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Abstract
Ingestion of magnetic foreign bodies in pediatric settings has become more common in the last years due to the marketing of 
various toys containing small magnetic parts. Most magnets, especially if a single element is ingested, usually pass through 
the gastrointestinal tract without complications. However, ingestion of multiple magnets or magnets and small metallic 
components may require a prompt intervention due to the risk of attraction across bowel layers, leading to pressure necrosis, 
perforation, and even death. Routinely, serial radiological evaluations are needed to follow the progression of magnets through 
the intestine, while the role of small bowel ultrasound is regarded as marginal. Here we report a case of a 5-years old boy 
who ingested 8 magnets and in which small bowel ultrasound was pivotal for the correct assessment of magnets location to 
correct address the surgical approach.
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Introduction

Ingestion of magnetic foreign bodies in pediatric settings has 
become more common in the last years due to the market-
ing of various toys containing small magnetic parts. Most 
magnets, especially if a single element is ingested, usually 
pass through the gastrointestinal tract without complica-
tions. However, ingestion of multiple magnets or magnets 
and small metallic components may require a prompt inter-
vention due to the risk of attraction across bowel layers, 
leading to pressure necrosis, perforation, and even death [1, 
2]. Here we report a case of a 5 years old boy who ingested 
eight magnets and in which the pre-surgical diagnosis was 
made by small bowel ultrasound.

Case report

A 5-year old boy, otherwise healthy, came to the emergency 
department with a 3-h history of multiple magnet beads 
ingestion. After the first clinical assessment, a chest and 
abdomen radiography (X-Ray) showed seven small round 
magnets in the stomach and 1 in the right iliac fossa (Fig. 1); 
the latter was ingested hours before the others, unwitnessed 
by the parents. The endoscopist was then alerted, and an 
urgent upper endoscopy was organized. Due to the delay 
in receiving the SARS-COV-2 test, the endoscopy was per-
formed after 2 h. The endoscopist required a new abdomi-
nal X-ray to evaluate the position of the magnets before the 
procedure. The last X-ray showed that magnets had migrated 
beyond the ligament of Treitz, making the upper endoscopy 
useless.

The patient was therefore admitted to a surgical ward 
for close follow-up. On day 2, the patient showed no 
symptoms, normal blood analysis, and a routine abdomi-
nal examination. A new X-ray examination showed that 
the 7 upper magnets had reached the magnet located in 
the right iliac fossa, forming a little chain, apparently 
without the interposition of intestinal loops. A wait-and-
see strategy was then planned to allow a spontaneous 
passage of the magnets, facilitating its progression with 
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polyethylene glycol administration. On day 3, the patient 
was asymptomatic, with no sign of perforation. Another 
abdominal X-ray and small bowel ultrasound (US) were 
performed. Although the X-ray showed the little magnets 
chain in a substantially unchanged position and all regu-
larly spaced (Fig. 2A), the small bowel US clearly showed 
that there were a gap in the magnet chain as one of them 
was located in a different intestinal loop and that adjacent 
intestinal small bowel walls were trapped between two 
magnets (Fig. 2B). A surgical minilaparotomic approach 
was planned. The inspection of the whole small bowel 
revealed two small bowel loops hardly adherent with an 
initially covered perforation, as shown in Fig. 3. Enteros-
tomy allowed the retrieval of 7 magnets in a loop and the 
other one in the contiguous loop and perforation's repair. 
The patient recovered well and was discharged on day 4.

Discussion

Magnet ingestion in the pediatric population is a poten-
tially fatal health risk that requires special attention and 
prompt synergic endoscopic and surgical management [2, 
3]. Reports of magnet ingestion (and complications, includ-
ing one death in 2006 of a 20-month-old child [4]) have 
increased over the past two decades due to more availability 
for magnet containing toys and to the presence of rare earth 
magnets, a 5 to tenfold more powerful subtype of magnet 
containing neodymium.

In 2012, the United States Consumer Product Safety 
Commission issued a recall and new safety standards for 
magnet-containing toys, subsequently withdrawn in 2016 
because of a legal appeal made by toy manufacturers [5]. 
In this time interval, a decrease in hospitalization due to 
magnet ingestion followed by a new increase in the cases 
was observed [6, 7]. In 2015, the North American Society 
for Pediatric Gastroenterology, Hepatology and Nutrition 
(NASPGHAN) first and then a jointed European Society 
Gastrointestinal Endoscopy (ESGE)/European Society 

Fig. 1  Basal abdominal X-Ray showing 7 magnets in the epigastric 
area and one in the right iliac fossa

Fig. 2  A the abdominal X-Ray 
performed on day three after 
ingestion, showing all magnetic 
beads in a single chain; B the 
US imaging showing the inter-
position of bowel walls between 
the last two magnetic beads 
(arrows)

Fig. 3  surgical image clearly showing two small round perforations 
on opposite bowel walls (arrows)
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for pediatric gastroenterology Hepatology and Nutrition 
(ESPGHAN) commission issued specific guidelines on 
removing foreign bodies in the pediatric population, includ-
ing magnetic objects [8–11]. In the case of a single mag-
net, small enough to pass through the gastrointestinal tract, 
a more conservative approach can be used to manage the 
patient in an outpatient setting and facilitate magnet pro-
gression with polyethylene glycol. In the case of multiple 
magnets localized in the esophagus, stomach, or duodenum, 
endoscopic removal is suggested (or even in the small bowel 
if enteroscopy is available). In the case of multiple magnets, 
beyond the ligament of Treitz and proximal to the terminal 
ileum, going through the bowel separately, a more cautious 
approach should be used because they can attract each other 
across different intestinal loops causing intestinal perforation 
or fistulas. Patients should be admitted, and daily abdominal 
X-rays should be obtained to document the magnet progres-
sion. A laparoscopic removal may be considered if magnet 
progression fails after 48 h, even in asymptomatic and clini-
cally stable patients [12]. The intestinal US was decisive in 
the management of our case because it showed the exact 
location of the magnets in two different intestinal segments 
and the initial ischemic phenomena affecting the intestinal 
walls as subsequently confirmed by the surgeon.

The use of bowel US has increased over the last decades, 
as it may provide a non-invasive method for the initial evalu-
ation of different abdominal diseases. Inflammatory bowel 
diseases’ suspicion and follow-ups are the main indications 
for this procedure. However, it appears to be a valuable tool 
in different gastrointestinal and abdominal conditions in both 
the elective and the emergency setting [13]. Recent studies 
have shown that US can be useful even for evaluating for-
eign bodies (FBs) in the gastrointestinal tract and identify-
ing associated complications [14–16]. The role of pediatric 
Point-Of-Care Ultrasound (POCUS) for detection of FBs 
(mainly esophageal and gastric) in the emergency depart-
ments is becoming more and more relevant as it may assist 
clinicians integrating the clinical examination with real-time 
images before using more time- and resource-consuming 
techniques [17]. In 2013, Jeckovic et al. reported using a 
water-filled stomach in the diagnostic workup of gastric FBs 
[18]. Also, the US can be used to detect radiolucent FBs that 
are not visible with routine X-rays.

The strengths of intestinal US are reproducibility, low 
cost, and high patient acceptability [19]. Also, it has several 
advantages over the traditional “static” radiograms (e.g., 
X-ray and CT scan). First, changes in the patient’s posi-
tion during the examination allow a dynamic evaluation of 
the location and anatomic position of FBs. Second, a bet-
ter definition of possible FBs movements with peristalsis 
is immediately available. Third, a prompt US examination 
can detect wall entrapment between two magnets placed in 
two different intestinal loops before the onset of wall bowel 

complications. Limitations rely on the patient's anatomy 
and the operator’s experience. Also, in the pediatric setting, 
intestinal US has the advantage of reducing the need for 
ionizing radiation, even if the operator should be familiar 
with children’s anatomy and management (including crying 
and bowel gas).

Based on our experience, if magnets have passed the liga-
ment of Treitz and appear tightly adherent to each other on 
the first abdominal X-rays, it may be helpful to closely fol-
low magnets progression with the US and reduce the number 
of X-Rays examination to keys moment (decision to operate, 
home discharge, etc.).

In conclusion, although with its limitations, we recom-
mend including the US examination in managing multiple 
magnet ingestions. In selected cases, it can allow an earlier 
definition of intestinal progression, the “continuity” of the 
magnets chain, and detect the possible interposition of bowel 
walls, reducing X-ray exposure.
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