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―Case Reports―

Use of 3-Dimensional Computed Tomography to Detect a

Barium-Masked Fish Bone Causing Esophageal Perforation
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Abstract

Computed tomography (CT) is useful for evaluating esophageal foreign bodies and
detecting perforation. However, when evaluation is difficult owing to the previous use of
barium as a contrast medium, 3-dimensional CT may facilitate accurate diagnosis. A 49-year-
old man was transferred to our hospital with the diagnosis of esophageal perforation. Because
barium had been used as a contrast medium for an esophagram performed at a previous
hospital, horizontal CT and esophageal endoscopy could not be able to identify the foreign
body or characterize the lesion. However, 3-dimensional CT clearly revealed an L-shaped
foreign body and its anatomical relationships in the mediastinum. Accordingly, we removed
the foreign body using an upper gastrointestinal endoscope. The foreign body was the
premaxillary bone of a sea bream. The patient was discharged without complications.
(J Nippon Med Sch 2014; 81: 384―387)
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Introduction

Esophageal perforation is a life-threatening
condition that is fatal in 10% to 20% of patients1,2.
Moreover, perforation by a sharp foreign body can
have additional effects because the esophagus is
adjacent to vital structures, such as the heart and
great vessels. In this way, esophageal perforation
can lead to cardiac tamponade, subclavian
arterioesophageal fistula, aortoesophageal fistula,
tracheoesophageal fistula, and to the death of the
patient3―8. Thus, immediate and accurate
identification of the foreign body, the cause of the
injury, and associated complications is essential9.

When a patient presents with esophageal
perforation due to accidental ingestion of a foreign
body, computed tomography (CT) is generally useful
for detecting and evaluating the lesion9,10. However,
when barium has been used as the esophagraphic
contrast medium, even CT cannot reveal sufficient
details about the lesion. We report a case in which
we were unable to detect the foreign body with
horizontal CT but subsequently detected the
object―a fish bone―with 3-dimensional (3D) CT.

Case Report

A previously healthy 49-year-old man with no
history of psychiatric disorder was transferred to
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Fig.　1　Transverse-plane computed tomographic 
image of the chest.

Fig.　2　Endoscopic image of an L-shaped foreign 
body penetrating the esophageal wall.

our university hospital after a previous physician
had diagnosed esophageal perforation by means of
an upper gastrointestinal series with barium as the
contrast medium. The patient was 176 cm tall and
weighed 90 kg. The only complaint was a dull and
continuous chest pain that had started immediately
after a meal eaten approximately 8 hours earlier.
The previous physician had not observed a foreign
body on CT. The vital signs were as follows: body
temperature, 37.8℃; blood pressure, 160�99 mmHg;
radial pulse, 80 beats�minute and regular; and
respiratory rate, 16 breaths�minute. Physical
examination showed no other abnormalities. The
only remarkable laboratory findings were
leukocytosis (15,300 cells�μL) and a slightly high C-
reactive protein level (0.68 mg�dL).
A CT scan performed in our department revealed

a high-density area extending from the esophageal
lumen into the mediastinal cavity, due mainly to the
barium used for esophagraphy at the previous
hospital (Fig. 1). No sign of pneumomediastinum,
mediastinal abscess, or major vessel injury was
present. Because of the large amount of adherent
barium contrast medium, upper gastrointestinal
endoscopy did not show the details of the site of
perforation. Although we could not reach a definite
diagnosis, we made a tentative diagnosis of
esophageal perforation of unknown origin or
spontaneous esophageal perforation because the
patient did not provide a history of foreign body
ingestion. In addition, CT performed on arrival
showed minimal barium leakage into the

mediastinum; therefore, the patient did not undergo
mediastinal irrigation and was treated
conservatively with parenteral nutrition and broad-
spectrum intravenous antibiotics.
On subsequent day, a 3D CT image unexpectedly

revealed an L-shaped foreign body penetrating the
posterior esophageal wall (Fig. 2). Therefore, we
were able to definitively diagnose esophageal
perforation caused by this L-shaped foreign body;
subsequently, we dislodged the foreign body by
using an upper gastrointestinal endoscope (Fig. 2).
The 30×30-mm foreign body was identified as the
premaxillary bone of a sea bream (Fig. 3). The
hiatus remaining after removal of the foreign body
was not large or bleeding actively; therefore, we did
not repair the site of perforation. Follow-up
endoscopy 1 week later showed that the hiatus had
healed well (Fig. 4). Subsequent magnetic resonance
imaging revealed no residual bone within the
remaining high-density area in the mediastinum.
The patient was discharged from our hospital
without complications and showed no sign of
recurrent pathology upon a 6-month follow-up
examination.

Discussion

This case suggests that 3D CT is effective for
establishing a diagnosis involving a foreign body by
providing a clear image of the object despite the
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Fig.　3　Three-dimensional computed tomography 
reveals an L-shaped foreign body (the 
premaxillary bone of a sea bream [inset]) 
that had pierced the left posterior 
esophageal wall.

Fig.　4　Follow-up endoscopy after removal of the 
foreign body.

presence of an obscuring area of high density
involving both the foreign body and barium contrast
medium.
In patients suspected of having esophageal

perforation on the basis of clinical presentation and
the results of chest radiography, a CT scan or
esophagram should be promptly obtained11,12. In
general, the diagnosis of esophageal perforation can
also be confirmed with a water-soluble contrast
esophagram (e.g., Gastrografin: a mixture of sodium
amidotrizoate and meglumine amidotrizoate) that
reveals the location and extent of contrast material
extravasation. However, with this approach, false-
negative results occur in as many as 10% of the
cases of esophageal perforation13. Therefore, if the
results of the water-soluble contrast study are
negative, a barium study should be performed for
more accurate diagnosis. Although barium is better
able to show small perforations, it causes an
inflammatory response in the mediastinal and
pleural cavities and, therefore, should not be used in
the primary diagnostic study14. Moreover, a contrast
examination, especially using barium, should not be
performed before an ingested foreign body is
removed, because the contrast medium will make
the subsequent procedures (e.g., esophagoscopy)
technically difficult9,15, as described in the present
case.

Zhang et al.4 have reported that 3D CT is effective
for rapid identification of potentially lethal
complications, such as aortoesophageal fistula,
caused by an esophageal foreign body. Therefore, a
3D CT scan may be advantageous not only for
diagnosis but also for assessment of complications. In
the present case, a horizontal CT scan could not be
able to evaluate the perforation lesion enough,
because of the residual barium contrast medium.
The CT values of barium and bone are too similar to
differentiate, even via retrospective re-evaluation by
experts. Therefore, 3D CT is recommended in cases
involving esophageal perforation of unknown
etiology, as this technology can visualize the
complete shape of a foreign object with the least
interference by previously administered contrast
medium.
Esophageal perforation should be diagnosed and

treated as soon as possible, because the mortality
rate associated with delayed diagnosis is higher than
that associated with diagnosis within 24 hours16. A
worsening complication increases the mortality rate.
Physician should ensure that the foreign body is
completely removed and should aim to prevent
subsequent exacerbation of mediastinitis. Treatment
with broad-spectrum intravenous antibiotics is
essential to avoid secondary mediastinal infection
from the perforation, whereas total parenteral
nutrition ensures that the patient receives sufficient
nutrition for recovery. Regular CT and magnetic
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resonance examinations are also essential to monitor
possible complications and the healing of the
perforation. Unfortunately, in the present case, we
did not perform fluoroscopy with a water-soluble
contrast medium, as recommended by a previous
study17.
In conclusion, 3D CT is recommended for

visualization of suspected esophageal perforation in
cases in which contrast medium has been previously
administered. By revealing the complete shape of a
foreign body, even if it is obscured by a barium
contrast medium, 3D CT can facilitate definitive
diagnosis and may reveal severe complications early.

Conflict of Interest: All the authors in this paper
declare no conflict of interest.

References

1．Sulpice L, Rayar M, Laviolle B, et al.: Surgical
treatment of esophageal perforations: the importance
of a primary repair. Surg Today 2013; 43: 727―731.

2．Huber-Lang M, Henne-Bruns D, Schmitz B, Wuerl P:
Esophageal perforation: principles of diagnosis and
surgical management. Surg Today 2006; 36: 332―340.

3．Sharland MG, McCaughan BC: Perforation of the
esophagus by a fish bone leading to cardiac
tamponade. Ann Thorac Surg 1993; 56: 969―971.

4．Zhang X, Liu J, Li J, et al.: Diagnosis and treatment
of 32 cases with aortoesophageal fistula due to
esophageal foreign body. Laryngoscope 2011; 121:
267―272.

5．Chen AP, Yu H, Li HM, Xiao XS, Liu SY:
Aortoesophageal fistula and aortic pseudoaneurysm
induced by swallowed fish bone: a report of two
cases. Cardiovasc Intervent Radiol 2011; 34 (Suppl 2):
S17―19.

6．Zamora CA, Sugimoto K, Tsuji Y, et al.: Stent-
grafting of an infected aortoesophageal fistula

following ingestion of a fish bone. J Endovasc Ther
2005; 12: 522―523.

7．Ahn D, Heo SJ, Park JH, Sohn JH :
Tracheoesophageal fistula with tracheal stenosis
resulting from retained esophageal foreign body.
Auris Nasus Larynx 2011; 38: 753―756.

8．Leow CK: Subclavian arterio-esophageal fistula
secondary to fish bone impaction: report of a case.
Surg Today 1998; 28: 409―411.

9．Ikenberry SO, Jue TL, Anderson MA, et al.:
Management of ingested foreign bodies and food
impactions. Gastrointest Endosc 2011; 73: 1085―1091.

10．Marco De Lucas E, Sadaba P, Lastra Garcia-Baron P,
et al.: Value of helical computed tomography in the
management of upper esophageal foreign bodies.
Acta Radiol 2004; 45: 369―374.

11．Backer CL, LoCicero J 3rd, Hartz RS, Donaldson JS,
Shields T: Computed tomography in patients with
esophageal perforation. Chest 1990; 98: 1078―1080.

12．de Lutio di Castelguidone E, Merola S, Pinto A,
Raissaki M, Gagliardi N, Romano L: Esophageal
injuries: spectrum of multidetector row CT findings.
Eur J Radiol 2006; 59: 344―348.

13．Bladergroen MR, Lowe JE, Postlethwait RW:
Diagnosis and recommended management of
esophageal perforation and rupture. Ann Thorac
Surg 1986; 42: 235―239.

14．Dodds WJ, Stewart ET, Vlymen WJ: Appropriate
contrast media for evaluation of esophageal
disruption. Radiology 1982; 144: 439―441.

15．Mosca S, Manes G, Martino R, et al.: Endoscopic
management of foreign bodies in the upper
gastrointestinal tract: report on a series of 414 adult
patients. Endoscopy 2001; 33: 692―696.

16．Shaker H, Elsayed H, Whittle I, Hussein S,
Shackcloth M: The influence of the ‘golden 24-h rule’
on the prognosis of oesophageal perforation in the
modern era. Eur J Cardiothorac Surg 2010; 38: 216―
222.

17．Gimenez A, Franquet T, Erasmus JJ, Martinez S,
Estrada P: Thoracic complications of esophageal
disorders. Radiographics 2002; 22 Spec No: S247―258.

(Received,
(Accepted,

January
March

18, 2014)
27, 2014)


