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Abstract

Hydatid cyst caused by the larval form ofEchinococcusis a worldwide zoonosis. The lungs and liver are the most
common sites involved. While the lung parenchyma is the most common site within the thorax, it may develop in
any extrapulmonary region including the pleural cavity, fissures, mediastinum, heart, vascular structures, chest wall,
and diaphragm. Imaging plays a pivotal role not only in the diagnosis of hydatid cyst, but also in the visualization
of the extent of involvement and complications. The aim of this pictorial review was to comprehensively describe
the imaging findings of thoracic hydatid cyst including pulmonary and very unusual extrapulmonary involvements.
An outline is also given for the findings of complications and differential diagnosis of thoracic hydatid cyst.
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Key Points

� Imaging plays a crucial role in the diagnosis of
hydatid cyst in common pulmonary and uncommon
extrapulmonary locations.

� Uncomplicated pulmonary hydatid cysts are seen on
computed tomography as well-defined homogeneous
lesions with low density and smooth walls of variable
thickness.

� Pulmonary rupture of hydatid cyst can be classified
as contained or complete rupture.

� While imaging findings of contained rupture are
listed as air crescent sign, inverse crescent sign, and
air bubble sign, imaging features of complete
rupture are cumbo sign, whirl sign, waterlily sign,
rising sun sign, mass within the cavity sign, and dry
cyst sign.

� Unusual locations of extrapulmonary hydatid cysts
are the chest wall (bones and soft tissues), pleural

cavity and fissures, diaphragm, mediastinum, heart
chambers, and vascular structures including both
arteries and veins.

Introduction
Hydatid cyst (HC) caused by the larval form ofEchino-
coccusis a worldwide zoonosis, which is most commonly
caused byEchinococcus granulosus(EG). The other less
common but more aggressive type is caused byEchino-
coccus multilocularis[1, 2]. Although the liver is the
most common site for HC, it can involve almost any
organ of the body except hair, teeth, and fingernails. The
lungs are the second most frequent location of
hematogenous spread in adults and probably the most
common location in children [3, 4]. While the lung par-
enchyma is the most common site within the thorax, it
may develop in any extrapulmonary region including the
pleural cavity, fissures, mediastinum, heart, vascular
structures, chest wall, and diaphragm. Imaging plays a
pivotal role not only in the diagnosis of HC, but also in
the visualization of the extent of involvement and com-
plications [2, 5]. Although the classical imaging findings
of liver HC are well known, the findings of thoracic HC,
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especially the involvement of extrapulmonary locations,
have been less frequently described in the literature.

Plain chest radiography, ultrasonography, computed
tomography (CT), and magnetic resonance imaging
(MRI) may show HC. Although chest radiography is the
primary diagnostic method because of its common
usage, it is inadequate for the assessment of complica-
tions and spread (Fig.1). However, ultrasonography can
show HCs located on the diaphragm and periphery of
the lung while transthoracic echocardiography can
demonstrate HCs located in the heart chambers.
Nevertheless, both ultrasonography and transthoracic
echocardiography are not sufficient to show HC ex-
tensions. CT and MRI can demonstrate features, com-
plications, and extension of HCs in detail. In addition
to providing diagnosis and showing complications of
HCs, CT and MRI can play a role in evaluating treat-
ment efficacy by demonstrating changes in the size,

number, and shape of HCs. Therefore, the imaging
findings of thoracic HC described in this paper are
based on CT and MRI.

Although non-contrast thoracic CT can be obtained to
evaluate pulmonary HCs, a contrast agent is necessary
to demonstrate extrapulmonary HCs, especially those lo-
cated in the mediastinal structures. Patients were imaged
in a supine position, with the arms extended overhead
and instructed to hold their breath during the acquisi-
tion. After injecting an iodinated contrast agent into the
antecubital vein via a 21-gauge catheter using a dual-
chamber power injector, 30 mL of saline was infused.
Venous phase imaging was performed with a 40–60-s
delay. Craniocaudal acquisition was acquired from the
apex to the upper abdomen. The CT parameters were
modulated mAs, with reference 100 mAs, 120 kVp, rota-
tion time 0.25 s, and collimation of 192 × 0.6 mm with a
pitch of 2.5.

For chest MRI, patients were imaged in a supine pos-
ition with the head pointing towards the magnet. Axial,
coronal, and sagittal T2-weighted, axial diffusion-
weighted, precontrast axial T1-weighted sequences with
and without fat suppression; T1-weighted sequence in-
and out-of-phase; and postcontrast T1-weighted se-
quence with fat suppression were obtained.

The aim of this pictorial review was to comprehen-
sively describe the imaging findings of thoracic HC in-
cluding pulmonary and very unusual extrapulmonary
involvements. An outline is also given for the findings of
complications and differential diagnosis of thoracic HC.

Pulmonary involvement
The pulmonary parenchyma is the second most frequent
site of involvement in adults (10–30%) and the most
common site of involvement in children and young
adults [6, 7]. The lungs facilitate cyst growth because of
their compressibility and negative pressure. Therefore,
the size of pulmonary parenchymal HC may vary from 1
to 20 cm [8, 9]. Giant HC is usually defined as a cyst

Fig. 1 Hydatid cyst has a non-specific appearance on
chest radiography

Fig. 2 a Coronal chest CT image in the mediastinal window shows a giant (> 10 cm) uncomplicated hydatid cyst (red arrow). Measurement of
HU values on CT shows low density (mean HU ± SD =� 1 ± 10) consistent with simple fluid.b On axial CT image, bilateral hydatid cysts are seen
(red arrows)
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with the largest diameter of more than 10 cm and is
more commonly reported in children than in adults due
to the immature immune system and greater elasticity of
the lung tissue. Pulmonary HCs are mainly located in
the lower lobes (55–70% of cases) and maybe multiple
(30%) and bilateral (20%) [2, 3, 7, 8, 10–12] (Fig. 2). Pul-
monary HCs usually remain asymptomatic until they
rupture. Clinical symptoms such as sudden coughing at-
tacks, hemoptysis, dyspnea, fever, and chest pain can be
seen. Although allergic reactions may develop due to
cyst rupture, fatal anaphylaxis is uncommon [2, 13].

Radiological manifestations of pulmonary HCs can be
variable depending on the presence of complications.
They can be classified as uncomplicated and compli-
cated (contained rupture, complete rupture, superinfec-
tion). Besides pulmonary HCs, associated thoracic
findings can be seen (Fig.3).

Uncomplicated pulmonary HCs are seen as well-
defined homogeneous lesions with smooth walls of vari-
able thickness. Density measurements on CT show low
HU values consistent with fluid content. While centrally
located cysts are usually round, peripheral cysts may be
oval or polycyclic [2, 7]. Daughter cysts and calcifications
are rarely seen in pulmonary HC [7, 13] (Fig. 4).

Complicatedcyst is defined as a ruptured and/or in-
fected cyst. Rupture of pulmonary HC can occur in up
to 47.5% of cases. Several factors including age, antihel-
minthic therapy, chemical reactions, size of the cyst, and
immune system of the host can cause rupture via degen-
eration of cyst membranes [7, 8, 10, 14]. Unlike uncom-
plicated HCs, complicated HCs may show higher HU
values due to mucus, infection, or hemorrhagic content.

Rupture can be classified as contained or complete
rupture.

Fig. 3 Radiological findings of pulmonary hydatid cysts

Fig. 4 a Calcification in the wall of the hydatid cyst is seen on the axial CT image (red arrow).b Daughter cysts in the hydatid cyst (red arrow)
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