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ABSTRACT
Background/Aims: This study aimed to analyze the data of 24 cases of multiple perforation or obstruction of the digestive tract caused 
by accidental ingestion of magnetic beads, to improve the understanding of its harmfulness to children and explore the best treatment.
Materials and Methods: In total, 24 cases were collected and retrospectively analyzed. These patients were divided into two groups: per-
foration group and non-perforation group. The medical history, number of magnetic beads, white blood cell (WBC) count, and C-reactive 
protein (CRP) were analyzed.
Results: There was no significant difference in age, gender, medical history, number of magnetic beads, and WBC count between the 
perforation group and non-perforation group, but there was a significant difference in CRP. After the diagnosis, 70% of the cases un-
derwent laparotomy and perforation repair. All cases recovered smoothly after the operation, and no complications occurred during the 
follow-up.
Conclusion: This study offers diagnosis and treatment methods for the perforation or obstruction of the digestive tract caused by 
accidental ingestion of magnetic beads and raises the awareness regarding the harmfulness of the presence of foreign bodies in the 
digestive tract.
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INTRODUCTION
Obstruction or perforation caused by foreign bodies in 
the digestive tract is one of the common acute abdom-
inal diseases in clinic, which is more common in children 
(1). The ingestion of magnets accounts for approximately 
1.97% of foreign bodies in the digestive tract; 80%–90% 
of foreign bodies in the stomach can discharge by itself, 
whereas merely approximately 1% of cases need surgi-
cal treatment (2). If a patient mistakenly eats several 
magnets, the magnets would attract each other in the 
gastrointestinal tract, leading to gastrointestinal tract 
wall compression, hypoxic necrosis, perforation, intes-
tinal obstruction, fistula formation, and even intestinal 
volvulus, further leading to toxic shock. Because of the 
slow and hidden course of the disease, delayed diagno-
sis and treatment can threaten a patient’s life, leading to 
catastrophic consequences (3, 4). This study reports the 
clinical data of multiple intestinal perforation or gastroin-
testinal obstruction caused by the mistaken ingestion of 
multiple magnetic beads and reviews the relevant litera-
tures to explore the best treatment.

MATERIALS AND METHODS

General Information
This study was conducted in accordance with the decla-
ration of Helsinki and was approved by the Hospital Medi-
cal Ethics Committee. An informed consent was provided 
by the parents of the children.

From July 2007 to February 2019, 88 patients with gas-
trointestinal foreign bodies were admitted to our hospital. 
Among these patients, 24 patients were admitted owing 
to multiple gastrointestinal perforation or gastrointesti-
nal obstruction caused by mistaken ingestion of multiple 
magnetic beads. The age of this group of patients ranged 
within 1-11 years, with an average age of 3.5±1.7 years, 
and the number of magnetic beads ranged within 2-40. 
The children ingested the magnetic beads from two 
sources: 10 cases were from families, whereas 14 cases 
were from kindergartens or primary schools. Routine ab-
dominal radiograph and B-ultrasound were performed in 
the Outpatient and Emergency Departments for diagno-
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sis, and a preoperative blood routine examination (white 
blood cell [WBC] count and C-reactive protein [CRP]) was 
performed after admission. These 24 patients were divid-
ed into two groups on the basis of whether an intestinal 
tube and/or gastric perforation was found during the op-
eration: perforation group (n=16, 11 males and 5 females) 
and non-perforation group (n=8, 6 males and 2 females). 
In addition, the patient’s symptoms, perforation site or 
foreign body persistence, number of foreign bodies, in-
traoperative location and number of foreign bodies found 
in those locations, intraoperative confirmation of perfo-
ration, and other specific data were collected.

Clinical Treatment
After the clinical diagnosis, patients were given active 
preoperative preparation, were forbidden to eat and drink 
water, were given gastrointestinal decompression, and 
were given static anti-inflammatory treatment, accord-
ing to the situation. If the B-mode ultrasonography and 
abdominal position film indicated that the magnetic bead 
foreign body was solely located in the stomach, gastro-
scopic exploration was the first choice. If the B-mode ul-
trasonography and abdominal orthostatic film indicated 
that the magnetic bead foreign body was located in the 
duodenum, small intestine, or colon; indicated that the 
magnetic bead foreign body was dispersed in the stom-
ach, duodenum, small intestine, or colon; or clearly indi-
cated gastrointestinal perforation by the magnetic bead 
foreign body, laparotomy would be considered.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) 
21.0 (IBM Corp.; Armonk, NY, USA) statistical software 
package was used for the statistical analysis, which in-
cluded the descriptive statistical analysis of the counts 
and percentages. Chi-square test and Fisher’s exact test 
were performed to classify the variables, where the fre-
quency was presented in percentage. All reported p-val-

ues were double-tailed, and multiple Logistic regression 
was performed. p<0.05 was considered to be statistically 
significant.

RESULTS
Among the 24 patients admitted to our hospital be-
cause of mistaken ingestion of multiple magnetic beads, 
abdominal pain and vomiting were the main symptoms, 
accounting for 67% of the cases, followed by asymp-
tomatic presentation (15%). The clinical symptoms of 
patients included abdominal pain (14 patients), vomit-
ing (8 patients), fever (2 patients), crying (3 patients), 
nausea and cough (1 patient), and no symptoms (5 pa-
tients). One patient developed nausea and cough be-
cause two magnetic beads were located in the esoph-
agus.

MAIN POINTS
• Obstruction or perforation caused by foreign bodies in the 

digestive tract is one of the common acute abdominal dis-
eases in clinic.

• This study aimed to analyze the data of 24 cases of multi-
ple perforation or obstruction of the digestive tract caused 
by accidental ingestion of magnetic beads.

• This study offers diagnosis and treatment methods for the 
perforation or obstruction of the digestive tract caused 
by accidental ingestion of magnetic beads and raises the 
awareness regarding the harmfulness of the presence of 
foreign bodies in the digestive tract.
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Table 1. Comparison of age, gender, history, number of mag-
netic beads and WBC count between the perforated group and 
non-perforated group.

Index
Perforated 

group (n=16)
Non-perforation 

group (n=8) p

Age 4.2±2.8 4.2±3.2 0.622

Gender 1.000

   Male 11 6

   Female 5 2

Medical history (days) 8.1±8.6 7.3±7.7 0.936

Number of magnetic 
beads

11.3±10.2 8.1±7.5 0.457

WBC (*10 9) 11.4±3.1 8.3±2.2 0.228

CRP (mg/L) 28.0±29.5 8.0±0.0 0.009

WBC: white blood cell; CRP: count and C-reactive protein.

Figure 1. Location and percentage of foreign bodies of magnetic 
beads (number).
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There was no significant difference in age, gender, history, 
number of magnetic beads, and WBC count between the 
perforated group and non-perforated group (p>0.05), but 

there was a significant difference in CRP (p=0.009). The 
values were significantly higher in the perforated group 
than in the non-perforated group (Table 1).
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Figure 2. a-d. Location and percentage of foreign bodies of magnetic beads (number).
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Exploratory laparotomy and perforation repair, includ-
ing intestinal perforation repair and gastric wall perfora-
tion repair, are the main operative methods, accounting 
for 70% of the methods. Other operative methods con-
tain enterolysis (7%), gastroscopic extraction (14%), 
and gastroscopic extraction combined with laparotomy 
(5%). All cases recovered successfully after the surgical 
treatment, and no complications were found during the 
follow-up.

A total of 246 magnetic bead foreign bodies were found 
in this study. The location of these foreign bodies was 
mainly in the jejunum and ileum (56%), which was also 
the predilection site for perforation (Figures 1 and 2).

DISCUSSION
Foreign body ingestion remains as the common cause of 
emergency and surgical intervention in pediatric popula-
tions. Among all foreign bodies swallowed by children, the 

proportion of accidental ingestion of magnets is very low. 
However, a large number of ingested magnets can cause 
serious injury (5). Although magnet ingestion remains 
rare, data from the national electronic injury monitoring 
system still reports the intake of more than 22,000 mag-
nets in pediatric patients in the United States between 
2002 and 2011 (6). In recent years, children’s ingestion of 
magnets has exhibited a significantly increasing trend (7). 
A survey data in North America revealed that in the past 
10 years, the number of cases that require surgery for in-
gesting magnets is twice that for all cases in the past (8).

Tsai et al. (9) revealed that when NdFeB (Neodymium 
Iron Boron) magnets were close to each other (3.5-4.6 
cm), they attracted each other. Hence, magnets that en-
tered the abdominal cavity attracted each other across 
the intestinal wall. Othman (10) reported a case of multi-
ple bowel perforation secondary to the ingestion of mag-
netic beads in a 3-year-old patient. They recommend-

822

Li et al.  Foreign body in children’s digestive tract Turk J Gastroenterol 2020; 31(11): 819-24

Figure 3. The National Children’s Medical Center and Beijing Children’s Hospital Affiliated to Capital Medical University have formulated 
procedures for the diagnosis and treatment of accidental ingestion of magnetic beads.



ed immediate surgical referral for early assessment and 
appropriate intervention. Pogorelić et al. (11) reported a 
case of intestinal obstruction and fistula formation af-
ter the ingestion of 25 magnets in a 2 year-old-girl. They 
recommended that single magnet ingestion should be 
treated as a non-magnetic foreign body, whereas multi-
ple magnet ingestion should be closely monitored, and a 
surgical approach would be the best option to prevent or 
cure the complications caused by the multiple magnets. 
Cox et al. (12) found in their experiment that once mag-
nets become attracted to each other, intestinal tissues 
get sandwiched in the middle, and these magnets do not 
separate by themselves, which might lead to rapid necro-
sis and perforation of the intestinal tubes. According to 
this study, early abdominal B-mode ultrasonography and 
Abdominal radiographs should be performed to confirm 
the diagnosis. Active measures should be taken for cases 
with high CRP before an operation.

Once the magnetic beads enter the body, these would 
affect the blood supply of the gastric or intestinal wall, 
leading to local mucosal ischemia and necrosis or even 
perforation, which can only be removed by surgery. After 
eating the magnetic beads, the early symptoms of chil-
dren are atypical, and a child’s ability to express is limit-
ed. It is usually impossible to accurately state the history 
of eating, which makes early diagnosis difficult. There-
fore, clinicians should be fully aware of the dangers of 
eating a magnet. It is necessary to be vigilant when en-
countering suspicious cases of ingestion of magnets, 
when carefully inquiring the medical history, and when 
carefully examining the body and the parallel abdominal 
positive and lateral radiographs, to determine the num-
ber and location of magnetic beads (3). If the intake of 
a single magnet can be determined and the size of the 
magnet is less than 5 cm (13), this intake can only be 
managed by observation. However, in most cases, inter-
ventions are needed when multiple magnets are ingest-
ed or when the actual number cannot be determined. 
If the object remains in the stomach or esophagus, it 
should be removed by endoscopy, when possible. Once 
multiple magnets pass through the pylorus, laparoscop-
ic or laparotomy operations are needed to avoid further 
complications, and the number of multiple magnets 
should be closely observed. Once magnet attraction is 
detected, immediate exploration should be performed 
(14). At present, there is no unified guide and consen-
sus for the accidental ingestion of magnets (magnetic 
beads). On the basis of the previous guidelines and algo-
rithms and the Shanghai Children’s Hospital’s magnet 
foreign body treatment process, the National Children’s 

Hospital Science Center and Beijing Children’s Hospital 
Affiliated to Capital Medical University developed the 
diagnosis and treatment processes of magnetic beads 
(2, 15, 16,) (Figure 3).

The surgical methods include laparotomy or laparoscop-
ic exploration. If the patient is in a critical condition or 
the abdominal distension is obvious, laparotomy should 
be the first choice. If conditions permit, laparoscopic 
exploration may be considered. Regardless of wheth-
er laparotomy or laparoscopic exploration is performed, 
the approximate position of the magnetic beads can be 
determined by preoperative B-mode ultrasound and ab-
dominal supine position film. Intraoperative forceps (he-
mostatic forceps or manipulative forceps) can be used 
near the magnetic beads to feel the suction, and these 
can be removed through perforated intestinal tubes. The 
digestive tract (from stomach to rectum) must be ex-
plored during the operation to ensure that no digestive 
tract perforation is missed. Before closing the abdomen, 
it should be ensured that all magnetic bead foreign bod-
ies are removed (3). Owing to the number of accidental 
ingestions, which has caused serious harm to children, 
many countries have legislated to ban magnetic beads. 
However, in China, magnetic beads can still be easily pur-
chased. Parental supervision is a key factor in injury pre-
vention. Warning labels are ineffective in publicizing the 
dangers of high-power magnets to the public. Improv-
ing the implementation of existing standards and public 
health legislation would be indispensable for mitigating 
these serious and even fatal injuries.

In conclusion, early symptoms of mistaken ingestion of 
multiple magnetic beads in children are often atypical but 
may lead to catastrophic consequences. Early abdomi-
nal B-mode ultrasonography and abdominal positioning 
filming should be performed to confirm the diagnosis. 
Active measures should be taken immediately for cases 
with high CRP before an operation. At the same time, this 
calls on the society and relevant officials to control the 
production and sale of magnetic beads.
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