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a b s t r a c t 

Bronchogenic cysts are the most common primary cysts of the mediastinum. Although most 

are asymptomatic, some bronchogenic cysts cause symptoms such as chest pain and dysp- 

nea. Here, we report a case of bronchogenic cyst that ruptured twice in a short period of time 

in a patient who presented with sudden back pain. The lesion was apparent on computed 

tomography (CT) as a mass lesion with heterogeneous and high attenuation in the poste- 

rior mediastinal region. CT-guided puncture performed for diagnostic purposes revealed the 

contents as bloody fluid. The patient suffered chest pain approximately 3 months after the 

first presentation, and re-growth and re-rupture of the mass was suspected. The lesion was 

surgically resected and pathologically diagnosed as a bronchogenic cyst. Spontaneous rup- 

ture is a very rare complication of bronchogenic cyst, usually into the trachea, pleural cavity, 

or pericardial cavity. However, there are no reports of multiple ruptures. This case highlights 

the importance of recognizing the atypical imaging findings of bronchogenic cyst and the 

rare complication of rupture. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Bronchogenic cysts are congenital malformations that arise
from abnormal budding of the ventral diverticulum of the
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foregut or the tracheobronchial tree during embryogenesis.
They are the most common primary cyst of the mediastinum,
with a prevalence of 6% [ 1 ,2 ]. Regarding location, approxi-
mately 79% occur in the middle mediastinum, 17% in the
posterior mediastinum, and 3% in the anterior mediastinum
[2] . They are found less frequently in the lung parenchyma,
pleura, and diaphragm [ 3 ,4 ]. It is generally diagnosed by com-
puted tomography (CT), although cysts with hemorrhage or
infection may show atypical imaging findings, making diag-
niversity of Washington. This is an open access article under the 
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Fig. 1 – CT scan obtained at the time of presentation. 
Nonenhanced image in the axial plane shows a smooth, 
lobulated mass in the left paraspinal region adjacent to the 
aorta (arrow). The mass shows heterogeneous high 

attenuation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – MRI of the pancreas. (A) T2-weighted image in the 
axial plane show a mass with heterogeneous high signal 
intensity and an internal septum (arrow). (B) T1-weighted 

image in the axial plane shows low to high signal intensity 

of the mass (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nosis difficult [ 5 ,6 ]. For this reason, CT has limited usefulness
in preoperative diagnosis, with a diagnostic rate of 60%-70%
[6] . In contrast, magnetic resonance imaging (MRI) is highly
sensitive and specific for bronchogenic cyst [2] . 

Bronchogenic cysts are usually asymptomatic, but some-
times enlarge and cause symptoms because of compression
of surrounding organs [ 2 ,7 ]. Spontaneous rupture is a very
rare complication, and has been occasionally reported to oc-
cur into the trachea, pleural cavity, or pericardial cavity [ 4 ,7 ,8 ].
Here, we report a case of mediastinal bronchogenic cyst that
presented with severe back pain, and ruptured twice in a short
period of time. 

Case report 

A 59-year-old man presented to the emergency department
with dyspnea and sudden onset of back pain that moved to
the left hypochondrium. Physical examination at the time of
arrival revealed spontaneous pain and tenderness in the left
anterior thoracic region. Chest radiograph and echocardiogra-
phy showed no abnormal findings. Contrast-enhanced CT of
the chest revealed a smooth-margined lobulated mass mea-
suring 6.4 × 4.7 × 6.8 cm, located on the diaphragm in the left
paravertebral region adjacent to the aorta ( Fig. 1 ). There was
fluid retention in the left thoracic cavity. The mass was het-
erogeneous, with high attenuation values (20-40 HU). No con-
trast enhancement of the mass or extravasation of contrast
media was seen. 

As the imaging studies were inconclusive, CT-guided punc-
ture was performed the next day for diagnostic purposes. The
mass contained a dark red bloody component, and drainage
was performed for treatment. The patient was discharged 7
days after onset with a provisional diagnosis of chronic ex-
panding hematoma. In follow-up at the outpatient clinic ap-
proximately 3 weeks later, CT showed slight shrinkage of the
mass on the left diaphragm to 6.1 × 3.6 cm in diameter and
no fluid retention in the left thoracic cavity. 

Due to a high CA19-9 level detected during hospitalization,
MRI of the pancreas was performed for further investigation
about 4 weeks after discharge. No abnormality was found in
the pancreas, but the lesion identified on the left diaphragm
on CT was visualized as a 6.2 × 4.5 × 6.5 cm mass with smooth
margins and divided by an internal septum ( Fig. 2 ). The mass
had low to high signal intensity on T1-weighted imaging and
heterogeneous high signal intensity on T2-weighted imaging,
suggestive of hemorrhage within a multilocular mass ( Fig. 2 ). 

As the mass did not appear to be increasing in size, the pa-
tient was scheduled for follow-up in 6 months. However, ap-
proximately 11 weeks after discharge from the hospital, the
patient again presented to the emergency department with
severe chest pain. Chest CT on arrival revealed increased size
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Fig. 3 – Contrast-enhanced CT of the chest at the second 

episode shows an enlarged mass (arrow) with fluid 

retention in the left thoracic cavity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – Pathological findings. The wall of the lesion is 
composed of bronchial epithelium (arrows), cartilage, blood 

vessels, adipose tissue, peripheral nerve tissue, and 

ganglion cells. (Hematoxylin & eosin [H&E] stain, 8 × 40.) 

 

 

 

 

 

 

 

 

of the mass on the left diaphragm and fluid retention in the
left thoracic cavity. The attenuation values of the fluid in the
thoracic cavity were about 5-10 HU, and there was no extrava-
sation or enhancing effect on contrast-enhanced CT ( Fig. 3 ). A
ruptured left posterior mediastinal cystic mass was suspected,
and surgical resection of the mass was performed for diag-
nostic and therapeutic purposes. Upon thoracoscopic explo-
ration, there were no adhesions or pleural effusions in the left
thoracic cavity and fibrin clots were scattered. The mass was
recognized as a cystic lesion on the left diaphragm in the pos-
terior mediastinum, with partial adhesions to the lung. The
cystic mass was completely removed through a small thora-
cotomy. The gross appearance of the resection specimen was
of a multilocular mass with a reddish-brown and hemorrhagic
Fig. 4 – Photograph of the gross specimen. (A) The mass is multil
inside the mass (B). 
appearance inside the mass ( Fig. 4 ). On pathological exami-
nation, the lesion contained bronchial epithelium, cartilage,
blood vessels, adipose tissue, peripheral nerve tissue, and gan-
glion cells ( Fig. 5 ). On this basis, the lesion was diagnosed as
a bronchogenic cyst. The patient had an uncomplicated post-
operative course and was discharged from the hospital after 6
days. 

Discussion 

Bronchogenic cyst is a congenital malformation originating
from the primitive foregut. It is the most common primary cyst
ocular with reddish-brown hemorrhagic components 
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of the mediastinum, occurring mostly in the mediastinum and
lungs [2] . These cysts are usually diagnosed by chest radio-
graphs or CT, and present as monolocular, smooth margined
masses [ 3 ,5 ,8 ]. CT can clarify the relationship between the
cyst location and the surrounding organs; however, cysts with
hemorrhage or infection may show atypical imaging findings,
which complicate the differential diagnosis [ 5 ,6 ]. The present
patient presented with atypical imaging findings, of a mass
with high attenuation values and fluid retention in the tho-
racic cavity on initial hospital admission, which made the di-
agnosis difficult. The feature of high attenuation values, which
may sometimes lead to misdiagnosis as a solid tumor, can
also be an important clue in distinguishing bronchogenic cysts
from other cystic lesions [ 1 ,9 ]. Among cystic lesions recog-
nized in the mediastinal region, bronchogenic cysts may be
differentiated based on the feature of atypically high attenu-
ation values, as in the present case. MRI has higher accuracy
than CT for identifying bronchogenic cysts, which are charac-
terized by high signal intensity on T2WI regardless of the cyst
contents. In this case, the mass showed slightly higher attenu-
ation values than water on CT, low to high signal intensity on
T1-weighted imaging, and heterogeneous high signal inten-
sity on T2-weighted imaging. With respect to the pathologi-
cal findings, the imaging appearances were due to bleeding
within the cyst. 

The majority of bronchogenic cysts are asymptomatic and
have a good clinical course. Symptomatic cysts are some-
times seen, with common symptoms of chest pain, dysp-
nea, cough, wheezing, and respiratory compromise due to tra-
cheal/bronchial compression [ 2 ,7 ]. Most symptoms depend on
the location of the cyst rather than its volume and result from
compression of adjacent structures such as the esophagus,
bronchi, and heart [ 2 ,7 ,10 ]. In contrast, pain is caused more by
irritation of the pleura than by compression [7] . In the present
case, the back pain was sudden rather than chronic, suggest-
ing that the pain was not caused by compression of the pleura
by the cystic mass but by pleural irritation from the sudden
rupture of the cystic mass. 

Spontaneous rupture of a bronchogenic cyst is a very rare
complication and is reported to occur sometimes into the
trachea, pleural cavity, or pericardial cavity [ 4 ,7 ,8 ]. In both of
the present episodes, there was fluid retention in the tho-
racic cavity ipsilateral to the cyst, which was considered to
have ruptured into the thoracic cavity. A literature search re-
vealed only one such previously reported case of rupture into
the thoracic cavity [11] . Rupture is caused by rapid enlarge-
ment of the cyst, most commonly due to infection [12] . Al-
though cases of short-term enlargement without signs of in-
fection have been reported, most cases of enlargement dur-
ing the course of the disease are accompanied by inflamma-
tory reactions such as leukocytosis or elevated C-reactive pro-
tein [12] . In our case, there was no sign of infection in ei-
ther episode, suggesting a noninfectious mechanism of en-
largement and rupture. One such mechanism is hypersecre-
tion of the bronchial glands intrinsic to the cyst [12] . Bronchial
gland secretions contain amylase, and abnormally high amy-
lase levels have been reported in intracystic solutions in cases
of symptomatic mediastinal occurrence [12] . Bronchogenic
cysts can also enlarge and rupture as a result of increased
fluid in the cyst due to bronchial gland hypersecretion and in-
creased intracystic pressure. However, because the cyst con-
tents were bloody in the present case, it is reasonable to as-
sume that the cause of the rupture was not bronchogenic
gland hypersecretion, but rather rupture of blood vessels
supplying the bronchogenic cyst, which caused hemorrhage
into the cyst followed by rapid expansion and rupture. In
the present case, the second rupture of the bronchogenic
cyst may have been related to tissue fragility caused by the
puncture. 

The principal treatment for bronchogenic cysts is surgical
resection [4] . In the present case, a puncture was performed
for diagnostic purposes on initial admission, including differ-
entiation between solid or cystic tumor, and the contents were
diagnosed as cystic with bloody contents. Although drainage
was performed for treatment and tumor shrinkage was con-
firmed, the lesion recurred about 3 weeks later and enlarged
to the point of rupturing again in less than 3 months. This
is consistent with the fact that transbronchial/percutaneous
cyst aspiration, which has been proposed as an alternative
to surgery in the treatment of bronchogenic cysts, has not
been widely accepted because of the high risk of recurrence
[ 4 ,5 ,8 ]. Therefore, in cases of suspected bronchogenic cyst,
surgical resection is the treatment of choice whenever pos-
sible [ 4 ,5 ,6 ]. In addition to obtaining a histologic diagnosis,
surgical resection also prevents complications and recurrence
[ 5 ,7 ,8 ]. 

In the present case, if bronchogenic cyst had been in-
cluded in the differential diagnosis at the time of the ini-
tial episode, surgical intervention at that time may have
prevented recurrence. Accordingly, recognition of atypical
imaging findings and the diverse symptoms of bronchogenic
cyst would be helpful in diagnosis. Although cyst rupture
is a very rare complication, it is important to recognize
that cyst enlargement can be caused by mechanisms other
than infection, such as hemorrhage or bronchial gland hy-
persecretion, and that even patients without signs of in-
fection may have a risk of rupture. This case highlights
the importance of recognizing the atypical imaging find-
ings of bronchogenic cyst and the rare complication of
rupture. 

Conclusion 

We experienced a case of mediastinal bronchogenic cyst that
ruptured twice in a short period of time. When a mediastinal
mass is present along with sudden chest pain, the differential
diagnosis should include the possibility of rupture of a cys-
tic mass, and it should be recognized that bronchogenic cysts,
although very rare, can also cause rupture. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from the patient. 
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