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Abstract
A 52-year-old female presented to our dlinic after accidentally
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ingesting a push-through pack (PTP). After determining
that the PTP was present in the stomach, we successfully
and safely removed it endoscopically by using a handmade
endoscopic hood fashioned from a cut endotracheal tube.
Foreign body ingestion is a common clinical problem,
and most ingested foreign bodies pass spontaneously.
However, the ingestion of sharp objects, such as PTPs,
increases the risk of complications, and urgent endoscopy
is recommended to remove such objects. Previous studies
have reported the use of other devices, both commercial
and handmade, for the safe endoscopic removal of foreign
bodies. The novel design of our handmade hood for
the removal of the PTP, which was fashioned from a cut
endotracheal tube, was beneficial in terms of maintaining
a wide visual field, patient safety and tolerance, and easy
preparation compared to previously reported commercial
and handmade devices. It may be a viable and safe device
for the retrieval of PTPs and other sharp foreign bodies.

Key words: Foreign body ingestion; Endoscopic removal;
Push-through pack; Sharp object; Handmade
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Core tip: Here, we report the successful and safe endo-
scopic removal of a push-through pack (PTP) from the
stomach using a handmade endoscopic hood fashioned
from a cut endotracheal tube. This novel design was
beneficial in terms of maintaining a wide visual field,
patient safety and tolerance, and easy preparation,
compared to previously reported commercial or handmade
devices. It may be a viable and safe device for the retrieval
of PTPs and other sharp foreign bodies.
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INTRODUCTION

Foreign body ingestion is commonly encountered in
clinical practice, and most (= 80%) foreign bodies
pass spontaneously without the need for intervention™.
However, the ingestion of sharp and pointed objects,
such as animal/fish bones, needles, and push-through
packs (PTPs), increases the risk of perforation or
obstruction by as much as 35%!"".

PTPs are commonly used in Japan™ and South Korea
for the packaging of drugs. PTPs have three or four sharp
edges that, when they are accidentally ingested, can
perforate the small intestine'. Therefore, PTPs that have
passed into the stomach or proximal duodenum should
be immediately retrieved endoscopically, provided this
procedure can be performed safely"™. Flexible endoscopy
is the ideal choice for both diagnostic and therapeutic
purposes in the management of upper gastrointestinal
foreign bodies, with a reported success rate of over 95%
and minimal complications®. The risk of mucosal injury
during retrieval can be minimized during extraction by
orienting the sharp points of the object with handmade
and commercial accessory instruments', such as an
overtube®, a latex hood over the endoscope', a latex
glove", or a condom™®.

Here, we report the successful and safe endoscopic
removal of a PTP from the stomach using a novel hand-
made endoscopic hood fashioned from a cut endotracheal
tube.

CASE REPORT

A 52-year-old female with no medical history of dementia
or psychological impairment presented to our clinic due
to the accidental ingestion of a PTP 2 h previously. She
complained of sharp intermittent pain in the substernal
region. She was alert, with a temperature of 36.5 C,
blood pressure of 120/80 mmHg, regular pulse of 96
bpm, and respiration of 18 breaths/min; there were no
signs of abdominal tenderness or peritoneal irritation.
Abdominal computed tomography showed no signs of
perforation or the presence of a PTP. These findings,
coupled with the fact that she had swallowed the PTP
only 2 h before presentation, led us to suspect that the
PTP was lodged in her esophagus or stomach. Urgent
endoscopy revealed the PTP in the stomach (Figure 1).
We did not possess an overtube or commercial device
for the removal of foreign bodies because our clinic is
located on a remote island in Japan and is not sufficiently
equipped for such medical emergencies. Therefore,
to remove the PTP, a handmade hood protector was
fashioned from a cut endotracheal tube (Teleflex,
Endosoft 8.5; Willy Risch GmbH, Kernen im Remstal,
Germany) (Figures 2 and 3) with an internal diameter
of 8.5 mm, an external diameter of 11.3 mm, and a cuff
composed of polyvinyl chloride. The hood was fastened
to the distal end of the endoscope (GIF-H260; Olympus
Corporation, Tokyo, Japan), which was 9.8 mm in
diameter, without the use of rubber bands or string. The
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Figure 1 Endoscopic image of the push-through pack in the stomach.

Figure 2 An endotracheal tube was cut into three sections, and the middle
section (white arrow) was used as an endoscopic hood. The red lines show
the locations of the cuts made in the tube.

Figure 3 An endoscopic hood made from the cut endotracheal tube hood.
The middle section of the cut endotracheal tube is shown in Figure 1.

cut cuff used to cloak the PTP edges was approximately
30 mm in diameter (Figure 4). The scope was inserted
without the use of general anesthesia or sedation, and
the PTP was captured using biopsy forceps, pulled into
the cut cuff of the handmade hood, avoiding the inside of
the tube (Figure 5), and extracted. All four edges of the
PTP were cloaked with the cuff during retrieval (Figure
6). The size of the impacted PTP was 19 mm x 16 mm
(Figure 7). Following PTP removal, endoscopic evaluation
of the esophagus showed no signs of mucosal damage,
ulceration, bleeding, or perforation. The complete
endoscopic procedure took only 20 min; the inspection
time was thought to be acceptable without sedation. The
patient was immediately discharged after endoscopy
without any complications.
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Figure 4 The cut cuff used to cloak the push-through pack was appro-
ximately 30 mm in diameter.

Figure 5 An endoscopic image. The push-through pack in the stomach was
grasped with biopsy forceps and pulled into the cut cuff, not inside the tube.

DISCUSSION

We successfully removed an ingested PTP from the
stomach using a novel endoscopic hood fashioned from a
cut endotracheal tube. A wide variety of handmade and
commercial devices have been used for the endoscopic
removal of foreign bodies™**”™, including an overtube®,
a latex protector hood fitted over an endoscope', a latex
glove”, and a condom™. To the best of our knowledge,
this is the first case report of the removal of an ingested
foreign body using a handmade endoscopic hood cut
from an endotracheal tube.

Our novel endoscopic hood was fashioned by cutting
an endotracheal tube (CET hood), which consisted of a
stalk-like tube and a petal-like cuff. This characteristic
shape offers some advantages in the retrieval of PTPs.
First, a CET hood can maintain a good visual field and
wide working space. Previous reports showed that a
transparent cap and overtube improve the visual field and
working space™'?. The CET hood contained a tube that
resembled the stalk of a flower and offered advantages
similar to those of a transparent cap attached to the
end of the endoscope. Although we were concerned
that the cuff would obscure the visual field, the tube
had adequate length and sufficient hardness to resist
hood collapse and maintain the visual field. Second, the
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Figure 6 All four edges of the push-through pack were drawn into the cut
cuff.

Figure 7 The size of the impacted push-through pack was 19 mm x 16
mm.

CET hood was able to cloak the PTP, which had a wider
diameter than the endoscope. The endoscopic removal of
a PTP with a wider diameter than the internal diameter of
the overtube will occasionally fail because the uncloaked
edges can cause mucosal injury during retrieval®®. The
internal diameter of the overtube used in this case was
approximately 15 mm®!. Even if the diameter of the
PTP exceeds 15 mm, as in our patient (19 mm), the
flexibility of the tube may enable the operator to bend
and pull the overtube™. However, care should be taken
not to cause mucosal injury by pinching the mucosa
between the PTP and overtube. A bell-shaped simple
latex protector hood™ or handmade hood constructed
from a condom'® have been reported to be more
suitable devices in cases that require a wide cover hood.
The CET hood used in this case also contained a wide
covering protector approximately 30 mm in diameter,
which offered the same advantages as these devices.
Third, the level of difficulty in the insertion and removal
of an endoscope fitted with a CET hood was not different
from that observed with typical endoscopic inspection.
Lin® reported the use of a condom protector hood for
the successful removal of a PTP without complications,
which exhibited good tolerance due to the thinness of
the material. Endoscopic treatment using a CET hood
minimizes patient discomfort during its insertion through
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a narrow segment, such as the pharynx, because the
cut cuff of a CET hood is sufficiently flexible to pass
through the pharynx. In addition, a CET hood is suitable
for emergency endoscopy due to the simple method of
preparation and availability in an inadequately equipped
medical institution.

Other articles have described the use of a handmade
protector or hood for the endoscopic removal of foreign
bodiest*¢"*, Handmade devices must be easily and
swiftly prepared for use in emergency endoscopy!*'.
The preparation of a CET hood is relatively simple
because it requires only the cutting and fitting of the
apparatus to the endoscope. Of course, commercial
devices are the simplest to use and prepare!®; however,
not all medical institutions have these devices on hand.
Although the ingestion of foreign bodies can occur
anywhere, it is impractical for all medical institutions,
especially those in developing countries or remote areas,
to maintain a sufficient supply of commercial devices
for the retrieval of foreign bodies. Therefore, under such
circumstances, a CET hood can be easily fashioned from
an endotracheal tube, which is readily available in most
medical institutions.

However, the level of protection provided for the
removal of sharp foreign bodies, such as needles or
bones, should be determined in future studies. Further
research should compare materials with varying cuff
thicknesses (approximately 0.05 mm)™! compared to
surgical gloves (approximately 0.29 mm)® and a latex
hood (2 mm), such as that manufactured by Kimberly/
Ballard Medical Products (Draper, UT, United States)™.

In conclusion, we report the successful and safe
endoscopic removal of a PTP from a patient’s stomach
using a handmade endoscopic hood fashioned from
a cut endotracheal tube. This novel handmade device
offered some advantages compared to previously
reported commercial and handmade devices and may
be an alternative device for the retrieval of PTPs and
other sharp foreign bodies.

COMMENTS

Case characteristics
A 52-year-old female presented after accidentally ingesting a push-through
pack (PTP).

Clinical diagnosis
Accidental ingestion of PTP in the stomach.

Differential diagnosis
Accidental ingestion of PTP in the esophagus or small intestine.

Laboratory diagnosis
All laboratory tests were within normal limits.

Imaging diagnosis
Abdominal computed tomography showed no signs of perforation or the
presence of a PTP, and urgent endoscopy revealed the PTP in the stomach.
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Treatment
PTP was successfully and safely removed endoscopically using a handmade
endoscopic hood fashioned from a cut endotracheal tube.

Related reports
Previous studies reported other devices, both commercial and handmade, for
safe endoscopic removal of foreign bodies.

Term explanation

PTPs are commonly used in Japan and South Korea for packaging of drugs.
PTPs have three or four sharp edges and, when accidentally ingested, can
perforate the small intestine.

Experiences and lessons

The authors’ novel handmade device conveyed some advantages, as
compared to previously reported commercial and handmade devices, and can
be an alternative device for retrieval of PTPs and other sharp foreign bodies.

Peer-review
The paper is an interesting case report.
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