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Abstract

Fish bone is one of the most common accidentally ingested foreign bodies, and patients common-
ly present to the emergency department with nonspecific symptoms. Fortunately, most of them
are asymptomatic and exit the gastrointestinal tract spontaneously. However, fish bones can get
impacted in any part of the aerodigestive tract and cause symptoms. Occasionally, they are asymp-
tomatic initially after ingestion and may present remotely at a later date with serious complications
such as gastrointestinal tract perforation, obstruction, and abscess formation. Radiographs are most
often negative. High degree of clinical suspicion and familiarity with CT appearance can help to
detect fish bone along with any associated complications, and direct further management. We de-
scribe and illustrate various CT presentations of ingested fish bone and its complications.

ish bone is one of the most common accidentally ingested foreign bodies. They may

account for up to 84% of the foreign bodies ingested accidentally (1). Majority of them

are eliminated from the gastrointestinal system without any symptoms (2, 3). Compli-
cations are seen in less than 1% of the cases (3). Complications range from mild inflamma-
tory changes to abscess formation, viscus perforation, intestinal obstruction, and bleeding.
CT with intravenous contrast administration is the imaging modality of choice, as it can
detect very small and even radiolucent fish bones. The multiplanar capability of CT further
improves the diagnostic accuracy and may also help in management.

Predisposing factors

The predisposing factors for accidental fish bone ingestion include use of dentures,
which impair palatal sensory feed back required to identify sharp objects, old age, alcohol-
ism, mental retardation, eating rapidly, and talking while eating (3, 4). Most fish bones get
lodged in the oral cavity or pharynx (5), especially in the tonsils or at the base of the tongue
(1). They can also lodge in any other part of the gastrointestinal tract or rarely in trachea or
major bronchi (6).

Neck

The uncomplicated cases in oral cavity or pharynx are easily visualized by the ear, nose
and throat surgeon and can be removed by a scope. However, fish bones can also pene-
trate into deeper spaces of the neck (Fig. 1) causing edema, inflammation, airway narrow-
ing, and abscess formation. The authors also encountered a rare case of fish bone causing
perforation of the pharynx and reaching to the skin surface (Fig. 2). Rare complications like
vascular perforation, thyroid abscess, and neural injury have been reported (4, 6-8). Plain
radiographs are commonly employed as the first line of imaging in patients with suspected
foreign body ingestion. As the vast majority of fish bones are radiolucent, a negative soft
tissue radiograph cannot completely exclude the presence of one (1). A potential pitfall on
plain radiographs is the presence of partial calcifications of the various normal cartilages
in the neck, which can mimic a foreign body. Accurate knowledge of the precise anatomi-
cal location of various cartilages can help to solve this conundrum. Doubtful cases warrant
further evaluation and CT can clarify the diagnosis (Fig. 3). CT of the neck with contrast can
accurately localize the fish bone and detect any associated complications (Fig. 1).



Figure 1. a, b. Ingested fish bone with perforation of the right hypopharynx. Axial (a) and sagittal (b)
contrast-enhanced CT images of the neck demonstrate a linear hyperdensity lying in the right extra
laryngeal space (long arrows) suggestive of ingested fish bone. There is significant edema in the right
paralaryngeal area (a, short arrow) resulting in mild narrowing of the airway (a, arrowhead).

Upper and lower
gastrointestinal tract

The most common site of impaction in the
esophagus is within the cervical portion (9),
mostly within the cricopharyngeus muscle
at C5/C6 level (Fig. 4). The other sites of im-
paction within the esophagus are at the lev-
el of aortic arch, gastroesophageal junction,
where normal extrinsic impression or ana-
tomical narrowing is expected (Fig. 5). Such
patients with fish bone impaction in the
pharynx and esophagus usually present with
symptoms like foreign body sensation, pain,

* Fish bone is one of the most common
accidentally ingested foreign bodies. It
usually presents with nonspecific symptoms.

* As the vast majority of fish bones are
radiolucent, a negative soft tissue radiograph
cannot completely exclude the presence of
one.

* Perforations and complications below the
level of cricopharyngeus are relatively rare.
Such patients may present with nonspecific
acute abdomen mimicking relatively
common pathologies.

* CTis a highly sensitive method for detecting
fish bones; a definitive diagnosis is
established by identification of the fish bone.

* Potential pitfalls on CT include the presence
of positive bowel contrast, cricoid cartilage
calcification, artifacts related to fecal material
within the colon and contrast opacified small
blood vessels which can mimic a fish bone.

Figure 2. Fish bone causing perforation of the
pharynx and reaching the skin surface of the neck.
Coronal unenhanced CT of the neck demonstrates
a linear hyperdensity in the left submandibular
region, in keeping with a fish bone (arrow).

and swelling. Hence, diagnosis, especially by
CT scan, is not very difficult as definitive clin-
ical history is usually present. Fish bone im-
paction at these sites can be complicated by
esophageal perforation, bleeding, hemato-
ma, and abscess formation. Rarely, fistulation
into the adjacent trachea or great vessels can
be seen (6). Thin wall, lack of adventitia, and
relatively poor vascularity of the esophagus

Figure 3. a-c. Cricoid cartilage mimicking an
ingested fish bone. There is a linear hyperdensity in
the prevertebral soft tissue of the neck (long arrow)
on the radiograph (a) suggesting an ingested fish
bone. On unenhanced CT of the neck, axial (b)

and sagittal (c) reconstructed images confirm the
linear density to represent dense calcification of the
posterior aspect of the cricoid cartilage (b, ¢, short
arrows) mimicking a fish bone on plain radiograph.
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Figure 4. Uncomplicated ingested fish bone in
the upper esophagus. Unenhanced axial CT of the
neck demonstrates a linear hyperdensity (arrow)
at C5/C6, approximately at the cricopharyngeous
muscle level.

Figure 5. Uncomplicated ingested fish bone at
the gastroesophageal junction. Axial unenhanced
CT of the abdomen demonstrates a linear
hyperdensity (arrow) at the gastroesophageal
junction suggestive of ingested fish bone.

makes it more susceptible to perforation and
necrosis (2) (Fig. 6).

Perforations and complications below
the level of cricopharyngeus are relatively
rare (6, 10). The clinical diagnosis in these
cases may be challenging, especially if the
clinical history of accidental fish bone in-
gestion is not forthcoming. Patients may
present with nonspecific acute abdomen
mimicking relatively common pathologies
like acute cholecystitis and peptic ulcer
disease. Diagnosis on plain radiography
is difficult since the vast majority of fish
bones are radiolucent, and the presence of
fluid collection and overlapping soft tissues
of the abdomen commonly obscure the
fish bone (2, 6). In these cases, the ingest-
ed fish bone may be detected in any part

Figure 6. a, b. Ingested fish bone with perforation
of the upper esophagus, and air in the deep
spaces of the neck. Axial unenhanced CT of the
neck (a) and sagittal unenhanced CT of the thorax
(b) demonstrate a linear hyperdensity (b, arrow)
in the distal esophagus suggestive of an ingested
fish bone causing perforation of the upper
esophagus resulting in air in the deep spaces of
the neck (a, arrowhead). The perforation of upper
esophagus was confirmed by esophagoscopy; the
fish bone itself had moved into distal esophagus
asseenonCT.

of the upper gastrointestinal tract, and the
definitive diagnosis is established on CT by
demonstrating a hyperdense linear foreign
body, which is best shown on bone window
settings. (11).

In the stomach, because of the natural
anatomical angularity of the lesser curva-
ture, perforation is commonly seen at this
location. The fish bone may partially perfo-
rate the stomach wall, causing perigastric
inflammatory changes (Fig. 7) and perigas-
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Figure 7. Ingested fish bone complicated by gastric
perforation and perigastric inflammation. Axial
contrast-enhanced CT of the abdomen demonstrates
a linear fish bone (arrow) with transmural perforation
of the posterior wall of the stomach with associated
perigastric inflammatory changes.

Figure 8. a, b. Ingested fish bone migrating into
the liver from perforation of the stomach
resulting in a hepatic abscess. Contrast-
enhanced coronal (a) and axial (b) CT of the
abdomen demonstrates a linear hyperdensity
suggestive of ingested fish bone (arrows) within
the liver parenchyma with small surrounding
hypodensity suggestive of developing abscess
(b, arrowhead).

tric abscess. It may sometimes penetrate
the entire thickness of stomach wall migrat-
ing into the adjacent hepatic parenchyma
and cause hepatic abscess (Fig. 8) (12). The
perforations of the stomach and duode-
num (Fig. 9) are reported to present with
prolonged and less severe clinical features
than the perforations located in other parts
of the bowel (13).
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Figure 9. a, b. Ingested fish bone complicated by duodenal perforation. Coronal contrast-enhanced
CT of the abdomen demonstrates a linear hyperdensity in the duodenum suggestive of a fishbone
(a, long arrow) with associated wall thickening suggestive of inflammation. There is localized
pneumoperitoneum (b, arrowhead) and adjacent extensive inflammatory changes (b, short arrow)
from transmural perforation.

Figure 10. a, b. Ingested fish bone causing perforation of the ileum. Coronal contrast-enhanced CT
of the abdomen demonstrates a linear hyperdensity (a, arrow) indicative of an ingested fish bone
causing bowel wall thickening, mesenteric fat stranding, and a small locule of free gas within the
peritoneum (b, arrowhead) indicative of a perforated ileum.

In the small bowel, the most common
sites of perforation include the less mobile
segments of bowel or those with acute an-
gulations such as ileum (11) (Fig. 10). The
rectosigmoid junction is the most common
site of fish bone impaction in the large bow-
el. Jejunum is an uncommon site of perfora-
tion (Fig. 11). The common findings seen on
CT include localized pneumoperitoneum,
localized bowel wall thickening, localized
mesenteric fat stranding, and abscess for-
mation (Fig. 12). In some cases, the fish bone
may be seen remote from the site of bowel
perforation, lying free within the peritoneum
(Fig. 11). Free pneumoperitoneum is rare as
bowel perforation occurs by gradual erosion
through the wall, which is spontaneously
sealed by fibrin and omentum (3, 11). Occa-
sionally, marked inflammatory narrowing of
the involved bowel segment may result in
bowel obstruction (Fig. 13).

Airway

Tracheobronchial foreign body aspiration
is rare in adults. Fish bones may be found
in the right bronchial tree because anatom-
ically right bronchus is in line with trachea
(Fig. 14). They can be asymptomatic or pres-
ent with cough. Fish bone impaction can
also lead to lung collapse and obstructive
pneumonia.

Differential diagnosis

Fish bone perforations can occasional-
ly simulate malignancy (14, 15) and other
acute and chronic inflammatory processes.
This is commonly due to significant inflam-
matory thickening or mass-like appearance
of the involved structures, lack of back-
ground history of fish bone ingestion and
unfamiliarity with varied imaging appear-
ance of the fish bones. CT is highly sensi-
tive, and a definitive diagnosis can be es-

Figure 11. a—c. Ingested fish bone causing transmural perforation of the jejunum. Axial contrast-enhanced CT of the abdomen demonstrates a fish
bone (a, long arrow) lying free within the peritoneum after transmural jejunal perforation. Note the marked thickening of the adjacent jejunal wall and
associated stranding of the mesenteric and omental fat (b, short arrow) and small fluid collection (c, arrowhead).
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Figure 12. Fish bone ingestion complicated

by perforation of the ascending colon with a
complex pericolonic abscess. Coronal contrast-
enhanced CT of the abdomen demonstrates a
linear hyperdensity indicative of a perforated
fish bone (arrow) within the complex pericolonic
abscess (arrowheads).

Figure 13. Ingested fish bone causing small
bowel obstruction. Coronal contrast-enhanced
CT of the abdomen shows linear hyperdensity
embedded within the distal ileum (long arrow)
causing high-grade small bowel obstruction
(short arrows) with transition at the distal ileum.

tablished by identification of the fish bone.
Careful attention to technical factors like
thin slice thickness [1.5-2 mm], presence of
negative bowel contrast and evaluation of
reformats in multiple planes can aid accu-
rate diagnosis.

Pitfalls

Potential pitfalls on CT include the pres-
ence of positive bowel contrast, which can

Figure 14. Accidental fish bone aspiration

into the large airway. Axial CT of the thorax
demonstrates a linear hyperdensity (arrow)
consistent with an aspirated fish bone within the
lumen of right main bronchus. This was removed
via a bronchoscope.

Figure 15. Bowel contrast or fecal material
mimicking intraluminal fish bone seen on
CT performed for other indications. Axial

CT demonstrates an intraluminal linear
hyperdensity within the colon (arrow), likely
representing ingested oral contrast or dense
fecal material, which can mimic a fish bone.

completely obscure or mimic the fish bone
(Fig. 15), cricoid cartilage calcification simu-
lating the fish bone (Fig. 3), artifacts related
to fecal material within the colon, and con-
trast opacified small blood vessels, which
can mimic the fish bone (3, 6). Clinical histo-
ry and multiplanar reformat images confirm
artifacts from the fish bone.

Conclusion

Familiarity with various imaging features
and relevant clinical history can establish
the diagnosis of accidental fish bone inges-
tion. CT with its multiplanar capability is
highly valuable to diagnose and accurately
localize the ingested fish bone. In addition,
CT can also provide a comprehensive eval-
uation of the complications of fish bone
ingestion including those that may be seen
remote from the site of bowel perforation.
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