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Abstract

Fish bone is one of the most common foreign body ingestions encountered in the emergency department. Fish bone
perforations occur most commonly in segments with acute angulation like the ileocecal region and rectosigmoid junction
and can present acutely with obstruction and free air or with chronic complications like abscess and sepsis. Radiologists
should be familiar with the high-risk clinical scenarios, the CT appearance of radiopaque fishbones, and the spectrum of
imaging findings related to gastrointestinal (Gl) tract so as to direct management and timely referral to Gl endoscopists and
surgeons.
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Introduction weeks, months, or even years after the accidental in-
gestion of FFB. Therefore, the radiologists must have
knowledge of the imaging appearance and maintain a
high index of suspicion even when the antecedent history
is absent. A myriad of abdominal complications may
occur with FFB ingestion, such as bowel wall impaction,
full thickness perforation, with or without intra-abdominal
abscess formation, and intraperitoneal dislodgement. CT
of abdomen and pelvis is the investigation of choice in

Fish bone foreign body (FFB) is the most common type
(up to 84%) of ingested foreign bodies encountered in the
emergency department.'™ It is more common in Asian
countries, where the rate of fish consumption is higher. FFB
ingestion is common in extremes of age associated with
impaired swallowing in the pediatric age group and in the
elderly.*> While the majority of ingested fish bones pass
spontaneously 10-20% of cases fail to pass,*° and in a small
minority of 1% of ingested FFB, result in complications
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localizing FFB and in evaluation of complications related
to FFB.

In this article, we will discuss the etiopathogenesis of
abdominal complications due to FFB, gamut of imaging
features, intraoperative images for correlation, available
treatment options, and pitfalls with image interpretation.

Etiopathogenesis

In adults, about 80% of cases of foreign body ingestion are
associated with orodental risk factors such as wearing den-
tures, reduced tactile sensation of the palate.*""'* Risk of FFB
ingestion increases in elderly, history of alcohol
or intravenous drug use, cognitive impairment, and oro-
pharyngeal dysfunction.®'* The use of chopsticks and cutlery
to eat boned fish and fish deboning in the mouth are also risk
factors for accidental FFB ingestion.'> Children are more
prone to foreign body ingestion due to the tendency for
mouthing, lack of tooth limiting ability to chew, inability to
differentiate edible from inedible foods, and distractions
while eating.'" In the pediatric age group, FFB is commonly
located in the oropharynx, particularly in the tonsils and
tongue base, due to the relatively larger size of tonsils when
compared to adults.'® The large size tonsils act as a barrier
for distal propagation of FFB. In adults, the most common
sites of FFB impaction sites are oropharynx, hypophar-
ynx, oral cavity, and the esophagus.”'”'®

Geometry, sharpness, and length of the FFB play an
important role in subsequent development of complica-
tions.'? Sharp, linear bones have a higher risk of mucosal
laceration, perforation, and subsequent penetration into the
adjacent tissues. Although, there is no specific length of
FFB that can be attributed to clinical symptoms and imaging
manifestation of impaction or bowel perforation, FFBs that
are smaller tend to be often asymptomatic and pass through
without any gastrointestinal (GI) tract complications, while
those with sharp ends and increased length can result in
impaction and perforation. In general, an FFB longer than
6—10 cm usually will not progress through the curvature of
the duodenum."'"-' Distal migration of FFB in the GI tract
can be complicated with impaction, bowel perforation,
bleeding, hematoma, abscess, and fistula.

Clinical diagnosis

Patients are usually unaware of having ingested FFB,
and may present with acute, chronic, or acute on chronic
abdominal symptoms. Patient symptoms vary depending
on the site of perforation and degree of inflammation. In
cases with FFB in the stomach, patients may present
with non-specific abdominal pain mimicking peptic ulcer
disease, acute cholecystitis, pancreatitis, or gastritis.

Perforations of the stomach and duodenum may present
with protracted subacute and less severe clinical features
compared to rest of the GI tract.”® Lower GI FFB may
mimic other more common acute abdominal conditions
such as acute appendicitis, renal colic, acute diverticulitis,
and colitis.>' In our series, all of the patients were referred
for CT abdomen and pelvis to assess for acute causes of
pain, and there was no pre-CT clinical suspicion of sus-
pected FFB injuries.

In long-standing cases of FFB impaction, patients may
present with recurrent inflammation or chronic inflammatory
mass, which may masquerade as neoplasm both clinically
and radiologically.>** This ambiguity may be partly due to
lack of awareness about the appearance of FFB and the long-
standing inflammatory reaction surrounding it.

Imaging modalities

Plain abdominal radiographs have low sensitivity in de-
tecting abdominal FFB, sensitivity ranging from 25% to
39%.%19 Ultrasound may identify foreign bodies and it has
the advantage of radiation-free assessment, real-time im-
aging combined with clinical palpation, and targeted at-
tention to the symptomatic area. However, its use is not
popular in the emergency setting of undifferentiated or GI
abdominal pain.” Definitive diagnosis of FFB is established
on CT by demonstrating a linear hyperdense foreign body.
CT can detect calcified foreign bodies measuring as small
as 0.5 mm.”* Routine CT scans will depict any food bolus
particles with calcium.

We use multiplanar reconstruction of the portal venous
phase contrast enhanced CT using a slice thickness of 0.5—
1.5 mm. The use of intravenous contrast agents helps depict
the bowel wall layers and relationship of perforated foreign
bodies, abscesses, and other complications. Theoretically,
non-contrast CT scans may have higher sensitivity using the
high intrinsic contrast of the calcified fishbone against non-
enhanced bowel, analogous to the advantages of CT renal
colic scans for detecting calcified renal stones. However, the
specific history of fishbone ingestion is rarely or never
available before scan protocol, so radiologists must be able
to detect the calcified foreign bodies on a post contrast scan
in the majority of cases. A non-contrast and contrast en-
hanced scan may be justified if there is a strong suspicion or
on a follow-up study. We do not routinely administer oral
contrast in the emergency setting, and it should be avoided
in cases of suspected or possible foreign body ingestion.
Faint calcification of FFB will usually be obscured by
positive oral contrast, and in such cases, a delayed repeat
scanning without oral contrast can be done. Careful ex-
amination of scout images may improve detection and
specificity in some of these cases as well.
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Review of imaging features

Stomach and small bowel loops

Perforation is less likely in the stomach than other sites in
the GI tract presumably due to greater volume capacity.
According to the literature review, gastric impaction and
perforation are most likely to occur along the lesser cur-
vature at the incisura.”> The FFB may perforate the gastric
stomach wall leading to perigastric inflammation or ab-
scesses in adjacent organs, such as liver, pancreas, or spleen
in extreme cases.”” A FFB within the stomach with high-
risk geometry of FFB and/or clinical symptoms is an in-
dication for immediate endoscopic retrieval since FFB
passing distal to stomach will no longer be retrievable and
has a high rate of intestinal perforation in the literature
reported to occur in 15-35% cases.?®

The incidence of FFB impaction and subsequent per-
foration is more commonly seen in small bowel loops owing
to the acute angulation at multiple sites and smaller caliber,
as opposed to a relatively linear transit course and greater
capacity within large bowel loops’*® (Figures 1—4). Small

bowel perforation occurs more commonly at sites of acute
angulation such as ileocecal region and terminal ileum.?’

Large bowel loops

There is high propensity for the FFB to get impacted at sites
of acute angulation, like ileocecal junction and rec-
tosigmoid. Due to the presence of haustration, FFB can get
impacted at sites of haustra, this along with transiting faecal
bolus with peristalsis may further complicate the impaction
of FFB resulting in perforation®’ (Figures 5—7). Fish bone
foreign body perforation of the colon is also predisposed
by underlying diverticulosis, stricture, or cancer.>” Colonic
perforation can further complicate as colovesical fistula.”

Meckel’s diverticulum

Meckel’s diverticulum is a true diverticulum arising from
the antimesenteric border of the small intestine. It can be as
long as 5 cm with diameter up to 2 cm. Fish bone can get
impacted in this blind ending Meckel’s diverticulum during

Fig. . 27-year-old woman with left lower abdominal pain. Contrast enhanced CT axial (a) and coronal (b) images showinga 2.5 cm long
FFB within the proximal jejunal loop without wall thickening or penetration (white arrow). The patient was conservatively managed
with inpatient admission for 3 days and patient passed the FFB on day-3 without any complications.

Note: FFB: fish bone foreign body.

Fig. 2. 34-year-old man with right iliac fossa pain and clinical suspicion of acute appendicitis. Contrast enhanced CT abdomen; axial
(2) and sagittal (b) show FFB (white arrow) causing full thickness penetration through the thickened distal ileum with surrounding soft
tissue stranding. Laparoscopy (c) showing corresponding FFB penetration and perforation, with gross specimen post-FFB removal (d).

Note: FFB: fish bone foreign body.
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Fig. 3. 38-year-old man with right iliac fossa pain and clinical suspicion of acute appendicitis. Contrast enhanced CT abdomen; axial
(2) and coronal (b) showing FFB (white arrow) causing full thickness penetration into the peritoneum with focal concentric ileal wall
thickening, surrounding peritoneal stranding, and free fluid. (c, d) Laparotomy showing FFB penetrating the ileal wall with edematous

bowel wall (white arrow).
Note: FFB: fish bone foreign body.

Fig. 4. 47-year-old man presenting with fever and abdominal pain. (a) Plain CT axial image showing FFB in gastroduodenal junction
showing full thickness penetration, with tip penetrating the liver (short white arrow); (b) coronal portal venous phase showing abscess
formation in right hepatic lobe (long white arrow). The FFB was surgically removed and liver abscess was drained.

Note: FFB: fish bone foreign body.

Fig. 5. 38-year-old man with right iliac fossa pain and clinical suspicion of acute appendicitis. Contrast enhanced CT abdomen; axial
(a) and coronal (b) showing 4 cm long FFB (white arrow) causing full thickness penetration of anterior cecal wall and extending
into peritoneal surface with perforation sealed by FFB with surrounding fat stranding. Laparoscopic removal of FFB and local suturing

was done.
Note: FFB: fish bone foreign body.



Kumar et al.

its distal small bowel transit. This blind ending loop traps
the linear fish bone, and the inherent peristalsis of the
adjoining bowel increases the chance of FFB impaction and
perforation (Figure 8). Although we encountered a single
case of Meckel’s diverticulum, the diagnosis of FFB im-
paction was only made at the time of surgery and not at the
time of CT scan.

Extra-compartmental dislodgement

Fish bone foreign body during its transit can penetrate and
get completely dislodged from the bowel segments and lie
at a remote location within the same compartment or pierce
the fascial planes to lie in a different organ or compart-
ment. The sites of such dislodgement include the liver,
pancreas, anterior abdominal wall muscles, pelvic muscles,

Fig. 6. 42-year-old woman presenting with left upper quadrant abdominal pain and clinical suspicion of diverticulitis. Contrast enhanced
CT axial (a) and coronal image (b) showing impacted FFB (white arrow) in transverse colon with focal concentric wall thickening,
surrounding fat stranding, and peritoneal thickening. The FFB was removed by colonoscopy.

Note: FFB: fish bone foreign body.

Fig. 7. 34-year-old man presenting with anal pain and bleeding, clinical suspicion of hemorrhoids. Contrast enhanced CT axial images
(a, b) showing FFB in anorectal junction with impaction causing concentric wall thickening (white arrow). There were no complications
in abdomen due to FFB transit. The FFB was removed by colonoscopy.

Note: FFB: fish bone foreign body.

Fig. 8. 38-year-old man with right iliac fossa pain and clinical suspicion of complicated appendicitis. Contrast enhanced CT abdomen;
axial (a) and coronal (b) showing FFB (short white arrow) contained within a rim enhancing mesenteric collection (long white arrow)
with internal air and fecal material. The adjacent bowel loops are thickened (dashed white arrow). (c) Intraoperative findings showed
mass like hard fecal mass with thick pus around the perforated Meckel’s diverticulum.
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or retroperitoneal muscle compartments. The site of in-
volvement may be complicated by abscess formation and
hematoma (Figure 9).

Types of Gl tract injuries and
treatment options

There is no specific length of FFB that can be attributed to
clinical symptoms and imaging manifestation of bowel
perforation. Fish bone foreign bodies that are smaller tend to
be asymptomatic and pass off without any GI tract com-
plications, while those with unfavorable geometry such as
sharp edges and increased length can result in impaction and
perforation.”® Attempt to remove FFB is made whenever
possible when the FFB is in a retrievable site, associated
with unfavorable geometry or with symptomatic patients.

When FFB is localized in the GI tract without any wall
thickening or bowel injury, the treatment options are either

endoscopic retrieval or conservative management with
observation. FFB in the stomach and duodenum proximal to
the ligament of Treitz can be removed by both flexible and
rigid endoscopies. Flexible endoscopy has more advantages
and can be utilized for both diagnostic as well as therapeutic
tools in management of foreign bodies and food bolus
impaction in the upper GI tract. The success rate is higher
than 95%, with complication rates of 0-5%.?° There are
different options for retrieval devices to be used with en-
doscopy, including grasping forceps, baskets, and snares.
The choice of the retrieval device is determined by the size
and shape of FFB, length of endoscopic device, its in-
strument channels, and preference/practice of the endo-
scopist. Similarly, FFB in the colon and rectum can be
retrieved with colonoscopy and sigmoidoscopy. For FFB
with unfavorable geometry and failed endoscopic removal,
inpatient admission with close clinical observation is rec-
ommended. These patients in our series were admitted for

Fig. 9. 79-year-old woman presenting with fever and abdominal pain. Contrast enhanced CT axial images (a, b) showing fat stranding
with pneumoperitoneum posterior to jejunal wall (short white arrow). Abscess formation in left psoas muscle (arrow head) and fish
bone foreign body (dashed white arrow) seen within the psoas abscess at a remote location from site of this sealed bowel perforation.

Fig. 10. 46-year-old man with sever upper abdominal pain with vomiting and clinical suspicion of pancreatitis. Contrast enhanced CT
abdomen; axial and (a) coronal (b) images showing extensive stranding, peritoneal thickening surrounding the dropped FFB in
gastrocolic ligament (white arrow) with diffuse wall thickening of gastric wall, jejunal loops, and transverse colon. The exact site of
perforation could not be ascertained on CT scan, with FFB lying at a remote location from the site of peroration. The site of perforation
was intraoperatively identified at the transverse colon, with (c) showing gross FFB post removal.

Note: FFB: fish bone foreign body.
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observation for 3 days and were then discharged without
complication.

When FFB is seen partly penetrating through the wall
of the bowel segment or localized outside the perforated
bowel at the vicinity of the perforated site with surrounding
fat stranding, peritonitis or pneumoperitoneum, a laparo-
scopic removal of the FFB with local suturing of the injured
bowel segment and drainage of abscess is the treatment
option.

When FFB is localized at a remote location from the site
of perforation, or if the site of perforation is difficult to
determine on the CT imaging (Figure 10), a laparoscopy or
laparotomy is considered to ascertain the site of bowel
perforation and to repair the injured segment either by
local suturing or rarely through an end-to-end anastomosis.

Diagnostic pitfalls

Localizing and diagnosing a FFB in CT scan is often
challenging for radiologist in an emergency setting as the
history of fish intake is often confounded. The radiologist
should be aware of other rare but potential pitfalls that can
mimic the appearance of FFB.

Chicken bone fragments and sometimes accidental in-
gestion of toothpicks can mimic a FFB.'' Majority of food
bolus particles which appears as radiodense foreign bodies
including chicken bones are smaller in size and will safely
pass through without causing any complications. Other
potential pitfalls on CT include the presence of positive
bowel contrast, which can completely obscure the FFB,
artifacts related to fecal material within the colon, and
contrast opacification of small blood vessels which can
mimic FFB.

Conclusion

Fish bone foreign bodies are one of the most commonly
ingested foreign bodies. Although the majority pass without
complication, those that present for CT scan often have
complications and high-risk features that require urgent
endoscopy or surgical removal, bowel repair and drainage,
or expectant management with clinical and imaging sur-
veillance to ensure uncomplicated passage. Successful tar-
geted treatment of FFB depends on accurate localization in
the GI tract, identification of high-risk foreign body ge-
ometry, integration of clinical factors, and a knowledge of
associated complications, so as to direct management and
timely referral to GI endoscopists and surgeons. Fish bone
foreign body impaction is more commonly encountered in
Asia but is an important clinical entity globally and radi-
ologists must be able to identify the small bone fragments,
tailor CT protocols, and readout strategies to maximize
detection, characterization, and minimize the morbidity of
this condition.
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