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Abstract

Background: Foreign body (FB) ingestion is a common problem in infants and children. Most of them pass spontaneously via gas-
troentstinal tract. Some of them are potentially dangerous and may be fatal. 

Patients and Methods: Six children (4 boys and 2 girls) have swallowed multiple high strength and powerful rare earth element 
Neodymium magnets. Their ages ranged between (nine months to six-year-old). Four cases were subjected to open and two for lapa-
roscopic exploration (one of them converted to open).

Results: multiple perforations of small intestine were found in four cases and multiple complicated enteroenteric fistulae in the 
other two cases. Simple closure of small bowel perforations were done in four cases and resection anastomosis were done in the 
other two cases. There was complication either intraoperative or postoperative. 

Conclusion: Ingestion of Neodymium magnetic beads by children or co-ingestion of other metallic objects. are very hazardous. Early 
endoscopic removal is recommended if the patient presents immediately after ingestion. Surgical removal (laparoscopic or open) 
is mandatory in such cases. Awareness of parents through media is required to abandon the purchase of toys with high-strength 
magnetic beads or buckyballs. 
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Introduction

Foreign body (FB) ingestion is a common problem in infants 
and young children because they usually explore objects by put-
ting them in the mouth. The peak incidence of occurrence ranges 
between 6 months and 3 years of age [1,2]. Ingestion of Neodym-
ium magnetic beads by children or co-ingestion of other metallic 
objects are very hazardous.

The United States Consumer Product Safety Commission (CPSC) 
filed a lawsuit against the manufacturer of Bucky balls to force a 
recall in 2012 [3]. The North American Society for Pediatric Gastro-
enterology, Hepatology and Nutrition (NASPGHAN) commended 
the CPSC for this action and supported a ban on the sale of high-
powered neodymium magnets [8]. However, the annual case num-
ber of ingestions of high-powered neodymium magnets has still 
been increasing in the western world [4,5].
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The aim of this research is to raise awareness and attention 
of health care givers and parents about the hazardous and danger 
of high-powered Neodymium Magnetic Beads ingestion by chil-
dren either multiple magnets or single magnet with other metallic 
foreign body simultaneously or shortly after each other.

Case I

One year-old boy presented to our Emergency Department (ED) 
by his mother with history of abdominal pain for five days associat-
ed with vomiting, anorexia and constipation and she was suspect-
ing that her baby swallowed foreign bodies. On examination, he 
was fully conscious, alert oriented, pale and dehydrated. Respirato-
ry rate 34, heart rate 120b/m blood pressure 90\60. Chest showed 
good air entry bilaterally. Moderate abdominal distention with lim-
ited movement with respiration. There was generalized tenderness 
all over the abdomen with rigidity but no palpable masses. Pelvi-
abdominal ultrasound revealed gaseous distension of bowel loops 
with rim of free fluid in between bowel loops and sluggish motil-
ity. Plain abdominal X-ray (erect) showed a complete ring of small 
rounded foreign bodies attached to each other (magnetic balls) in 
right lower abdominal region (Figure 1a). Lab work up showed, Hb 
12.7 mg/dl, WBC, 15.900, Plat 148000, ALT 21, AST 30, Na 120, K 
5.5, Urea 89, Creatinine 0.9 Ph 7.48, Hbco2, So2 97, CRP 48.

After resuscitation and stabilization, exploratory laparotomy 
was done under general anesthesia revealed two perforations in 
the antimesenteric border of terminal ileum about 10 cm in be-
tween each other and 30 cm from ileocecal junction. The perfora-
tions were surrounded with minimal amount of pus and biogenic 
membrane around the free end of magnetic balls (Figure 1b, 1c). 
Peroperative abdominal plain X-ray was done by C-arm machine 
revealed no other foreign bodies. Resection and anastomosis was 
performed between healthy ends of ileum (30 cm from ileocecal 
valve). Post operative course was uneventful. The patient is dis-
charged on the 6th postoperative day after tolerating oral feeding.

Case II

Five-year-old boy referred to our ED as a case of acute appen-
dicitis from private hospital with history of abdominal pain associ-
ated with repeated bouts of non-bilious vomiting for last 20 hours. 
No past history of chronic medical illness or surgical disease. On 
examination, he was conscious, alert and pinkish on room air. His 

Figure 1: (1a). Plain abdominal X-ray (erect) showed a 
complete ring of small rounded foreign bodies attached to each 

other (magnetic balls) in right lower abdominal region. (1b). 
Two perforations in the antimesenteric border of terminal 

ilium 10 cm in between each and about 30 cm from ileocecal 
junction. The magnetic balls have been protruded through one 

of them. (1c). Magnetic balls within the lumen of the excised 
segment.

vital signs were as follow; Temperature; 36,7oc, heart rate; 94 beat/
min; blood pressure; 83/60 mmHg, respiratory rate; 22 cycle/min. 
No signs of external violence. Chest showed good air entry bi-
laterally.
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Abdomen was rigid and tender all over the abdomen with re-
bound tenderness over the right iliac fossa. Lab work-up: Hg; 15.2, 
WBC; 21.03, other hematological and biochemical parameter were 
within normal limit. Abdominal ultrasound showed multiple di-
lated small bowel loops seen in abdominal and pelvic cavity with 
vigorous motion inside with moderate amount of fluid between. 
No localized collection. Enlarged mesenteric lymph nodes. Picture 
suggestive of acute intestinal obstruction. Abdominal X-ray (erect) 
showed a chain of small rounded foreign bodies attached to each 
other (magnet balls) in right lower abdominal region (Figure 2a).

Laparoscopic exploration showed huge distension of small 
bowel loops so converted to open laparotomy via lower midline 
incision. Exploration revealed dilation of proximal small bowel 
and distal small bowel obstruction. With foreign bodies transfixing 
three bowel loops. Two fistulae between three ileal loops (Figure 
2b, 2c). Dissection of fistulous tracts were performed with extrac-
tion of chain of eight small magnet balls (3 mm) attached to each 
other. The openings of fistulae were trimmed and closed with Vic-
ryl 4/0.

Appendectomy was done. Peroperative abdominal X-ray was 
done by C-arm machine revealed no other foreign bodies. Post op-
erative course was uneventful. Oral feeding started on 4th post op-
erative day and discharged on 5th day.

Case III

Four-year-old boy referred to our ED with history of abdominal 
pain associated with repeated bouts of bilious vomiting for 2 days. 
14 days ago, the patient was admitted in peripheral hospital be-
cause of abdominal pain associated with non-bilious vomiting and 
diarrhea. Diagnosed as gastroenteritis and received medical treat-
ment and discharged home without doing abdominal X-ray or ult-
rasound. No past history of chronic medical illness or surgical dise-
ase. On examination, he was conscious, alert and pinkish on room 
air. His vital signs were as follow; Temperature; 36,6oc, heart rate; 
102 beat/min; blood pressure; 93/62 mmHg, respiratory rate; 22 
cycle/min. No signs of external violence. Chest showed good air 
entry bilaterally. Abdomen was soft, lax, not distended, but there 
was palpable and tender mass in right iliac fossa. There was no 
organomegaly.

Lab work-up: Hg; 12.4, WBC; 13.94, other hematological and 
biochemical parameter were within normal limit. Abdominal X-ray 

Figure 2: (2a): Abdominal X-ray (erect) showed a chain of 
small rounded foreign bodies attached to each other (magnet 

balls) in right lower abdominal region. (2b): Exploration 
revealed dilation of proximal small bowel (dotted white arrow) 

and distal small bowel obstruction (solid yellow arrow).  
(2c): Multiple small (3 mm) magnetic balls were attracted to 
each other forming chain transfixing three bowel loops (solid 

yellow arrow). Two fistulae between three ileal loops. 

(erect) showed a complete ring of small balls attracted to each ot-
her in right lower abdominal region (Figure 3a). Abdominal ultra-
sound showed only minimal pelvic collection (Figure 3b).

Exploratory laparotomy revealed amalgamated mass of severe-
ly inflamed multiple loops of small bowels connecting to each other 
through multiple fistulae at different sites with entrapped loops of 
small intestine between fistulae in addition to multiple perfora-
tions sealed with omentum over protruding small magnet balls 
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(Figure 3c, 3d, 3e). Multiple small (3 mm) magnetic balls were at-
tached to each other forming a ring across two adjacent small bow-
el loops (Figure 3f). Dissection of fistulous tracts between small 
bowel loops from each other and extraction of chain of magnet 
balls (18 magnet balls) (Figure 3g). Peroperative abdominal plain 
X-ray was done by C-arm machine revealed no other foreign bodies. 
Resection and anastomosis was performed between healthy ends 
of ileum (20 cm from ileocecal valve). Post operative course was 
uneventful. Oral feeding started on 5th post operative day and dis-
charged on 6th post operative day.

Case IV

Four-year-old boy referred to our ED with history of acute ab-
dominal pain associated with repeated bouts of bilious vomiting 

Figure 3: (3a): Abdominal X-ray (erect) showed a complete ring 
of small magnetic balls attracted to each other in right lower 
abdominal region. (3b): Abdominal ultrasound showed only 
minimal pelvic collection. (3c, 3d, 3e): Amalgamated mass of 

severely inflamed multiple loops of small bowels connecting to 
each other through multiple fistulous tracts at different sites 
(solid green arrow) with entrapped loops of small intestine 

between fistulae (dotted white arrow) in addition to multiple 
perforations sealed with omentum over protruding small 

magnetic balls. (3f) Multiple small (3mm) magnetic balls were 
attracted to each other forming a ring across two adjacent 

small bowel loops (solid green arrow) inside the fistulous tract. 
(3g) Magnetic balls after removal from bowel lumen.

for last 12 hours. No past history of chronic medical disease or sur-
gical operations. On examination, he was conscious and alert. His 
vital signs were stable. There were no signs of external violence. 
Chest showed good air entry bilaterally. Abdomen was rigid and 
tender all over the abdomen with rebound tenderness over the 
right lower quadrant. Lab work-up: Hg; 16, WBC; 17., other para-
meters were within normal limits. Abdominal ultrasound revealed 
gaseous distension of bowel loops with moderate amount of fluid 
in between bowel loops with no localized collection and enlarged 
mesenteric lymph nodes. Plain abdominal X-ray (erect) showed a 
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chain of small rounded foreign bodies attached to each other (mag-
netic balls) in the right lower abdominal region (Figure 4).

Exploratory laparotomy showed perforation of terminal ileum 
through which the initial magnets of the chain were penetrating 
outside the bowel wall intraperitoneally. Extraction of chain of 
small magnet balls attached to each other. The site of perforation 
was trimmed and repaired using Vicryl 5/0. Peroperative abdo-
minal X-ray was done by C-arm machine revealed no other foreign 
bodies. Post operative course was uneventful. Oral feeding star-
ted on 4th day post operatively and discharged home on 7th post 
operative day.

Figure 4: Abdominal X-ray (erect) showed a chain of small 
rounded foreign bodies attached to each other (magnetic balls) 

in right lower abdominal region.

Case V

Nine-month-old girl admitted in pediatric ward with Gastro-
enteritis resolved and discharged home for 48 hours. Then re-ad-
mitted with the same picture but the mother mentioned the pos-
sibility of magnetic toy ingestion since the first time. The girl was 
vitally stable and a febrile her abdomen was distended and tender. 
Abdominal X-ray (erect) showed a complete ring of multiple small 

magnetic balls attracted to each other in hypogastric region (Fig-
ure 5).

Under general endotracheal anesthesia and complete a septic 
technique, laparoscopic exploration was attempted, Unfortunately, 
the magnets were stuck to camera road and closed the vision. So, 
conversion to open laparotomy was decided. Exploratory laparot-
omy revealed Multiple small (3mm) magnetic balls were attached 
to each other forming a ring across two adjacent small bowel loops 
forming four perforations in terminal ileum. After extraction of the 
magnetic balls, all perforations were repaired by 5/0 interrupted 
sutures of PDS after trimming of their edges. Peroperative abdomi-
nal X-ray was done by C-arm machine revealed no other foreign 
bodies. Intraperitoneal drain was inserted and removed after 48 
hours and started oral feeding at 5th day postoperative. Then dis-
charged home on 7th day and followed up for 4 months in Outpa-
tient department.

Figure 5: Abdominal X-ray (erect) showed a complete ring 
of multiple small magnet balls attracted to each other in 

hypogastric region.

Case VI

Two-year-old female girl, presented to ED with her parents. Her 
mother informed us about swallowing of multiple magnetic balls 
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10 hours ago and she brought two balls with her. No history of 
vomiting, abdominal pain or any other gastrointestinal symptoms. 
On examination: The girl was vitally stable, Temperature; 37oc, 
heart rate: 99 beat/min; blood pressure: 75/55 mmHg, Abdomen 
was soft, lax no distention or any palpable mass. Plain abdominal 
X-ray in supine position revealed a ring of multiple small magnet 
balls attached to each other in one end and chain in the other end 
in the left hypochondrium (Figure 6).

Under general endotracheal anesthesia and complete a septic 
technique, right transverse supraumbilical incision was performed. 
There was no peritoneal soiling, but the omentum was forming an 
edematous mass concealing the area of multiple small magnet 
balls. Meticulous dissection of the mass revealed single perforation 
in the jejunum, about 20 cm from the duodenojejunal junction (DJ) 
through which magnetic balls (26 balls) taking the shape of ring in 
one end and chain in the other end were protruding from the an-
timesenteric wall of the jejunum. They were extracted from the site 
of perforation. Trimming of the edge of the perforation was per-
formed and sutured using Vicryl 4/0 in single layer. Peroperative 
abdominal X-ray was done by C-arm machine revealed no other 
foreign bodies. Post operative course was uneventful. Oral feeding 
started on 5th post operative day and discharged on 6th day postop-
eratively. There was no complaint during 6 months of follow-up in 
outpatient clinic.

Discussion

The incidence of high-powered neodymium magnets ingestion 
in children is increasing because of the availability of toys or enter-
tainment products with high powered neodymium (or rare-earth) 
according to recent reports [6,7]. The magnetic force of high-
powered neodymium magnets is 5 - to 20-fold stronger than that 
of traditional iron magnets [4,6,8]. Some high- powered magnet 
products, often sold in dozens to hundreds as Bucky balls or Bucky 
cubes, are small (0.3-0.6 cm, typically < 1 cm), round, and colorful 
which may increase the risk of ingesting multiple magnets [4,6,8].

Ingestion of multiple high-powered neodymium magnets or 
co-ingestion of other metallic objects with a magnet may lead to 
severe complications. These magnets pinched several loops of the 
bowel together, causing bowel obstruction, volvulus bowel isch-
emia, necrosis, intestinal perforation, peritonitis, complex entero-
enteric fistulae, short-bowel syndrome caused by massive bowel 
resection, life-threatening injuries, and even death [6,9-19].

Figure 6: Plain abdominal X-ray in supine position showing 
ring of multiple small magnet balls attached to each other in 

the left hypochondrium.

All our cases were presented with GI symptoms and tenderness 
in their lower abdominal regions. Delay in diagnosis and conse-
quently, the management can lead to a worse outcome. In our cases 
also there was a delay in presentation as the children were very 
young to express themselves and nobody witnessed the ingestion 
of magnets balls in five cases. In one case the mother suspected 
that her baby ingested FBs.

In 2020, Gayatri., et al. reported a case with a complex fistula 
through mesocolon between the stomach and two loops of jejunum 
after ingestion of high-powered multiple magnets [20].

In our study, there were multiple complicated enteroenteric 
fistulae in three cases and multiple perforations of the small intes-
tine in three cases.

Plain abdominal x-ray forms the mainstay of the diagnosis and 
should be done in all cases of suspected FB ingestion and ill-de-
fined vague abdominal pain in children [21].
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One of our cases was admitted to peripheral hospital for treat-
ment of gastroenteritis and discharged home.

After few days, brought by his mother to our ED with acute ab-
dominal pain. A plain abdominal X-ray revealed the presence of a 
chain of multiple small magnets balls.

In a series by Richard Sola 47% of patients with magnet inges-
tion required intervention and 23% required abdominal surgeries 
[22].

All our cases required surgical intervention because they pre-
sented late with complications (intestinal perforations in four cas-
es and intestinal fistulae in two cases). 

Several algorithms have been published to help guide manage-
ment [7,23-26].

In 2007, Richard Sola., et al. developed a management algorithm 
for the management of magnet ingestion in a big series of 89 pa-
tients from 2 hospitals [27]. They recommended admission of the 
patients in home a single or multiple magnets can’t be differenti-
ated by history and abdominal radiographs. Endoscopic removal 
is indicated for multiple magnets or a magnet and a second metal-
lic foreign body in the stomach. For multiple magnets or a magnet 
and a second metallic foreign body past the stomach, laparoscopic 
removal is recommended if symptomatic or with obstructive signs 
on abdominal x-ray. Non-operative inpatient management consist-
ing of bowel regimen and serial x-rays is recommended for asymp-
tomatic children with multiple magnets or a magnet and a second 
metallic foreign body past the stomach. Endoscopic or laparoscopic 
removal may be considered if there is a failure of magnet progres-
sion after 48 hours [27]. 

To this algorithm we recommend screening of siblings of all pa-
tients ingested high powered magnets by abdominal radiograph.

In 2020 Holtz., et al. advised screening of foreign bodies with a 
plain X-ray of the abdomen and chest in disabled children with a 
history of recent abdominal pain prior to MRI because they found 
severe artifacts on brain MRI as result of multiple magnet ingestion 
which are detected later on by abdominal plain x-ray [27,28].

In all our cases, Peroperative abdominal plain X-ray was taken 
in the operative room by a C-arm machine before closure of the 

abdominal wall to be sure that there were no other missed mag-
net balls or other foreign bodies. The postoperative course was 
uneventful in all cases. They were discharged on 5th to 7th post-
operative day. They were doing well during one year follow up in 
outpatient clinic. The siblings of all our cases were also screened by 
abdominal X-ray which were negative. 

Conclusion

All primary health caregivers should be aware of the danger and 
complications of ingestion of multiple high-powered neodymium 
magnetic balls by children or co-ingestion of other metallic objects 
with a magnet. Early endoscopic retrieval is mandatory if the pa-
tient presents immediately after ingestion. Laparoscopic or open 
surgical extraction is recommended in such cases. Awareness of 
parents through newspapers, radio, television and social media is 
required to abandon the purchase of toys with high-strength mag-
netic beads or buckyballs.
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