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ABSTRACT

Ingestion of foreign bodies (FBs) is a common phenomenon among young children. Plain
radiography is the first step diagnostic modality to detect the radio-opaque FBs. And
computed tomography has been recommended by several guidelines as useful modalities
for diagnosing ingested FBs. However, there is a risk of radiation exposure, making it
burdensome to use in asymptomatic patients. Ultrasound (US) is not a commonly used
technique for diagnosing ingested foreign bodies. However, US can provide real-time
imaging with good resolutions without radiation exposure in pediatric patients. Herein,
we report two pediatric cases of metallic foreign body ingestion that were successfully
diagnosed using US for localizing foreign bodies. This study indicates that US may be used
as an alternative method for detecting the localization of metallic foreign bodies in the
gastrointestinal tract without exposure of radiation, particularly in pediatric patients.

Keywords: Ultrasonography; Foreign bodies; Metals; Child

INTRODUCTION

Ingestion of foreign bodies by children is a common and important medical condition.
Ingested foreign bodies are most often excreted through the intestine without complications.
Endoscopic removal is commonly practiced for cases requiring an intervention; however,

the surgical removal approach is employed in serious cases. For establishing a plan for the
removal of a foreign body, it is beneficial to know its precise location. We present two cases
where ultrasound (US), a traditional imaging method that is generally not used for foreign
body diagnosis, was used to locate the ingested metallic foreign body. We further discuss the
usefulness of US in diagnosing metallic foreign bodies.

CASE REPORT

A 15-month-old girl was brought to the pediatric gastroenterology clinic for counseling
because abdominal plain radiography revealed the presence of a 3x9 mm metallic screw in
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Fig. 1. A15-month-old girl presented with ingestion of a metallic screw. (A) The metallic screw is detected in the
right lower quadrant of the abdomen on the abdominal plain radiograph. (B) A 3x9 mm metallic foreign body
(arrow) is observed at the tip of the appendix on abdominal ultrasound. (C) The appendiceal orifice appears
tightly closed on colonoscopy. (D) A metallic screw is visible at the tip of the resected appendix.

the right lower quadrant (RLQ) of the abdomen (Fig. 1A). There were no associated symptoms
or signs, such as abdominal pain, vomiting, or ileus. The metallic body did not migrate for the
next 4 weeks, and consequently, further evaluation was planned. The thin abdominal wall of
the young patient allowed a pediatric radiologist to perform the abdominal US examination,
which revealed a 9 mm metallic foreign body at the tip of the appendix (Fig. 1B). Colonoscopy
was performed for endoscopic removal under deep sedation; however, the appendiceal orifice
was tightly closed (Fig. 1C). Thus, laparoscopic appendectomy was performed, revealing a
metallic screw lodged at the tip of the resected appendix (Fig. 1D). Pathological examination
indicated an uninflamed appendix and lymphoid hyperplasia. No postoperative complications
were observed.

A 14-month-old boy was admitted to the emergency room with a complaint of frequent
vomiting for 2 days. Oral intake was fair, and the abdomen was soft and flat. Abdominal plain
radiography revealed three round magnetic beads in the RLQ of the abdomen (Fig. 2A). It
was presumed that the patient had swallowed the magnets 3 days before while playing with
them. The ingested magnets did not move until the next day; hence, it was suspected that
they were trapped in the intestinal tract. US, performed by a pediatric radiologist, displayed
three 4 mm metallic objects, two of which were located in the small intestine and one in the
cecum (Fig. 2B). The metallic object in the cecum was suspected to be extraluminally located
due to inflammation of the mesentery. Thereafter, laparoscopic exploration was performed.
Two magnets were removed from the inside of the terminal ileum using a small enterotomy,
and one of them from the extraluminal area of the cecum. Although one magnet was located
at the mesocolic surface of the extraluminal area of the cecum, the cecum did not show any
perforation. The patient recovered after surgery without complications.

Ethics statement

This study was conducted with approval from the Institutional Review Board of Pusan
National University Yangsan Hospital (IRB number: 05-2021-070) and informed consent was
waived for individual patients due to a retrospective approach.
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Fig. 2. A 14-month-old boy presented with ingestion of three magnetic beads. (A) The magnetic beads are
detected in the right lower quadrant of the abdomen on the abdominal plain radiograph. (B) Ultrasound reveals
three echogenic materials in the small bowel (short arrows) and cecum (long arrow). A suspicious extraluminal
location of the foreign body in the cecum is noted.

DISCUSSION

Two young infants who swallowed metallic objects required removal of the ingested foreign
bodies because the objects did not move from the RLQ of the abdomen. Since the first patient
did not present any symptoms, the foreign body was considered to be located inside the gut.
Subsequently, the exact location of the foreign body was detected using US, and thereafter,

it was removed using simple laparoscopic appendectomy without additional procedures of
C-arm fluoroscopy or magnets. The second patient had swallowed three round magnetic beads,
which are commonly reported to spark problems [1,2]. Furthermore, if multiple magnets

are swallowed at different times, they can move to different locations in the gastrointestinal
(GI) tract causing challenges of sticking to each other at different positions. In most cases,
physicians devise surgical plans, including the incision position, based on the abdominal plain
radiograph findings obtained before surgery. However, using plain radiograph information
alone may mislead the locations, such as in cases with a distended stomach or loose transverse
colon [1]. The knowledge of the approximate location of the foreign bodies before surgery can
be very helpful for the surgeon. Imaging studies are widely used for detecting ingested foreign
bodies that are expected to be radiopaque materials, such as metals (except for aluminum),
most animal bones, and glass. Plain radiography and computed tomography (CT) have been
recommended by several guidelines as useful modalities for diagnosing ingested foreign bodies
[3-5]. Plain radiography is used in the initial step to detect radiopaque foreign bodies in the GI
tract and for follow-up examinations [3]. However, it may not help determine the exact type and
location of the foreign body in the GI tract.

In this context, CT is more sensitive in detecting foreign bodies, with higher tissue contrast and
detailed anatomical information than those available through plain radiography. Furthermore,
the advantage of CT is more apparent in detecting faintly radiopaque materials, such as
fishbones or plastics. Additionally, the use of intravenous contrast material is beneficial for
identifying foreign body-related complications, such as peritonitis, abscess, or fistula formation
[4]. However, the major disadvantage of both plain radiography and CT is the exposure of
pediatric patients to ionizing radiation. Additionally, it is often challenging to detect whether
the metallic foreign body is located within the bowel lumen or extraintestinal structure because
of significant beam hardening and streak artifacts, particularly in young children due to the
absence of bowel distention and the use of low peak kilovoltage in CT scans.
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Although previous studies have not recommended US for detecting ingested foreign bodies
due to lack of sufficient evidence [3-5], several studies have reported its usefulness in
assessing foreign bodies located in the GI tract [2,6,7]. US provides real-time imaging with
superior temporal and spatial resolutions compared to plain radiography and CT with the
precision of the ingested foreign body localization, particularly in young children with small
body habitus. Simultaneous evaluation of bowel motility and movement of the foreign body
during position change is advantageous for assessing the foreign body status. Furthermore,
US can reveal foreign body-related complications, such as surrounding inflammation

and abscess formation. Most foreign bodies are echogenic in US, which can detect even
radiolucent material or faintly radiopaque materials [6,8]. However, foreign bodies may
produce posterior acoustic shadowing or reverberation artifacts on US [8].

The major disadvantages of US are operator dependency and patient status. Although US is
beneficial for detecting superficially located foreign bodies and their complications [8], it
may not be useful for diagnosing small foreign bodies confined to the deep portion of the
abdomen with complex bowel loops, abundant bowel gas, and significant feculent materials,
even with experienced operators. However, the proper selection of transducers and the use of
gradual compression techniques may improve operator performance [9]. High-frequency linear
transducers are especially helpful for identifying exact localization in the GI tract. Therefore,
in cases where US can be performed, especially in a child with a thin abdominal wall, it may be
considered an alternative choice before exposing the pediatric patients to ionizing radiation
from CT. Ultrasound can be helpful, particularly in the case of metallic foreign body ingestion
where significant beam hardening and streak artifacts appear on CT scans and in cases with
no suspected abdominal complications. Here, we report two pediatric cases using US as an
effective alternative to determine the location of metallic foreign bodies in the GI tract.
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