
Transgastric natural orifice transluminal endoscopic surgery (NOTES) to remove
a foreign body from the abdominal cavity of a 12-year old boy

A 12-year-old boy was admitted to our
hospital with sharp upper abdominal
pain for the previous 5 days. Physical ex-
amination revealed epigastric tenderness
but no rebound pain. The boy revealed
that, 1 year previously, he had swallowed
some sharp metal and magnetic objects,
without ever telling either his parents or
anyone else.
After his admission, a computed tomog-
raphy (CT) scan was performed, which
showed multiple masses and long strips
of high density shadow on the greater
curvature of the stomach, some of which
appeared to be outside the gastric cavity
(▶Fig. 1). Gastroscopy showed two clum-
py foreign bodies (approximately 6 ×4 cm
in size) in the gastric cavity, with many
long foreign body strips attached, and
that the stomach wall was swollen and
eroded (▶Fig. 2 a). A total of 19 iron nails
and eightmagnets shaped like rugby balls
were removed using a pair of foreign
body forceps during the endoscopy
(▶Fig. 2b). However, when a repeat CT
scan was performed on the second day
after surgery, it was found that there was
still an iron nail of approximately 5 cm in
length in the child’s abdominal cavity
(▶Fig. 3). This iron nail had passed
through the gastric wall and fallen into
the abdominal cavity, where it was
assumed to have remained between the
posterior wall of the stomach and the
pancreas for approximately 1 year.
After multidisciplinary consultations with
pediatric medicine, pediatric surgery,
gastrointestinal surgery, gastroenterolo-
gy, and other disciplines, we decided to
remove the foreign body using natural
orifice transluminal endoscopic surgery
(NOTES). NOTES is an evolving minimally
invasive surgery that aims to eliminate
abdominal trauma and its related compli-
cations [1]. Compared with traditional
surgery and laparoscopy, it has many ad-
vantages, including no scarring, less trau-
ma, less pain, and a shorter surgical path
[2, 3].

The patient’s parents signed an informed
consent form for NOTES and the surgery
was performed with the boy under endo-
tracheal intubation and anesthesia. The
procedure was performed in the follow-
ing steps (▶Fig. 4; ▶Video 1). (i) The
locations of the foreign body and the
gastric wall were detected using endo-
scopic ultrasonography (EUS) and an in-

cision was made in the greater curvature
of the middle part of the gastric body
near the posterior wall. The entire layer
of the gastric wall was incised using a
DualKnife and IT-knife. (ii) The endo-
scope was passed into the small abdomi-
nal cavity, where extensive adhesions
and wrappings were found between the
posterior gastric wall and the pancreas;

▶ Fig. 1 Computed tomography (CT) scan in a 12-year-old boy with upper abdominal pain
showing multiple masses and long strips of high density shadow on the greater curvature of
the stomach.

▶ Fig. 2 Appearance of one of the foreign bodies: a on endoscopy, with a large clump of
foreign material seen in the gastric cavity; b following removal, when it was seen to consist
of magnets and iron nails that had been swallowed by the boy 1 year previously.
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however, no foreign body could be seen.
(iii) The adhesions were separated and
incised with the DualKnife and IT-knife.
(iv) The foreign body was located using
EUS, which showed that one end of it
had become partially inserted into the

pancreas. It was completely separated
and loosened, and was then removed
using foreign body forceps through the
incision in the gastric wall. It was found
to be a 4.8-cm iron nail. (v) The wound
was treated with hot coagulation for-

ceps, and the abdominal cavity was
washed with metronidazole; the incision
in the gastric wall was then sutured with
endoclips and nylon loops.
The surgery was completely successful,
and the patient had no abdominal pain,
fever, or other discomfort after the op-
eration. He recovered and was dis-
charged on the fifth day after surgery.
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▶ Fig. 3 Repeat computed tomography (CT) scan showing a long strip of high density
shadow still visible at the lower segment of the greater curvature of the stomach, but on
the outside of the gastric cavity (arrow).

▶ Fig. 4 Steps in the transgastric natural orifice transluminal endoscopic surgery (NOTES) performed to remove the foreign body from the ab-
dominal cavity included: a incision of the gastric wall; b passage of the endoscope into the abdominal cavity; c separation and incision of the
celiac adhesions; d finding and loosening the foreign body; e gastric closure using endoclips and nylon loops. f The foreign body was an iron nail.
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Video 1 Transgastric natural orifice transluminal endoscopic surgery (NOTES) to re-
move a foreign body from the abdominal cavity.
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