
Anil Thomas George, Sandeep Motiwale

Magnets, children and the bowel: A dangerous attraction?

Anil Thomas George, Department of Physiology, St Mark’s 
Hospital, London HA1 3UJ, United Kingdom
Anil Thomas George, Sandeep Motiwale, Department of Pae-
diatric Surgery, Queen’s Medical Center University Hospitals, 
Nottingham NG7 2UH, United Kingdom
Author contributions: George AT drafted and wrote the review 
paper; Motiwale S discussed the topic and corrected the paper.
Correspondence to: Dr. Anil Thomas George, Department of 
Physiology, St Mark’s Hospital, Watford Road, Harrow, London 
HA1 3UJ, United Kingdom. anilthomasgeorge@hotmail.com
Telephone: +44-1803-654806  Fax: +44-1803-654996
Received: July 6, 2012              Revised: August 13, 2012  
Accepted: August 16, 2012
Published online: October 14, 2012 

Abstract
Reports of magnet ingestion are increasing rapidly 
globally. However, multiple magnet ingestion, the sub-
sequent potential complications and the importance of 
the early identification and proper management remain 
both under-recognized and underestimated. Published 
literature on such cases could possibly represent only 
the tip of an iceberg with press reports, web blogs and 
government documents highlighting further occurrence 
of many more such incidents. The increasing number 
of complications worldwide being reported secondary 
to magnet ingestion point not only to an acute lack of 
awareness about this condition among the medical pro-
fession but also among parents and carers who will be 
in most cases the first to pick up on magnet ingestion. 
There still seems to be no consensus on the manage-
ment of magnet ingestion with several algorithms being 
proposed for management. Prevention of this condition 
remains a much better option than cure. Proper educa-
tion and improved awareness among parents and car-
ers and frontline medical staff is key in addressing this 
rapidly emerging problem. The goal of managing such 
cases of suspected magnet ingestion should be aimed 
at reducing delays between ingestion time, diagnosis 
time and intervention time.
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INVITED COMMENTARY ON HOT 
ARTICLES
Background
Ingestion of  foreign bodies is a common clinical prob-
lem; the occurrence of  which has been steadily increasing 
all over the world. More than three quarters of  such cases 
occur in children[1]. Of  particular concern is the diagnos-
tic and management dilemma that is posed by the inges-
tion of  magnetic elements. Ingestion of  a confirmed 
single magnet by itself  does not pose a problem because 
it behaves just as an isolated foreign body. The single 
magnet in most cases moves through the gut harmlessly 
and silently and usually gets expelled without complica-
tions[2,3]. However, the ingestion of  multiple magnets or 
a single magnet along with another metallic piece poses a 
totally different challenge as these magnetic elements can 
get attracted to each other with forces up to 1300 G[4] and 
any intervening bowel wall between the attracted parts 
eventually undergoing pressure necrosis. Subsequent fis-
tulization between bowel loops can remain silent until it 
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leaks and peritonitis intervenes.

Magnitude of the problem
The issues of  foreign body ingestion have been well 
discussed in the literature. However, multiple magnet 
ingestion, the subsequent potential complications and 
the importance of  the early identification and proper 
management remain both under-recognized and under-
estimated. Reports of  multiple magnet ingestion and 
its complications have been steadily increasing over the 
past few years, with over 15 cases being reported in the 
literature over 7 mo in 2012 compared to 10 cases in 
2010, and two cases per year about a decade ago[3,5-8]. 
Published literature on such cases may represent only the 
tip of  an iceberg with press reports, web blogs and gov-
ernment documents highlighting further occurrence of  
many more such incidents[5]. The extent of  the problem 
is highlighted as a total of  128 published cases across 18 
countries assimilated in 2010 have now expanded to over 
150 cases over 22 countries in 2012[6-10]. The majority of  
such cases have involved the ingestion of  either two or 
three magnetic elements, although there is one reported 
case of  nearly 100 pieces[11].

Initial reports of  this condition more than a decade 
ago were mainly confined to infants and toddlers. Chil-
dren with a variety of  psychological conditions including 
autism, developmental delays, history of  pica, schizoid 
characteristics, Angelman syndrome, behavioral prob-
lems, Beckwith-Wiedemann syndrome with develop-
mental delays, 4p syndrome, congenital hydrocephalus, 
mental retardation, reactive attachment, and anxiety were 
thought to be at a higher risk for accidental ingestion[11]. 
Of  interest was the fact that this group comprised < 15% 
of  the total cases reported so far.

Presently, the incidence of  this problem no longer 
remains confined to these groups. Recent reports sug-
gest that multiple magnet ingestion seem to be occurring 
with increasing frequency in fully developed older age 
groups[5,11,12]. 

The origin of  most of  these magnetic elements has 
been traced to toys, either directly belonging to the child 
or to an elder sibling[9,11-13]. A possible cause for the 
increase of  such cases is the easy availability of  cheap 
toys that contain magnetic elements[14]. New-generation 
magnets are made of  combinations containing iron, 
along with other rare earth elements including boron and 
neodymium, and such magnets tend to be nearly 10 times 
stronger than standard iron magnets. This has enabled 
the miniaturization of  magnets for inclusion in various 
small toys[3,15]. In many of  these toys, the magnetic ele-
ments are poorly embedded in plastic moulds from which 
they can easily become detached[16].

Diagnosis 
The key to diagnosis is to obtain a reliable history of  
magnet ingestion. A credible history of  ingestion is cru-
cial in the early recognition and correct management of  
this condition. The lack of  a documented history of  in-

gestion in nearly half  of  the reported cases even among 
the older age groups is of  concern[5]. Younger children 
or those with developmental delays may be hindered by 
their inability to communicate effectively to their parents 
due to their limited linguistic or developmental abilities. 
Older children may hesitate to inform parents due to a 
sense of  guilt or embarrassment or a fear of  the conse-
quences[9,17]. This may have a direct bearing on the time 
interval between ingestion and intervention. This may be 
shorter if  there is evidence of  ingestion or longer when 
only the occurrence of  bowel complications may high-
light an underlying magnetic pathology. Time intervals 
between ingestion and intervention have varied from a 
few hours to a few months[5].

Symptoms may vary from totally asymptomatic or an 
unrelated pain to a mild flu-like illness with nonspecific 
symptoms of  nausea, vomiting, cramps, or abdominal 
pain to features of  bowel obstruction or localized perito-
nitis[3,5,12,18] (Figure 1A, B).

Plain abdominal radiographs almost always pick up 
these objects and is a simple and quick screening test if  
a history of  ingestion is obtained[19-21]. Plain radiography 
is a sensitive tool to screen and identify such cases but 
is poor in differentiating whether the ingested magnet 
is truly only single or is actually composed of  multiple 
densely adherent magnetic elements. Although radio-
graphs can be taken at different angles and planes, the 
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Figure 1  Symptoms may vary from totally asymptomatic or an unrelated 
pain to a mild flu-like illness with nonspecific symptoms of nausea, vomit-
ing, cramps, or abdominal pain, to features of bowel obstruction or local-
ized peritonitis. A: Magnetic cause for an acute appendicitis in an 8-year-old 
child; B: Laparotomy for peritonitis showed small bowel fistulation caused by 
two magnets. 
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differences in radiographic appearances between a single 
magnet and multiple magnets adhered to each other may 
be subtle and impossible to differentiate[2]. Subtle sepa-
rations or gaps between otherwise individual metallic 
pieces may point to the presence of  multiple magnetic 
elements or the presence of  intervening bowel between 
the magnets. However, this is by no means diagnostic and 
the absence of  any gaps within the imaged magnet does 
not exclude more than one magnet nor the absence of  
bowel wall involvement[2]. In addition, the failure of  the 
ingested magnetic element to progress through the bowel 
on subsequent follow-up radiographs should raise the 
suspicion of  multiple magnetic elements with entrapped 
bowel, although this is not diagnostic because the mul-
tiple magnets can move en bloc[2,17,22,23]. Documenting the 

size and shape of  the swallowed object on radiography 
and confirming the presence of  only a single magnet 
may be challenging because such ingested magnets tend 
to be miniature and they usually originate from children’s 
toys[3,12].

Computed tomography and ultrasound can be per-
formed but may not contribute greatly because they gen-
erally lack the sensitivity to determine the multiplicity of  
or the presence of  trapped bowel between the magnetic 
objects. Magnetic resonance imaging (MRI) scans should 
not be performed due to the magnetic nature of  the in-
gested foreign body and bowel perforation secondary to 
inadvertent MRI has been reported[8].

Management
Management of  ingested foreign bodies still relies to a 
great extent on “masterly inactivity”, whereby the ingest-
ed foreign body traverses the gut and is expelled without 
any complications. 

There still seems to be no consensus on the manage-
ment of  magnet ingestion, with several algorithms being 
proposed[2,3,5,21]. A common underlying theme is that in 
cases of  multiple magnet ingestion, conservative manage-
ment may have no appreciable role. Surgical exploration 
and removal remains the preferred management irrespec-
tive of  the size or shape of  the magnet[19]. 

A diagnostic and management dilemma arises if  
there is a doubt as to whether one or more magnets were 
ingested. A proper history is important to help identify 
between single or multiple magnet ingestion, but reliable 
documentation of  ingestion may not always be present[5]. 
Clear differentiation is not always possible between the 
two because multiple magnets may tend to be densely 
adherent to each other and can mimic a single object on 
imaging. 

Conservatively discharging the child back to the co
mmunity without reliable evidence of  single magnet 
ingestion may have the potential to cause unnecessary 
morbidity[3,5]. Undiagnosed multiple magnets can tend to 
remain asymptomatic for several weeks or months until 
potentially disastrous complications intervene[5].

Close observation of  such cases even if  they are as-
ymptomatic may be prudent given the lack of  any inves-
tigation which can effectively rule out multiple adherent 
magnets. If  single magnet ingestion is suspected, normal 
progression through the bowel can be monitored closely 
with expulsion of  the magnet through a bowel move-
ment[21].

If  multiple magnet ingestion is suspected, the entire 
gastrointestinal tract remains at risk of  perforation even 
if  the child is asymptomatic (Figure 2A-C). All such cases 
should be reviewed urgently by the surgeon with a view 
to magnet removal. If  pediatric surgery expertise is not 
available, urgent transfer to an appropriate specialist cen-
ter is important (Figure 3). 

The aim of  management in cases of  suspected mul-
tiple magnet ingestion should be to shorten the delays 
between ingestion time, diagnosis time and intervention 
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Figure 2  If multiple magnet ingestion is suspected, the entire gastrointes-
tinal tract remains at risk of perforation even if the child is asymptomatic. 
A: Asymptomatic 18-mo-old child 96 h after ingestion of magnet; B: Silent 
gastro-jejeno-colic fistula at laparotomy; C: Ten strongly attracted magnetic 
balls lying across the fistula.
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potential risk of  silent bowel perforation and fistulation 
from accidental ingestion of  magnets. The importance 
of  increasing awareness regarding the potential complica-
tions of  magnet ingestion is crucial. This could prompt 
parents and carers to identify earlier cases of  suspected 
magnet ingestion and rapidly seek appropriate medical at-
tention, and considerably reduce the delay between inges-
tion and diagnosis.

There also exists a lack of  awareness among the med-
ical profession about the potential of  multiple magnet 
ingestion to do great harm. Improving awareness among 
frontline medical staff  can help to reduce the time delay 
between ingestion and diagnosis, as well as between diag-
nosis and intervention. 

There is also a need for tighter control and regulation 
of  toys with magnetic components. Since 2006, there 
have been numerous alerts and recalls from Canadian 
and United States consumer product safety commissions 
issued in relation to children and the sale of  toys with 
small ingestible magnetic parts[2,24]. The occurrence of  
such cases from over 21 countries worldwide highlights 
that this is no longer confined to a localized geographi-
cal region or population. Toy manufacturers all over the 
world can incorporate easily visible warnings regarding 
the presence of  small magnetic parts in the toys on the 
labels. Highlighting age restriction on toys may not by 
itself  cover much ground without improved awareness 
because younger children can accidentally ingest magnetic 
elements from toys that may have been appropriately 
bought for elder siblings in the family.

Parents, carers and medical staff  globally remain 
under-informed and largely unaware regarding this rap-
idly increasing potential public health problem. The goal 
of  managing such cases of  suspected magnet ingestion 
should be to reduce the delays between ingestion time, 
diagnosis time and intervention time.
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