
Vol.:(0123456789)1 3

Pediatric Surgery International (2021) 37:937–944 
https://doi.org/10.1007/s00383-021-04889-z

ORIGINAL ARTICLE

Magnet ingestion in children and its implications: tertiary centre 
experience

Mohamed Saber Mostafa1,2 · Ahmed A. Darwish1,2 

Accepted: 17 March 2021 / Published online: 11 April 2021 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract
Background  Swallowing multiple magnets or a magnet and second metallic object can carry risks of intestinal obstruction, 
fistula and perforation because they can attach to each other with loop of bowel in between. An updated management plan 
and reviewing our experience are warranted because of increased incidence of magnets ingestion among children.
Methods  All the patients who had a history of single, multiple magnet or single magnet and second metallic object ingestion 
in Bristol Royal Hospital for children during the period from January 2014 till November 2020 were included in our study.
Results  A total of 46 patients were referred to our hospital with a history of magnet ingestion. The number of magnets 
ingested ranged between one and twenty one magnets. All patients had abdominal x-ray undertaken either Antero-posterior 
alone (AP) (n = 32) or both AP and lateral (n = 14). Surgical intervention was performed in 18 patients; Oesophago-gastro-
duodenoscopy (n = 8), laparotomy/laparoscpy (n = 10) to retrieve the magnets or deal with the complications.
Conclusions  Magnets ingestion in children can be tricky when it comes to management. Complications can happen quite often 
and carry severe risks on children. An updated structured algorithm is proposed to manage children with magnet ingestion.

Keywords  Magnet ingestion · Magnets complications · Children

Introduction

Foreign body ingestion (FBI) is a very common occur-
rence in children aged between 6 months and 5 years [1]. 
Fortunately, coins are considered the commonest objects 
swallowed by children and usually pass easily down the ali-
mentary tract with no intervention needed [2]. On the other 
hand, swallowing multiple magnets or a magnet and second 
metallic object can carry risks of intestinal obstruction, fis-
tula formation and perforation because they can attach to 
each other across a loop of bowel [3].

The incidence of multiple ingested magnets has signifi-
cantly increased in children [4]. With the increased inci-
dence of multiple magnet ingestion among children and 

the possible life-threatening complications like perforation, 
fistula and obstruction, an updated management plan is war-
ranted. The aim of this study is to review our experience 
over the past 6 years in dealing with this problem and to 
propose an updated management plan.

Methods

Retrospective review of medical notes of all the patients who 
had a history of single, multiple magnets or single magnet 
and second metallic object ingestion in Bristol Royal Hospi-
tal for Children, Bristol, UK, during the period from January 
2014 to November 2020 were included in our study. Data 
reviewed from our maintained hospital database (Operative 
records and emergency department notes). Collected data 
focused on patient demographics, number and type of mag-
nets ingested, presenting symptoms, hospital stay, type of 
imaging requested, surgical intervention and postoperative 
complications. Ethical committee approval was obtained 
before proceeding with this study. A chi-square statistical 
analysis was performed between the group of patients who 
swallowed either a single magnet or two magnets attached 
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together in one hand, and the other group of patients who 
ingested two magnets or more separately.

Results

A total of 46 patients were referred to our tertiary chil-
dren’s hospital with a history of magnet ingestion 
from January 2014 to November 2020. There were 28 
males and 18 females with age range from 2 to 12 years 
(median = 6.8 years). The numbers of magnets ingested 
were between 1 and 21 (median = 11), with a predominance 
of multiple magnet ingestion. Single magnet ingestion was 
seen in only one child and other 45 children presented with 
multiple magnet ingestion.

Hospital stay ranged from 0 to 32 days (median = 16 days). 
19 patients required no hospital admission after being 
reviewed in the emergency department or after a phone 
consultation with the referring hospital due to either single 
magnet ingestion or ingestion of two magnets together and 
not causing any symptoms. The remaining 27 patients (58%) 
required hospital admission between one to 32 days.

The majority of patients were asymptomatic (n = 31) 
while others experienced abdominal pain (n = 10), abdomi-
nal distension (n = 4) or chest pain (n = 1). The latter was 
due to magnet impaction in the oesophagus while abdominal 
symptoms were secondary to magnet-related complications; 
intestinal perforation, fistula or peritonitis.

One patient had a magnet impacted high in the oesopha-
gus plus a second one in the stomach. He had a rigid endo-
scopic removal of the oesophageal magnet and a flexible 
gastroscopy to retrieve the magnet in the stomach. (Olym-
pus scope size 11 and crocodile forceps or dormia basket 
through the side channel of the scope as per surgeon pref-
erences). A second patient had three magnets in the distal 
oesophagus, one magnet in the jejunum and another magnet 
in the transverse colon. This patient underwent endoscopic 
removal of the oesophageal magnets, and laparotomy. In the 
rest of the patients, who ingested multiple magnets, these 
had reached the stomach, small bowel or colon by the time 
of admission (Table 1).

All patients had abdominal radiograph undertaken either 
Antero-posterior (AP) alone (n = 32) or both AP and lateral 
(n = 14) (Fig. 1). Surgical intervention was performed in 
18 patients in the form of Oesphago-gastro-duodenoscopy 
(OGD) with magnet retrieval, laparoscopy or laparotomy. 
Nine patients underwent laparotomy either to retrieve the 
magnets or to deal with complications including perforation, 
fistula formation or intestinal obstruction (Fig. 2, case 7 in 
Table 1). In eight patients, OGD was successful in retriev-
ing all ingested magnets from either the oesophagus or the 
stomach (Table 1, Fig. 3). One patient had laparoscopy and 

enterotomy through umbilical port to retrieve the magnets 
then closure of the enterotomy.

Laparotomy and on-table fluoroscopy (in two patients 
6, 7 Table 1) were not sufficient to detect magnet location 
therefore; intra-operative formal abdominal radiograph was 
obtained to guide detecting the magnets (fluoroscopy failed 
to locate the exact site of magnet in these two cases).

A chi-square analysis was performed between the group 
of patients who swallowed either a single magnet or two 
magnets attached together in one hand, and the other group 
of patients who ingested two magnets or more separately. 
This statistical analysis between the two groups showed that 
the former group has a better prognosis (p value is < 0.05).

Discussion

Foreign body ingestion is considered one of the most com-
mon emergencies in children although 40% of them may 
pass uneventfully and unnoticed. It is far more common in 
children than in adults [5]. Children tend to ingest small 
objects like marbles, coins, and batteries, and a recent 
metanalysis showed that sharp objects and batteries most 
frequently require surgical intervention unlike other foreign 
bodies that will usually pass spontaneously [6].

There is a recent increase in the incidence of magnet 
ingestion among children, this may be attributed to the 
commercial availability of such magnets in toys; these new 
magnets are 5–20 times more powerful than ordinary iron 
magnets [7, 8]. Thus, a well-structured management protocol 
is warranted.

In our series, the median age is 6.8 years, which is com-
parable to other series (median age 7.9) [3]. FBI is com-
moner in males compared to females in the first 5 years of 
life and is commoner in females after the age of 15 years [3] 
In our study, magnet ingestion occurred in boys in 61% of 
cases; this is consistent with Sola et al. [3] (66% males 34% 
females) and Cho et al. (2 males and 1 female) [9].

Single magnet ingestion can be treated expectantly simi-
lar to other blunt foreign bodies. However, ingestion of 
multiple magnets or a single magnet and a second metallic 
object can attach together across two separate bowel loops 
or one loop of bowel folded back on itself especially if swal-
lowed separately and not attached together.

Literature review suggests that emergency surgical inter-
vention should be pursued to avoid potentially life-threat-
ening complications, such as intestinal fistula formation, 
perforation and peritonitis [10–14].

Although ingestion of two magnets attached together 
is considered relatively safe and can be treated as single 
magnet, yet there are few data in the literature on how to 
deal with this situation. Our policy, for witnessed simul-
taneously ingestion of two magnets confirmed to be in the 
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stomach on X-ray, is to manage them either conservatively 
for 14 days (as long as asymptomatic) or to retrieve them 
endoscopically.

Surgeons must be aware that two close magnets may be 
lying in two separate segments of bowel and not simply 
attached together in one loop. This error in interpretation of 
plain X-rays can occur if the magnets have already attenu-
ated or partially penetrated the intervening bowel. That is 
why if there is any doubt that the magnets were not swal-
lowed together or if the patient is symptomatic, surgical 
intervention should be warranted.

When more than two magnets are ingested, management 
depends on their position on the X-ray. Magnets that fail to 
pass the stomach will require OGD and retrieval but man-
agement of patients with magnets distal to the stomach will 
depend on clinical presentation. Symptomatic patients will 
undergo a laparotomy and magnet retrieval. Sola et al. man-
aged these patients similarly however they offered routine 
laparoscopy as a treatment option [3]. For magnets located 
in the intestine in asymptomatic patients, hospital admission 
and serial abdominal radiograph for 48 hours is offered as 
many patients who require surgical intervention do not show 
any symptoms in the 1st 24 hours. Laparotomy is indicated 
if the magnet is not moving on serial abdominal radiograph 
after 48 hours as failure of progression on abdominal radi-
ograph may reflect involvement of a bowel loop between 
adjacent magnets [10].

Magnets in the oesophagus can be removed safely with 
flexible or rigid endoscopy. This will save the patient from 
few hospital visits for “check” abdominal radiograph to 
locate the magnet and avoid further intervention (lapa-
roscopy/laparotomy) if the magnet failed to move or if 
the patient becomes symptomatic (pyloric obstruction or 
abdominal pain). Asymptomatic patients with single mag-
net in the stomach can be treated expectantly at home with 
repeat abdominal radiograph two weeks post ingestion (in 
case of the magnet didn’t pass spontaneously which is very 
rare). If still in place, we advocate endoscopic removal.

“We conclude from our study that the indications for 
surgical intervention (laparotomy) after magnet ingestion 
are: (1) Symptomatic patients who swallowed ≥ 2 magnets 
separately or > 2 magnets swallowed together (intestinal 
obstruction/ peritonitis). (2) The second indication on the 
same group is fixed magnets on serial X-ray after 48-hours 
observation because of the possibility of intestinal fistula. (3) 
Symptomatic patients who swallowed one or two magnets 
together not accessible by OGD (none of our patients).”

We adopted a modified version of the structured manage-
ment algorithm proposed by Sola et al. [3]. This is based on 
the number and location of magnets, and the presence or 
absence of symptoms or obstructive signs on the abdominal 
radiograph. The main difference between Sola’s algorithm 
and the one we proposed is including the management of IO
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single magnet ingestion, the management of symptomatic 
magnets lodged in the stomach and the management of two 
magnets swallowed together or separately (Fig. 4).

Our hospital admission rate was 58% (27 patients out 
of 46) compared to 46% (18 out of 39 patients) in other 
series [3]. Our low threshold policy in admitting patients 
post-magnet ingestion has helped in detection of early com-
plications. However, we found that 9 patients in our series 
who swallowed 1 magnet or 2 magnets together (located 
in the stomach or the intestine and were asymptomatic) 
were admitted unnecessarily. Post-operative complications 
occurred in two patients in the form of wound infection 

after intestinal resection due to peritonitis. One of those two 
patients had mild wound infection and was managed con-
servatively; the other one had a severe wound infection that 
required surgical intervention and VAC dressing (vacuum 
assisted closure) for 30 days.

Although most cases in our study who were in need of 
surgical exploration underwent laparotomy to retrieve the 
magnets or deal with the magnet-related complications and 
only one patient had laparoscopy, the role of laparoscopy 
was reported by Sola et al. in 12 out of 21 patients who 
underwent abdominal surgery but it was unclear if this was 

Fig. 1   Abdominal X-rays showing magnets ingested (a) 2 magnets 
swallowed and present either in stomach or transverse colon indi-
cating the need for lateral X-ray to differentiate. b Multiple magnets 

attached together obstructing the pylorus. c Lateral X-ray showing 
multiple magnets in the intestine. d Multiple magnets in different 
bowel loops causing Intestinal Obstruction

Fig. 2   a X-ray of case number 7 showing multiple magnets with Intestinal obstruction. b–d Intra-operative finding of multiple magnets fistulat-
ing into bowel loops
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confined to magnet retrieval or included management of 
magnet induced complications [3].

There are few limitations to our study; first, these data 
were retrospectively acquired and are at risk of inherent bias 
or lacking information. Both electronic and paper records 
were reviewed and compared. Second, although these data 
were collected from a tertiary centre yet it is only based on 
46 cases. Thorough literature review was done and different 
management plans and algorithms were taken into consid-
eration. Finally, being a single centre experience might not 
reflect the practice of other centres.

Conclusion

Magnet ingestion in children has potential drastic compli-
cations, thus a structured algorithm is advocated to guide 
surgeons on dealing with this problem.

The ingestion of 1 or 2 magnets attached together can 
be safely managed conservatively in asymptomatic patients. 
Ingesting more than two magnets might need surgical inter-
vention, which can range from endoscopic removal up to 
laparotomy and multiple intestinal resections.
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