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A  Case  of  Intestinal  Perforation  Due  To  Multiple  Magnet
Ingestion: Minimally invasive approach is possible
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Abstract
Ingestion of foreign bodies is a common problem in children, most
of which pass spontaneously through the gastrointestinal tract. A
single magnet is like other foreign bodies, but it is an emergency
situation when ingested more than one or with metallic  objects
together. They can bind by dragging the loops due to the strong
attraction force, eventually leading to serious complications such
as  ulceration,  necrosis,  fistula  formation,  perforation,  intestinal
obstruction, and volvulus in the intestinal wall. In this report, we
aim to present a case with acute abdominal symptoms caused by
many magnets ingestion in the review of the literature.
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Introduction

Foreign bodies ingested by children usually
leave the gastrointestinal  tract  without any
problems.  Although  a  single  ingested
magnet  has  a  similar  process  to  other
foreign  bodies,  when  a  child  ingested
multiple  or  with  metallic  objects,  they  can
cause ulcers and pressure necrosis in the 
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intestinal wall, and subsequently perforation,
fistula  formation,  and  intestinal
obstruction(1).  Management  of  magnet
ingestion  ranges  from  observation
spontaneously  leaving  of  the  magnet  from
the  gastrointestinal  system  with  serial
graphics  up  to  serious  complications  that
require surgical intervention (1,2).
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We  aimed  to  present  an  8-year-old  male
patient  with  intestinal  perforations  due  to
multiple  magnets  ingestion  and  to  discuss
the management by reviewing the literature.

Case report

An 8-year-old  male  patient  was referred  to
our clinic with complaints of abdominal pain
and  bilious  vomiting  for  2  days.  It  was
learned from history that the child ingested
some  magnets  3  days  ago,  when  it  was
detailed, he was influenced by the games on
the  internet  and  he  would  have  a  special
magnetic power if  he ingests the magnets.
Physical  examination  revealed  abdominal
tenderness,  defense,  and  rebound  in  all
quadrants and decreased bowel movements.
Laboratory results were within normal limits
except leucocyte count of 36 450/mm3 with
76% neutrophils. There was no free air in the

abdominal  X-ray  examination  but  dilated
bowel  loops  and  multiple  opaque  foreign
bodies in the left lower abdomen were seen
(Figure 1).

When compared to the radiograph taken the
day  before  in  the  referral  center,  it  was
understood that the foreign bodies did not
move.  Since  the  patient’s  vital  signs  were
stable and there were signs of peritonitis, we
opted  to  perform  a  minimally  invasive
approach by laparoscopy.  Laparoscopy was
performed  by  creating  12  mmHg
pneumoperitoneum  and  placing  a
transumbilical 10  mm camera port and right
lower quadrant 5 mm working port,  it  was
observed that the omentum adhered to the
intestines.  When  the  omentum  was
retracted, perforations in the small intestine
and  magnets  sticking   together  from  the
intestinal wall were observed (Figure 2a and
2b).

Figure  1.  Plain  abdominal  X-ray  shows  multiple
magnets  arranged  in  a  rosary  in  the  lower  left
quadrant

Figure  2.  Laparoscopic  photographs  showing  the
small intestine perforated by a magnet (a); and the
possible mechanism the other two perforations (b)

However, since it would be difficult to repair
the perforation sites intracorporeally without
escaping  the  magnets  into  the  intestinal
lumen,  the  umbilical  port  incision  was
extended and the perforated  segment was
taken out of the abdomen (Figure 3a). All of
the magnets (17 spherical  Buckyballs)  were
removed in the form of a rosary (Figure 3b).
The  perforation  points  were  repaired
primarily  using  with  4/0  polyglactin  suture
(Figure  3c  and  3d).  The  postoperative
treatment was uneventful; he was 
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Figure 3. Intraoperative photograph showing perforated bowel segment (a), removed magnets (b), perforation
points (arrows) (c), and repair (d) after removal from the umbilical incision

Figure 4. Postoperative cosmetic appearance of the
umbilical incision

discharged  on  the  7th  postoperative  day
without  complications.  The  cosmetic
appearance  was  satisfactory  at
postoperative 2nd month (Figure 4).

Discussion

Approximately  90%  of  ingested  foreign
bodies  pass  through  the  gastrointestinal
tract without any problems, 10-20% require
non-surgical  intervention,  and less than 1%
surgical intervention (3,4). Powerful rare-earth
magnets,  usually made of  neodymium iron

boron or samarium cobalt alloys, are found
in  toys.  These  different  diameter  magnets
can attract  each other across the intestinal
wall up to 6 times and are strong enough to
reposition  the  intestines  to  meet  (1).  When
the  multiple  magnets  are  aligned  within
reach  of  each  other's  magnetic  force,  they
attract  strongly  each  other,  dragging  the
intestinal walls where they continue to apply
pressure,  causing perforation and pressure
necrosis,  and  finally,  fistula,  bleeding,  or
intestinal  obstruction  (3).  This  mechanism
may explain fistulas between two intestinal
loops  for  disc-shaped  or  flat-surface
magnets,  but  not  multiple  perforations
within  the  same  loop.  Naji  et  al.  have
suggested  that  for  spherical  magnets,  the
propulsive force of peristalsis may cause the
magnets to  separate  from each other,  and
after a while,  the attractive magnetic effect
binds the objects together again, causing the
entire thickness of the intestinal wall (one or
two  different  intestinal  sections)  to  be
squeezed  between  the  magnets  (2).  This
detachment  and  reattaching  theory  may
valid  for  small  round  magnets.  As  in  our
case, it can be thought that the presence of
three perforations only in the 3 cm intestinal
segment, causing many perforations due to
detaching and reattaching by the intestines
with peristaltic movements.
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Most foreign body ingestions typically occur
in children younger than 3 years of age, but
ingestion  of  rare-earth  magnets  appear  to
have  an  approximately  bimodal  age
distribution with peaks at 2 to 4 years of age
and  8  to  10  years  of  age,  with  intakes
extending into the teenage years. The recent
frequent use of magnets as fake piercings to
mimic  piercings  predisposes  teenagers,
especially young girls, to rare earth magnet-
related injuries. On the other hand, children
cannot disclose magnet ingestion for fear of
side effects, which puts them at risk of delay
in treatment  (1). Neodymium magnets, often
small  spheres  called Buckyballs,  have been
produced  as  educational  toys,  stress  relief
products,  and  as  an  artistic  medium.
Compared to conventional magnets, round,
strong Buckyballs attract  each other with a
smaller  area  of  stress,  which  often  causes
intestinal complications (5). Our case ingested
17 Buckyballs in a row. Interestingly, it was
learned  from  his  history  that  he  ingested
because  he  was  influenced  by  internet
games and thought that  if  he ingested,  he
would have magnetic power.

Unless there is a symptom such as a choking
attack,  they are unlikely  to show any initial
symptoms  and  most  children  remain
asymptomatic after magnet ingestion. Cases
presenting with abdominal pain, discomfort
or  cramps,  vomiting,  and  bloating  are  of
concern  as  they  may  indicate  intestinal
obstruction.  Other  patients  may  have
minimal  complaints  or  the  atypical  clinical
presentations of children ingesting magnets
that may mimic viral gastroenteritis such as
vomiting  with  or  without  fever  and  dull
abdominal pain (6-8). Our case presented with
abdominal  pain  and  bilious  vomiting,  and
physical  examination  revealed  the  signs  of
peritonitis  and  defense.  These  findings
indicated perforation.

The  radiographic  appearance  of  ingesting
multiple magnets or of a single magnet with
other  metallic  objects  can  be  difficult  to
distinguish, depending on the angle at which

it  is  imaged.  In suspected cases,  additional
radiographs or fluoroscopy at oblique angles
may be helpful. If it is not noticed at first, the
absence of metallic foreign body movement
on  the  follow-up  radiograph  should  also
increase the suspicion of a magnetic foreign
body  involving  the  intestines.  Intestinal
perforation may have occurred when there is
free  air  and/or  radiographic  signs  of  small
bowel  obstruction  (9).  Fluoroscopy  is  useful
for identifying and confirming foreign body
removal,  but  its  use  in  children  is
controversial in terms of radiation exposure
(10). Serial radiographs were not taken in our
case  that  was  known  to  ingest  magnets,
because there were signs of perforation, and
the  surgical  decision  was  made  after  two
imaging studies.

Early  surgical  intervention  is  required  in
cases  where  the  ingestion  of  multiple
magnets or multiple metallic  and magnetic
foreign  bodies  is  suspected  (11).  Although
significant pressure injury was reported in as
little  as  8  hours  in  those  with  a  definite
history of magnet ingestion, according to the
informal NASPGHAN survey, perforations or
fistulas  were  also  reported  when  magnets
were  removed 12 hours  after  ingestion.  In
general,  it  is  prudent  to  remove  the
magnet(s)  endoscopically  if  possible,
especially if more than one magnet is in an
endoscopy-accessible  location  (6).  In  cases
where  magnets  are  suspected  to  have
passed through the stomach, if  there is  no
evidence of  obstruction and/or  perforation,
magnet  migration  can  be  monitored  with
serial plain radiographs. However, if magnet
migration does not occur and symptoms are
present, surgical intervention is required (7,12).
Besides  endoscopy  in  magnet  ingesting,
laparoscopy,  laparoscopic-assisted  mini-
laparotomy, or laparotomy can be warranted
as  surgical  intervention  (2,12).  Laparoscopy
provides  better  visualization  of  the  entire
abdomen and pelvis, with better localization
of  foreign  bodies,  cosmetically  favorable,
and rapid postoperative recovery  (2). If there
is  a  fistula  between  the  intestinal  loops,
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limited  enterotomy  with  removal  of  the
foreign  body  followed  by  primary  closure
may be appropriate.Magnets localized in the
intestinal  lumen can be extracted from the
appendix.  Although  the  whole  of  the
procedure  can  be  performed
laparoscopically,  removing  the  magnets,
bowel  resection,  and  primary  anastomosis
can be difficult  (13). In this case, we localized
the  perforation  site  with  laparoscopy,  and
then we extended the camera port incision
and removed the perforated  segment  with
mini-laparotomy,  and  repaired  it  primarily.
Laparoscopy  allowed  us  to  visualize  the
entire  abdomen  and  to  perform  intra-
abdominal irrigation without difficulty and at
the same time with a good cosmetic result.
In  fact,  all  procedures  could  be performed
laparoscopically, but removing the magnets
without  dropping  them  into  the  intestinal
lumen or abdominal cavity would be difficult.
If the magnets fall into the intestine again, it
can cause the same complications in other
segments.  On  the  other  hand,  multiple

intracorporeal  bowel anastomoses may not
be  as  comfortable  and  safe  as  the  open
method, but this reason can be eliminated if
performed in experienced hands.

Conclusion

The  most  important  factor  for  children  to
ingest magnets is to take precautions and to
make legal  arrangements  to  prevent  these
objects from being used in toys or jewelry.
Early endoscopy has been accepted in cases
that  do  not  exceed  the  stomach,  but  the
surgical  approach  has  been  accepted  for
cases that persist in the same place and/or
develop  peritonitis  findings  in  case  of
multiple  magnets  ingestion.  We  think  that
the laparoscopic approach, which is applied
in limited today, would be the gold standard
with its use in larger series.
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