evaluation of esophageal mucosa 
because esophageal abnormalities in children range 
between 6% and 13% in different foreign bodies 
studies[22,23]. Endoscopic examination allows biopsy if 
required (e.g., eosinophilic esophagitis), and also allows 
more complex techniques such as stricture-dilation, as 

380 May 10, 2016|Volume 8|Issue 9|WJGE|www.wjgnet.com

Burgos A et al . Management of ingested foreign bodies in children



distal esophagus can be observed for 12 to 24 h (Figure 
1). Endoscopy is indicated if the coins remain in the 
esophagus or if the patient is symptomatic. Endoscopic 
devices that are most frequently used in this situation 
are snare, rat-tooth or alligator forceps or retrieval 
nets[6].

Long objects can be removed with a snare or basket 
and, in selected cases in the adult population, with the 
help of an overtube.

Sharp-pointed objects have risk of perforation 
(35%) and they must always be removed (Figure 2). 
We can use forceps, snares or retrieval nets. If the 
object cannot be reached endoscopically due to deep 
migration, daily radiographs should be obtained[6,20].

Regarding object location, 20% of foreign bodies 
lodged in the esophagus may harbor risk of aspiration 
and perforation, so we recommend endoscopic 
removal in the first 24 h of ingestion. The size will be 
determinant for its removal if the foreign body has 
already passed to the stomach (60%). In older children, 
objects wider than 2 cm and longer than 4-6 cm should 
be removed[5,35-37]. In infants and young children, the 
limit could be 3 cm[3]. If the object has passed the 
duodenum, conservative treatment is recommended  
(Table 2). 

In relation with the type of foreign body, button cell 
and disk batteries are very dangerous because of the 
likelihood of liquefaction necrosis of the tissues and 
perforation. Therefore, endoscopic emergent removal 
is always recommended and it can be completed with a 
rat tooth grasper, a retrieval basket or a net[20]. In this 

well as the possibility to perform a push enteroscopy in 
selected cases. It can be used not only for proximally 
located coins, but also for different types and multiple 
objects in any location (upper, medium or lower eso-
phagus and also stomach or duodenum), as will be 
described later.

In addition, various retrieval devices can be used to 
remove the object (polypectomy snares, rat-tooth and 
alligator forceps, Dormier baskets, magnetic probes 
polyp graspers, retrieval nets, and friction-fit adaptors 
or banding caps)[6]. The most appropriate device 
according to the characteristics of the foreign body 
should be chosen. However, the type of the device can 
be changed depending on the success with the previous 
one. 

We agree with the authors regarding Magill forceps. 
Magill forceps are angled forceps commonly used in 
anesthesia. They can remove some objects located in 
the oropharynx or upper esophagus, with the help of 
a laryngoscope or rigid esophagoscopy under general 
anesthesia[31,32]. A 96% success rate is described with 
this method[33].

An overtube may be used to provide airway 
protection in adults. In children its use has not been 
generally recommended due to its diameter, except in 
selected cases[34]. A protector hood or a transparent 
distal cap[6,20] can also help to avoid mucosal injury 
during endoscopic removal procedure of sharp objects.

ENDOSCOPIC TREATMENT: SPECIAL 
SITUATIONS
The risk and the timing of the endoscopic intervention 
depend on: The shape, size and content of the foreign 
body, anatomic location, and the time since their 
ingestion. Classifications of foreign bodies and timing 
of the endoscopic intervention are described in Tables 
1 and 2. In the case of esophageal obstruction, button 
cell batteries, magnets or sharp-pointed objects in the 
esophagus, emergent removal is always required.

Regarding object shape, short-blunt objects (coins) 
are the most prevalent foreign bodies in children. If the 
patient is asymptomatic, coins placed especially in the 
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  Objects shape
     Short-blunt: Coins, rings
     Long: Utensils for eating, string, cord, toothbrush
     Sharp-pointed: Nails, pins, tacks, toothpicks, chicken, fish bones
  Objects including poisons
     Button cell and disk batteries
     Cylindrical batteries (these batteries do not typically discharge 
     electrical current the way button batteries do)
     Narcotic packets
  Objects inducing esophageal or gastrointestinal obstruction
     Magnets
     Food bolus impaction
     Superabsorbent polymers

Table 1  Classifications of foreign bodies

  Emergent endoscopy
     Esophageal obstruction (patient unable to manage secretions)
     Sharp-pointed objects in the esophagus (or in the stomach/small 
     bowel if symptomatic)
     Disk or button cell batteries in the esophagus (or in the stomach/small 
     bowel if symptomatic)
     Magnets in the esophagus (or in the stomach/small bowel if symptomatic)
  Urgent endoscopy
     Esophageal foreign objects that are not sharp-pointed
     Esophageal food impaction in patients without complete obstruction 
     Sharp-pointed objects in the stomach or duodenum (if asymptomatic)
     Objects > 6 cm in length at or above the proximal duodenum in adults
     Disk and button cell batteries in the stomach (if age < 5 and button 
     battery > 20 mm)
     Magnets within endoscopic reach (if asymptomatic)
     Absorptive object
  Nonurgent (elective) endoscopy
     Objects in the stomach with diameter 2.5 cm in adults
     Objects > 2 cm and longer than 5 cm in older children
     Objects longer than 3 cm in infants and young children
     Coins in the esophagus may be observed for 12-24 h before endoscopic 
     removal in an asymptomatic patient
     Disk and button cell batteries and cylindrical batteries that are in the 
     stomach of patients without signs of gastrointestinal injury may be 
     observed for as long as 48 h. Batteries remaining in the stomach 
     longer than 48 h should be removed

Table 2  Timing of endoscopy for ingested foreign bodies

Modified from American Society of Gastrointestinal Endoscopy and 
NASPGHAN Endoscopy Committee. 
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Magnets should also always be removed, even 
if only one magnet is evident[6]. If the child ingests 
two magnets or a magnet and a metal object, these 
two objects can trap a portion of bowel wall causing 
necrosis, fistula or perforation. 

Food bolus impaction in children can often mean 
an underlying esophageal pathology (e.g., eosinophilic 
esophagitis)[38]. Sometimes intravenous Glucagon is 
firstly used but its results are equivocal[39]. Bolus can be 
“extracted” or “pushed” into the stomach with a snare 
or retrieval net (Figure 3). 

Other completely different types of foreign bodies 

situation, we can also use a through-the-scope (TTS) 
balloon (Fogarty balloon or Controlled Radial Expansion  
balloon) to remove the foreign body. This is a similar 
practice as the authors recommend with the Foley 
catheter in the article, but with the additional help and 
safety provided by both, the endoscope and the balloon 
together, with the importance of adding the airway 
protection[6]. Cylindrical batteries lodged in the stomach 
of an asymptomatic patient may be observed for 48 
h; however, batteries that do not pass spontaneously, 
batteries in a symptomatic patient or multiple gastric 
cylindrical batteries should be removed[6,35]. 
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Figure 1  Short-blunt objects: A ring. The ring in the esophagus was observed for 24 h before endoscopic removal. A: Esophagus; B: Stomach; C: Rat-tooth 
forceps.

Figure 2  Sharp-pointed objects. A: Fish bone; B: Nail; C: Chicken bone. Removal with alligator forceps.

A B C

A B C

A B C

Figure 3  Food bolus impaction in patient with eosinophilic esophagitis. A: Removal with a snare; B: Esophageal rings, linear furrows and mucosal fragility; C: 
Stricture.
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are narcotic packets: Unfortunately, children can 
transport these substances into their stomach like 
“body packing”. In this case, endoscopic removal is 
contraindicated in order to avoid the rupture of the 
contents[6,20]. 

Finally, superabsorbent polymers in some feminine 
hygiene products (tampons) and children’s toys can 
absorb and retain large amounts of water causing 
intestinal obstruction if they are ingested[40]. In the 
case of ingestion of superabsorbent objects, emergent 
or urgent endoscopy should be recommended with a 
retrieval net or basket for round objects and a polyp 
snare for larger and irregular shaped objects.

CONCLUSION
The best modality for foreign body removal has been 
the subject of much controversy over the years. Non-
endoscopic methods such as a Foley catheter or an 
esophageal bougienage have many advantages, such 
as their simplicity and cost savings, particularly for 
proximally located coins. However, their complications 
can be potentially serious regarding airway obstruction 
or perforation. Only experienced hands should perform 
both techniques and they should be avoided if there 
has been previous esophageal surgery or the object 
has been impacted for more than 24 h. Endoscopic 
procedures allow direct examination of the esophagus 
and more complex techniques with airway control; 
in addition, they can be used not only for proximally 
coins, but also for different types and multiple objects 
in any location (esophagus, stomach or duodenum). 
Therefore, in Western countries clinical practice usually 
recommends endoscopic removal of foreign bodies 
under direct vision and with airway protection whenever 
possible.
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