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Abstract
Introduction:  The  ingestion  of  magnetic  objects  can  cause  complications  in  children,  and  there
Magnets;
Magnetic  objects;

are no  epidemiological  or  clinical  data  on  the  subject  in  Spain.
Objectives:  To  determine  the  incidence,  epidemiological  characteristics  and  management  of
magnet ingestion  in  paediatric  emergency  departments  in  Spain.
∗ Corresponding author.
E-mail address: amaia.arbeloamiranda@osakidetza.eus (A. Arbeloa Miranda).

♦ Previous presentation: this study was presented as a brief communication at the XXV Annual Meeting of the Sociedad Española de
rgencias de Pediatría, held March 3-6, 2021 in Donostia-San Sebastián, Spain
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Material  and  methods:  Prospective  observational  multicentre  study  conducted  over  a  3-year
period. The  study  universe  consisted  of  patients  aged  less  than  14  years.
Results:  The  incidence  was  4.8  cases  per  100  000  emergency  care  episodes.  Of  the  72  patients
included (mean  age,  7.2  years),  54%  were  male.  Seven  percent  had  neuropsychiatric  disorders.
Sixty-one  percent  of  the  magnets  were  spherical  and  69%  came  from  toys.  The  size  was  variable,
most frequently  between  5  and  10  mm  (50%),  and  ranging  from  3  to  30  mm.  Eighty-six  percent
of patients  were  asymptomatic.  The  most  frequent  symptom  was  abdominal  pain.  Eighty-three
percent of  the  patients  sought  medical  care  within  6  h  of  ingestion  and  92%  within  24  h.  Thirty-
one percent  of  the  cases  were  of  multiple  ingestion.  Endoscopy  was  required  for  extraction  in
15% of  cases,  a  proportion  that  rose  to  36%  in  the  group  of  cases  of  multiple  ingestion.  None  of
the patients  required  surgery.  We  did  not  observe  any  gastrointestinal  complications  of  magnet
ingestion.
Conclusions:  The  ingestion  of  multiple  magnets  is  less  frequent  than  single  magnet  ingestion,
and we  did  not  observe  any  complications  despite  the  lower  frequency  of  procedures  compared
to other  studies.
© 2022  Asociación  Española  de  Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Estudio  multicéntrico  de  ingesta  de  imanes  en  los  servicios  de  urgencias  pediátricos
españoles

Resumen
Introducción:  Las  ingestas  de  objetos  imantados  pueden  presentar  complicaciones  en  el  niño,
no existiendo  datos  epidemiológicos  ni  clínicos  en  España.
Objetivos:  Conocer  la  incidencia  de  ingesta  de  objetos  imantados  en  los  Servicios  de  Urgencias
Pediátricos  Españoles,  sus  características  epidemiológicas  y  su  manejo.
Material  y  métodos:  Estudio  observacional  prospectivo  multicéntrico  realizado  durante  3  años.
Población de  referencia  menores  de  14  años.
Resultados:  La  incidencia  fue  de  4,8/100.000  urgencias.  De  los  72  pacientes  incluidos  (edad
media de  7,2  años),  el  54%  fueron  varones.  El  7%  presentaron  antecedentes  neuropsiquiátricos.
El 61%  de  los  imanes  fueron  esféricos  y  el  69%  procedían  de  juguetes.  El  tamaño  fue  variable
con un  predominio  de  los  imanes  entre  5  y  10  mm  (50%).  El  86%  fueron  asintomáticos.  El  síntoma
más frecuente  fue  el  dolor  abdominal.  El  83%  de  los  pacientes  consultaron  en  menos  de  6  horas
y el  92%  en  las  primeras  24  horas.  El  31%  fueron  ingestas  múltiples.  El  15%  precisó  intervención
endoscópica,  cifra  que  ascendió  al  36%  en  los  casos  de  ingestas  múltiples.  No  se  realizó  ninguna
intervención  quirúrgica.  No  se  observó  ninguna  complicación  gastrointestinal  secundaria.
Conclusiones:  Las  ingestas  de  imanes  múltiples  son  menos  frecuentes  que  las  simples  y  en  este
estudio no  se  han  observado  complicaciones  a  pesar  de  que  las  intervenciones  realizadas  han
sido menores  que  en  otros  estudios.
©  2022  Asociación  Española  de  Pediatŕıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

I

T
i
p
b
s
s
c
p
a
s
i

c
N
a
l
m
s
F
t

ntroduction

he  importance  of  suspecting  and  being  aware  of  magnet
ngestion  rests  on  the  potential  complications  of  multi-
le  ingestion.  From  an  epidemiological  standpoint,  this  has
ecome  a  significant  hazard  from  the  mass-production  and
ales  of  rare  earth  magnets.  Neodymium  magnets  are  the
trongest  type  of  permanent  magnets  and  produce  signifi-
antly  larger  magnetic  fields;  they  can  be  miniaturised  and

roduced  in  different  shapes  (discs,  blocks,  rings,  spheres
nd  cubes),  which  has  led  to  their  ubiquitous  use  in  items
uch  as  desk  accessories,1 toys,  or  piercings  and  jewellery
n  general.2
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Based  on  the  recommendations  of  the  North  Ameri-
an  Society  for  Pediatric  Gastroenterology,  Hepatology  and
utrition  (NASPGHAN),3 in  the  case  of  multiple  ingestion
nd  location  of  the  magnets  (or  a  magnet  and  a  metal-
ic  foreign  body  [FB])  in  the  oesophagus  or  stomach,  the
ost  appropriate  management  seems  to  be  urgent  endo-

copic  removal,  even  if  the  patient  is  asymptomatic.  If
Bs  are  distal  to  the  stomach  and  the  patient  is  asymp-
omatic,  a  possible  alternative  that  can  be  contemplated

s  removal  with  colonoscopy  or,  if  removal  is  not  possible,
atchful  waiting  with  follow-up  imaging.  If  there  is  no  pro-
ression  or  the  patient  is  symptomatic,  surgical  removal
hould  be  performed  on  an  emergency  basis.4 However,  it

1

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


A.  Arbeloa  Miranda,  F.  Samson,  D.  Andina  Martínez  et  al.

-cha

i
m
t
b
t
c
a
r
t
n
o
p

o
a
e
c
c
m

M

W
s
d
S
e
w
(
i
t
m
a
t
t
informed  consent  form.  The  study  was  approved  by  the  Clin-
ical  Research  Ethics  Committee  of  the  Basque  Country  (the
Figure  1  Flow

s  not  always  possible  to  determine  whether  one  or  more
agnets  have  been  ingested  if  the  magnets  have  clumped

ogether.5 A  few  published  works  advocate  for  algorithms
ased  on  close  inpatient  observation  in  the  case  of  mul-
iple  ingestion  if  there  is  evidence  that  the  magnets  have
lumped  together  on  arrival  to  the  emergency  department
nd  the  patient  is  asymptomatic  on  account  of  the  potential
isk  of  complications  more  invasive  management.6,7 Despite
he  potential  repercussions  we  have  just  mentioned,  we  did
ot  find  any  studies  in  the  literature  that  focused  specifically
n  the  clinical  and  demographic  characteristics  of  paediatric
atients  presenting  with  magnetic  FB  ingestion.

The  aim  of  our  study  was  to  establish  the  incidence
f  magnet  ingestion  in  the  population  served  by  paedi-
tric  emergency  departments  in  Spain  and  analyse  the
pidemiological  variables  that  can  help  elucidate  the  cir-
umstances  surrounding  the  event  more  precisely  and  the

linical  variables  that  may  be  associated  with  outcomes  and
anagement.

c

31
rt  of  the  study.

aterial and methods

e  conducted  a  multicentre  retrospective  observational
tudy  with  the  participation  of  14  paediatric  emergency
epartments  members  of  the  research  network  of  the
ociedad  Española  de  Urgencias  de  Pediatría  (Spanish  Soci-
ty  of  Paediatric  Emergency  Medicine)  (RiSEUP-SPERG).  It
as  a  longitudinal  study  that  started  in  November  2016

after  the  recruitment  of  participating  centres)  and  ended
n  October  2019.  The  study  universe  were  patients  aged  less
han  14  years  managed  in  participating  emergency  depart-
ents.  The  inclusion  criteria  were  magnetic  FB  ingestion

s  reason  for  visiting  the  emergency  department  and  writ-
en  informed  consent.  The  exclusion  criteria  were  refusal
o  participation  in  the  study  or  failure  to  complete  the
ompetent  committee  for  the  principal  investigator).  Data

2



ía  97  (2022)  310---316

w
e
e

t
I
F
t
s
e
e
F
g
t
s

R

T
a
p
i
0
t
i
p

w
d
m
t
f
i
d
(
d
d

p
n
a
c
t
s
e
w

u
t

w
s
(
g
o

t
t
a

d

Table  1  Clinical  and  demographic  characteristics  of
patients  with  magnet  ingestion  (n  =  72).

Age
<3  years  8  (11%)
3−6 years 33  (46%)
>6 years  31  (43%)

Source  of  magnets
Toys  50  (69%)
Jewellery  4  (6%)
Kitchen  4  (6%)
Other/not  documented  14  (19%)

Magnet  size
<5 mm  8  (11%)
5−10  mm  36  (50%)
>10 mm  22  (31%)
Not documented  6  (8%)

Symptoms  (not  mutually  exclusive)  10  (14%)
Abdominal  pain  5  (7%)
Vomiting 3  (4%)
Sore  throat  2  (3%)
Cough  2  (3%)

Time  to  care-seeking
<6 h  60  (83%)
6−24 h  6  (8%)
>24  h  4  (6%)
Not  documented  2  (3%)

Management
Observation  at  home  56  (78%)
Inpatient  observation  5  (7%)
Active  intervention  11  (15%)
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ere  collected  in  a  restricted  access  database  in  adher-
nce  to  current  legislation.  Variable  validation  criteria  were
stablished  in  order  to  minimise  errors  in  data  collection.

We  calculated  the  incidence  of  FB  ingestion  (interna-
ional  classification  of  diseases  [ICD],  Spanish  version  codes:
CD-9  code  938,  ICD-10  code  T189XXA8)  and  of  magnetic
B  ingestion  by  a  descriptive  analysis  of  the  variables  in
he  identified  cases.  To  assess  the  presence  of  statistically
ignificant  associations  between  groups  in  the  tabulated  cat-
gorical  variables,  we  used  the  chi  square  test  or,  if  the
xpected  cell  count  for  any  category  was  less  than  5,  the
isher  exact  test.  We  assessed  for  differences  between  2
roups  in  the  mean  of  continuous  variables  with  the  Student

 test.  We  considered  P-values  of  less  than  .05  statistically
ignificant.

esults

he  incidence  of  magnet  ingestion  in  the  population  man-
ged  in  Spanish  paediatric  emergency  departments  in  the
eriod  under  study  was  of  4.8  cases  per  100  000  (4.7/100  000
n  year  1  of  the  follow-up,  4.3/100  000  in  year  2  and  5.3/100
00  in  year  3).  Cases  of  FB  ingestion  amounted  to  0.21%  of
he  total  emergency  care  episodes.  Magnetic  objects  were
nvolved  in  2.3%  of  the  total  cases  of  FB  ingestion.  Fig.  1
resents  a  flow  chart  of  the  study  sample.

The  descriptive  analysis  included  72  patients,  as  5  cases
ere  excluded  (4  due  to  lack  of  informed  consent  and  1
ue  to  failure  to  collect  the  minimum  necessary  data).  The
ean  age  was  7.2  years  (standard  deviation,  3.8  years)  and

he  median  6.1  years  (interquartile  range,  4.7---10.4).  Fifty-
our  percent  (39)  were  male.  In  the  subset  with  multiple
ngestion  (n  =  22),  the  mean  age  was  8.6  years  (stan-
ard  deviation,  4.1  years)  and  the  median  age  9.8  years
interquartile  range,  5.2---12.5);  45.5%  (10)  were  male.  We
id  not  find  a  statistically  significant  difference  in  the  inci-
ence  of  multiple  magnet  ingestion  based  on  sex  (P  =  .325).

Five  cases  of  magnet  ingestion  (7%)  corresponded  to
atients  with  diagnosed  neuropsychiatric  disorders:  2  with
eurodevelopmental  delay,  2  with  attention-deficit  hyper-
ctivity  disorder  and  1  with  TDAH  and  1  with  giftedness  and
onduct  disorder.  We  did  not  find  significant  differences  in
he  frequency  of  multiple  magnet  ingestion  (P  =  .638),  the
ize  of  the  ingested  magnetic  objects  (P  =  .336)  or  the  time
lapsed  until  seeking  care  (P  =  .832)  in  the  subset  of  patients
ith  neuropsychiatric  disorders.

Five  percent  of  the  cases  (2)  occurred  in  children  with
nderlying  gastrointestinal  disorders:  1  with  persistent  cons-
ipation  and  1  with  an  anorectal  malformation  (Table  1).

As  regards  the  characteristics  of  the  magnets,  61%  (44)
ere  spherical,  and  69%  (50)  were  from  toys.  They  varied  in

ize,  with  a  predominance  of  magnets  measuring  5---10  mm
50%),  without  statistically  significant  differences  in  mana-
ement  based  on  the  size  of  the  magnet  (P  =  .498).  The  size
f  ingested  magnets  ranged  from  3  to  30  mm.

In  49%  of  cases  (35),  there  were  witnesses  to  the  inges-
ion.  We  did  not  find  statistically  significant  differences  in

he  frequency  of  witnesses  between  the  cases  of  multiple
nd  single  magnet  ingestion  (P  =  .504).

All  patients  were  deemed  stable  on  arrival  to  the  pae-
iatric  emergency  department  based  on  the  paediatric

i
(
m

31
ssessment  triangle.  Eighty-six  percent  (62)  were  asymp-
omatic.  The  most  frequent  symptom  was  abdominal  pain,
nd  there  were  no  statistically  significant  differences  in  the
resence  of  symptoms  based  on  magnet  size  (P  =  .098).

Eighty-three  percent  of  patients  (60)  visited  the  emer-
ency  department  within  6  h  of  ingestion,  and  92%  (66)
ithin  24  h.  The  maximum  time  elapsed  from  ingestion  to

eeking  emergency  care  was  13  days.  When  we  assessed
hether  care  seeking  was  delayed  in  the  subset  of  patients
ith  multiple  magnet  ingestion,  we  did  not  find  statistically

ignificant  differences  compared  to  single  magnet  ingestion
P  =  .795).

We  found  a statistically  significant  correlation  between
he  time  elapsed  from  ingestion  to  seeking  emergency  (cat-
gorised  into  less  than  or  more  than  6  h)  and  the  location
f  the  FBs  on  arrival  to  the  emergency  department  (P  <
001).  In  every  case  in  which  the  magnetic  objects  could
e  removed  endoscopically  (located  in  oesophagus  or  stom-
ch),  the  patients  presented  to  the  department  within  6 h
f  ingestion.  Fig.  2  presents  the  distribution  of  the  location
f  the  magnets  on  arrival  to  the  emergency  department.

Sixty-nine  percent  of  the  cases  of  magnet  ingestion  (50)
nvolved  a  single  magnet,  and  in  this  subset  of  cases,  6%

3)  required  removal  due  to  the  oesophageal  location  of  the
agnet,  which  did  not  result  in  any  complications.

3
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Figure  2  Location  of  ingested  m

There  were  22  cases  of  multiple  magnet  ingestion  (31%).
hirteen  corresponded  to  ingestion  of  2  magnets  and  nine
o  ingestion  of  more  than  2  magnets,  with  a  maximum  of

 ingested  magnets.  In  82%  of  cases  of  multiple  magnet
ngestion  (18),  the  magnets  came  from  toys.

In  the  subset  of  multiple  magnet  ingestion,  8  cases  (36%)
ere  managed  invasively,  in  every  instance  with  endoscopy.
pen  surgery  was  not  used  in  any  case.  All  endoscopic  proce-
ures  were  successful,  with  the  exception  of  one  due  to  FB
igration.  All  patients  that  underwent  endoscopic  interven-

ion  except  one  were  asymptomatic.  Nine  cases  of  multiple
agnet  ingestion  were  managed  with  watchful  waiting,  as

ll  appeared  to  be  clumped  together  in  the  imaging  tests
erformed  on  arrival  to  the  department.  Of  these  9  cases,
ne  third  (3)  involved  ingestion  of  more  than  2  magnetic  FBs,
nd  although  they  were  not  actively  removed,  they  were
ventually  eliminated  without  complications.  Fig.  3  presents
he  approach  to  the  management  and  outcomes  of  multiple
agnet  ingestion  cases.
The  frequency  of  endoscopic  removal  was  significantly

igher  in  the  group  of  multiple  magnet  ingestion  cases  com-
ared  to  single  magnet  ingestion  (P  <  .001).  In  the  subset
f  multiple  magnet  ingestion,  we  did  not  find  statistically
ignificant  differences  between  different  groups  despite  dif-
erences  in  the  accessibility  of  the  magnets  (P  <  .351).

None  of  the  patients  were  found  to  have  developed
omplications  in  the  follow-up  conducted  by  telephone

 month  after  discharge  from  the  paediatric  emergency
epartment.

iscussion

o  date,  the  incidence  of  magnetic  FB  ingestion  in  Spain
ad  remained  unknown,  although  there  was  concern  due  to
he  increase  observed  in  recent  years  in  other  countries.
mong  the  studies  conducted  in  the  United  States,  Abbas
t  al.  reported  an  estimated  increase  in  incidence  from  0.45
ases  per  100  000  emergency  visits  in  2002  to  3.75  per  100
00  emergency  visits  in  2011.9 Silverman  et  al.  reported  sim-

lar  results,10 with  73%  of  magnet  ingestion  cases  and  91  %  of
ultiple  ingestion  cases  occurring  from  2007.  Tavarez  et  al.

stimated  an  incidence  of  10  cases  per  100  000  paediatric
mergency  visits  between  2003  and  2009.11 Brown  et  al.

o
o
t
g

31
ts  and  approach  to  management.

eported  that  the  incidence  of  magnet  ingestion-related
mergency  visits  reached  26  per  100  000  visits  between
010  and  2012.12 And  in  a  series  published  by  Waters
t  al.,  71%  of  cases  of  magnet  ingestion  occurred  after  year
010.13

In  light  of  this  increase  in  cases,  and  despite  the
se  of  warnings  and  structured  changes  in  the  packag-
ng  of  magnetic  toys,  and  given  the  persistence  of  the
ncrease  in  related  morbidity,  certain  desk  accessories  were
ecalled  from  the  market  and  legislation  established  to  man-
ate  a  sufficiently  large  size  and  restrictions  to  magnetic
eld  strength  to  prevent  complications  following  acciden-
al  ingestion.14 Later  on,  in  2016,  following  a  court  ruling
gainst  these  mandates,  more  potent  and  smaller  mag-
ets  entered  the  market.  Reeves  et  al.  assessed  the  impact
f  regulatory  measures  and  concluded  that  following  the
mplementation  of  bans,  the  incidence  of  magnet  ingestion
ecreased,15 but  subsequently  started  increasing  again  from
016.16 A  study  by  Middleberg  et  al.  found  an  initial  descent
hat  was,  however,  followed  by  a  39%  increase  in  2018---2019
elative  to  2008.17

In  Canada,  Strickland  et  al.  described  an  incidence  of  10
er  100  000  emergency  visits  in  2010  that  increased  to  34
er  100  000  in  2012.18 There  was  a  clear  improvement  in
hese  figures  following  the  recall  of  some  adult  desk  toys
ontaining  mini-magnets.19

In  Asia,  several  recently  published  articles  reflect  con-
ern  regarding  the  incidence  of  magnet  ingestion  in  the
aediatric  population.  In  Japan,  Miyamoto  et  al.  have  esti-
ated  an  incidence  of  50---70  cases  a  year.20 A  multicentre

tudy  conducted  by  Wang  et  al.  in  China  in  2020  found  that
he  number  of  cases  increased  by  9-fold  in  2017  and  2018
ompared  to  2013  and  2014.21

As  regards  Europe,  a  multicentre  retrospective  study  with
 5-year  follow-up  conducted  by  Talvard  et  al.  in  France
2015)  included  40  cases  of  magnetic  ingestion.22

In  our  study,  the  only  multicentre  study  conducted  in
pain  in  the  current  literature,  the  incidence  was  of  4.8
er  100  000  emergency  visits  during  the  follow-up  period.
he  incidence  did  not  vary  significantly  through  the  3  years

f  data  collection,  but  this  is  time  window  is  short  for  the
bservation  of  changes  in  temporal  trends.  Data  from  long-
erm  studies  would  be  useful  to  reach  this  conclusion  with
reater  certainty.  In  agreement  with  the  previous  litera-
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Figure  3  Location  of  ingested  magnets  and  approa

ure,  magnet  ingestion  was  more  frequent  in  boys11,18,20,22

nd  children  under  6  years.9,13,18,20 Other  articles  have  also
eported  an  association  between  greater  age  and  multiple
ngestion,9,11,12 which  was  also  the  case  in  our  study.  In
greement  with  previous  reports,  most  of  the  magnets  came
rom  toys.22 Seven  percent  of  patients  had  neurodevelop-
ental  disorders;  in  the  previous  literature,  this  proportion

rom  5%18 to  25%,12 and  the  number  of  cases  in  our  study  was
oo  small  to  draw  firm  conclusions.  The  time  elapsed  from
ngestion  to  seeking  emergency  care  was  shorter  compared
o  other  studies13,21 and  was  associated  with  the  accessi-
ility  of  magnets  on  arrival  to  the  emergency  department.
he  majority  of  patients  in  other  studies  were  also  asymp-
omatic,  and  the  most  frequent  symptom  was  abdominal
ain.12 As  regards  the  type  of  magnet  ingestion,  in  our
tudy  we  found  a  predominance  of  single  magnet  inges-
ion,  and  this  outcome  varies  between  studies,  as  some
ound  a  predominance  of  single  magnet  ingestion10,11,20 and
thers  of  multiple  magnet  ingestion,12,22 with  no  apparent
ssociation  with  a  given  geographical  location.  Despite  the
ublication  of  management  guidelines  by  important  scien-
ific  societies,  such  as  the  NAPGHAN,3 our  study  continued
o  find  differences  between  providers  in  the  management
f  these  patients.  One  salient  finding  was  the  low  propor-
ion  of  endoscopic  intervention  in  cases  of  multiple  magnet
ngestion  with  gastric  location,  in  spite  of  which  there
ere  no  subsequent  gastrointestinal  complications.  How-
ver,  it  is  important  to  consider  that  in  every  case  the
agnets  appeared  to  be  clumped  together  and  the  patients
ere  asymptomatic  on  arrival  to  the  emergency  depart-
ent,  which  could  be  related  with  the  low  incidence  of

omplications  observed.  In  our  study,  only  15%  of  magnet
ngestion  cases  required  endoscopic  intervention,  a  propor-
ion  that  rose  to  36%  in  cases  of  multiple  magnet  ingestion,
hich  was  still  below  the  proportion  reported  for  multiple

agnet  ingestion  in  other  studies,  which  ranges  from  42%

o  88%.11,12,20,22 We  ought  to  underscore  that  every  hospi-
al  should  have  a  specific  protocol  for  the  management  of
agnet  ingestion  in  the  emergency  department  in  coordina-

C

T

31
 management  in  cases  of  multiple  magnet  ingestion.

ion  with  the  department  of  paediatric  surgery.  In  addition
o  the  importance  of  management,  prevention  plays  a  key
ole  in  this  clinical  condition.  Measures  should  be  designed  to
ddress  consumption  and  educate  the  population  to  prevent
nd  decrease  the  frequency  of  these  events.

One  of  the  possible  limitations  of  the  study  is  that  the
ata  may  not  be  extrapolated  to  the  entire  population  of
pain.  The  database  only  includes  records  of  patients  man-
ged  in  emergency  departments,  therefore  excluding  visits
o  primary  care  centres  and  small  medical  facilities  in  the
eographical  areas  covered  in  the  study,  which  may  have  led
o  the  underestimation  of  the  actual  incidence  of  magnet
ngestion.

onclusion

he  incidence  of  magnetic  foreign  body  ingestion  in  Spanish
aediatric  emergency  departments  during  the  period  under
tudy  was  of  4.8  cases  per  100  000  emergency  care  episodes.
ultiple  magnet  ingestion  was  less  frequent  than  single  mag-
et  ingestion,  and  was  not  associated  with  complications
n  our  study,  even  though  they  were  managed  less  aggres-
ively  compared  to  other  studies.  A  nationwide  register  of
agnet  ingestion  cases  may  be  needed  to  obtain  more  sig-

ificant  data  of  their  potential  complications  by  increasing
he  number  of  documented  cases.
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