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Ligamentum arteriosum
calcification that presented
as an esophageal perforation
caused by duck bone ingestion
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Abstract

Ligamentum arteriosum calcification is the calcification or ossification of arterial ligaments.

However, on computed tomography images, ligamentum arteriosum calcification is often mistak-

en for esophageal perforation when a patient has a medical history of foreign body ingestion.

Ligamentum arteriosum calcification is uncommon in clinical practice. In this case report, we

confirm the presence of this condition intraoperatively, which has seldom been reported previ-

ously. Increased awareness of the clinical characteristics of this uncommon disease can help

thoracic surgeons with proper patient management.
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Introduction

Ligamentum arteriosum calcification
(LAC), which is encountered uncommonly
in clinical practice, is a pathological abnor-
mality for which no treatment is needed.1

Thus, the diagnostic rate is low. On com-
puted tomography (CT), LAC appears to
be similar to an esophageal perforation
that was induced by foreign body (FB)
ingestion. It can therefore be difficult to dif-
ferentiate between the two conditions.
Here, we report an uncommon case of
LAC and present a relevant literature
review.

Case report

A 15-year-old boy ingested a duck bone
2 days before presentation. Since ingestion,
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he had been coughing severely and belching
intermittently. He aspirated a few rice
grains at night, coughed severely, and

developed chest pain. He visited a local hos-
pital that night and was diagnosed with
esophageal perforation induced by foreign
body (FB) ingestion. Physicians recom-

mended surgical treatment, but his parents
refused. He was then fasted and received
total parenteral nutrition combined with
antibiotic therapy, but his symptoms were

not relieved.
Twelve hours later, he was transferred to

the thoracic department at our hospital for

aggravated chest pain and dysphagia.
Physical examination findings indicated a
body temperature of 37.4�C and no abnor-
malities other than low-sound bilateral tho-

racic auscultation. Blood cell count analysis
revealed a white blood cell count of
13.23� 109/L and 80.5% neutrophils.
Contrast-enhanced CT (Figures 1a, 1b, 1c)

images indicated that the FB was located
below the aortic arch and near the descend-
ing aorta. The average CT value was
approximately 224 HU. Therefore, we

made the same diagnosis. Gastroscopy
and esophagoscopy were not chosen
because esophageal perforation is a contra-
indication for endoscopy. The patient’s

condition was critical, and thus, we per-
formed an emergency left thoracotomy to
avoid worsening his condition. However,

intraoperatively, we found no considerable

damage to the esophagus wall, no purulent

secretions, and no FB in the mediastinum.

Instead, we found calcification of the inferior

wall of the arterial duct ligament that was

approximately 0.8 cm long. Intraoperative

gastroscopy revealed smooth esophageal

mucosa and no erosions or ulcers. The

esophageal barium radiography, which was

performed on postoperative day 3 (Figure 2),

showed no signs of esophageal perforation.

We eventually made the diagnosis of LAC.

Ten days later, the patient was discharged.

The patient and his parents provided con-

sent to publish this case.

Discussion

LAC is relatively rare and it was first pro-

posed by Durst-Zivkovic in 1972.2 The

occurrence of LAC is related to mucinous

degeneration of the arterial ligament wall. It

is often incidentally found on chest CT or

autopsy. Hong et al.3 proposed the follow-

ing imaging diagnostic criteria: high-density

structures (mean CT measurements greater

than 100 HU) in the axial and coronal

planes after reconstruction or in a typical

position in either plane (i.e., around the

main pulmonary artery window). LAC is

a pathological condition,1 but it requires

no special treatment. In this case,

contrast-enhanced CT findings indicated

Figure 1. Computed tomography images of an FB in the mediastinum: (a) coronal plane, (b) cross-sectional,
and (c) sagittal plane and gases that exist in the mediastinum.
FB, foreign body.
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that the FB was located below the aortic

arch and near the descending aorta, which

is around the main pulmonary artery

window, with an average CT value of 224

HU. This result supported the diagnosis of

LAC. In addition, intraoperative explora-

tion revealed the presence of a calcified arte-

rial duct ligament and excluded the

possibility of esophageal perforation.

Thus, we diagnosed the patient with LAC.

A literature review showed that nearly all

reported cases of LAC were diagnosed

using imaging or biopsy results. However,

reports on the intraoperative discovery of

LAC were uncommon.
Esophageal perforation caused by an FB

is relatively uncommon, and delayed

treatment is an independent risk factor for
high mortality and complication rates (10%
to 40%).4,5 Thoracic esophageal perfora-
tion induced by an FB primarily manifests
as back and thoracic pain. Other nonspe-
cific symptoms include fever, dyspnea, vom-
iting, mediastinal gas, and dysphagia.6

Most of these symptoms were found in
this case. CT examinations are more sensi-
tive for identifying small-scale perforations.
Imaging may detect mediastinal gas, pneu-
mothorax, pleural effusion, and FB density.
Esophageal extraluminal gas is the most
common sign of esophageal perforation.7

On the patient’s chest CT, we identified a
high-density bar and mediastinal gas.
Combined with the patient’s medical histo-
ry and symptoms, an initial diagnosis of
esophageal perforation induced by an FB
was made.

Patients with esophageal perforation can
rapidly progress to severe mediastinitis and
multiple organ failure. Once diagnosed, sur-
gery within 24 hours is considered to be the
gold standard to remove the FB directly
and to restore esophageal function.6,8

Survival rates increase with early diagnosis
and treatment. When surgical intervention
is provided beyond 24 hours, the prognosis
is worse, with a mortality rate of up to
19%.9 In the current case, the medical his-
tory of esophageal perforation exceeded
24 hours, and the chest CT findings sug-
gested that the FB was located near the
aortic arch and descending aorta. Delayed
surgery may worsen the prognosis. Because
the boy’s condition permitted the interven-
tion, we chose to perform thoracotomy.
However, no FB was found intraopera-
tively; only the LAC was evident. No leak-
age of the contrast agent was found on
postoperative day 3.

The reasons for making the initial diag-
nosis are described below. First, manage-
ment of an esophageal perforation that
was induced by an FB requires standardiza-
tion. In this case, we did not choose

Figure 2. The esophageal barium radiography
showed that the esophageal wall was smooth, soft,
and well-expanded. The mucosa was regular and
there was no leakage of contrast agent.
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preoperative gastroscopy to confirm the

diagnosis, and taking the risk of piercing

the thoracic aorta was not necessary. It is

possible that the duck bone completely

broke inside the mediastinum and that con-

traction of the esophageal muscularis

obscured the rupture. However, in this

case, gastroscopy may not identify the

hole, but instead provide the opportunity

to avoid surgery. Second, we lacked suffi-

cient understanding of LAC, which is a

clinically uncommon disease that is usually

identified on chest CT or autopsy. The

imaging diagnostic criteria proposed by

Hong et al.3 may help in such situations.

Additionally, Hong et al.3 suggested that

unenhanced CT is more sensitive compared

with enhanced CT for detecting LAC

(37.8% vs. 16.4%), and the sensitivity for

identifying LAC on the CT angiography

might be adversely affected by adjacent

enhancing cardiovascular structures. Thus,

CT angiography may not be sensitive to

detect LAC and might not be helpful to dif-

ferentiate between LAC and FB. Third,

there is insufficient understanding of the

progress of esophageal perforation induced

by an FB. The patient’s condition can rap-

idly progress to severe mediastinitis and

multiple organ failure in cases where esoph-

ageal perforation has occurred more than

24 hours previously. The case presentation

was inconsistent with late-stage esophageal

perforation, and the patient’s symptoms did

not worsen, but instead, they were slightly

relieved. Conservative treatment may delay

disease progression, and thus, we should

pay more attention to the CT findings.

Moreover, it was difficult to distinguish

between the duck bone and LAC on the

CT image that was taken in a similar posi-

tion. The high-density bar and mediastinal

emphysema also misled our diagnosis. We

could not exclude the diagnosis of sponta-

neous pneumomediastinum because gas

was noted in the mediastinum.

In conclusion, LAC is an uncommon dis-

ease that is difficult to distinguish from

esophageal perforation caused by an FB,

especially when a patient has a medical his-

tory of ingesting duck bones. When we

encounter similar cases, we should pay

more attention to disease progression and

CT presentation. However, when the

patient’s medical history exceeds 24 hours,

but the symptoms are alleviated and no

serious infection develops, we should

doubt the presence of esophageal perfora-

tion during diagnosis and consider a diag-

nosis of LAC. Gastroscopy in the operating

room should be performed to confirm the

diagnosis, if possible. However, increasing

our understanding of LAC can aid in

making a differential diagnosis and avoid

trauma caused by thoracotomy.

Declaration of conflicting interest

The authors declare that there is no conflict of

interest.

Funding

This research received no specific grant from any

funding agency in the public, commercial, or

not-for-profit sectors.

ORCID iDs

Xiang-Yu Chu https://orcid.org/0000-0002-

7537-1979
Yong Cui https://orcid.org/0000-0001-7801-

2480
Zhi Gao https://orcid.org/0000-0003-2617-

2911

Patient’s consent

We have obtained the consent of the patient and

his parents to publish this case.

References

1. Bisceglia M and Donaldson JS. Calcification

of the ligamentum arteriosum in children: A

normal finding on CT. AJR Am J Roentgenol

4 Journal of International Medical Research

https://orcid.org/0000-0002-7537-1979
https://orcid.org/0000-0002-7537-1979
https://orcid.org/0000-0002-7537-1979
https://orcid.org/0000-0001-7801-2480
https://orcid.org/0000-0001-7801-2480
https://orcid.org/0000-0001-7801-2480
https://orcid.org/0000-0003-2617-2911
https://orcid.org/0000-0003-2617-2911
https://orcid.org/0000-0003-2617-2911


1991; 156: 351–352. DOI: 10.2214/ajr.156.2.
1898812.

2. Durst-Zivkovic B. Chondroid supporting
tissue in the human ligamentum arteriosum.
Anat Anz 1972; 131: 51–57.

3. Hong GS, Goo HW and Song JW. Prevalence
of ligamentum arteriosum calcification on
multi-section spiral CT and digital radiogra-
phy. Int J Cardiovasc Imaging 2012; 28:
61–67. DOI: 10.1007/s10554-012-0058-9.

4. Kim JE, Ryoo SM, Kim YJ, et al. [Incidence
and clinical features of esophageal perfora-
tion caused by ingested foreign body].
Korean J Gastroenterol 2015; 66: 255–260.
DOI: 10.4166/kjg.2015.66.5.255.

5. Schweigert M, Sousa HS, Solymosi N, et al.
Spotlight on esophageal perforation: A mul-
tinational study using the Pittsburgh esopha-
geal perforation severity scoring system.

J Thorac Cardiovasc Surg 2016; 151:
1002–1009. DOI: 10.1016/j.jtcvs.2015.11.055.

6. Nirula R. Esophageal perforation. Surg Clin

North Am 2014; 94: 35–41. DOI: 10.1016/j.
suc.2013.10.003.

7. White CS, Templeton PA and Attar S.
Esophageal perforation: CT findings. AJR

Am J Roentgenol 1993; 160: 767–770. DOI:
10.2214/ajr.160.4.8456662.

8. Shaker H, Elsayed H, Whittle I, et al. The
influence of the ‘golden 24-h rule’ on the prog-
nosis of oesophageal perforation in the
modern era. Eur J Cardiothorac Surg 2010;
38: 216–222. DOI: 10.1016/j.ejcts.2010.01.030.

9. Vallbohmer D, Holscher AH, Holscher M,
et al. Options in the management of esopha-
geal perforation: Analysis over a 12-year
period. Dis Esophagus 2010; 23: 185–190.
DOI: 10.1111/j.1442-2050.2009.01017.x.

Chu et al. 5


