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problem in our country. In adult, thoracic hydatidosis represents the second localization
where pulmonary localization is largely predominant. Imaging in particular CT has a
fundamental role in the positive diagnosis and the search for complications. The aim of

our work is to illustrate the radiological aspects of thoracic hydatid cyst, through a
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retrospective study of 40 cases, collected over a period of 2 years (from January 2017
to December 2018) at Radiology Service of the Mohammed VI University Hospital

Center in Marrakech, Morocco.
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INTRODUCTION

Hydatidosis is an endemic parasitic disease
and represents a real public health problem in our
country. Thoracic hydatidosis involves damage to
several organs, which have in common their belonging
to the thorax. This terminology therefore includes the
hydatid cysts of the lung, pleura, mediastinum,
diaphragm, ribs, wall, and vertebrae, spinal cord,
vascular and heart. Pulmonary involvement is the
second location of hydatid cyst after that of the liver.
On the other hand, extra-pulmonary thoracic
localizations are much rarer, but remain serious, which
can be life threatening for any local or general
complications that may result from the evolution of the
cyst. The diagnosis of this disease based on
epidemiological, clinical, biological and radiological
arguments rarely by the surgical intervention. The
treatment is essentially surgical. The results are
however very variable as they depend on many factors,
in particular the location, the evolutionary stage of the
cyst and the operating technique used.

MATERIALS AND METHODS

This was a retrospective study of 40 medical
reports, collected over a period of two years (between
January 2017 and December 2018) at the AR-RAZI

hospital radiology department of the Mohammed VI
university hospital center in Marrakech in Morocco.
Our patients underwent a standard first radiography
followed by a chest scanner without and with the
contrast medium injection. The aim of this study is to
discuss the most frequent locations, with an
iconographic review of their radiological aspects.

RESULTS

During the study period, we identified in our
center, 40 cases of thoracic hydatid cysts in different
locations. The average age of our patients was 37 years,
predominantly male: 15 men and 25 women with a sex
ratio of 1.6.

Our results reveal a predominance of rural
origin with 60% of patients against 22% of urban
origin. Note that in 18% of the cases, the origin had not
been noted.

A notion of contact with dogs was found in
75%. The history of hydatid cyst was found in 17%.
The functional signs were in the majority of cases
relating to respiratory manifestations. They were
predominant by cough, chest pain, dyspnea, hemoptysis
or hydatidoptysis. They were found in 33 patients. It
should be noted that a patient had consulted for a
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parietal mass without any other associated signs.
General nonspecific signs such as fever sweat and
worsening of the general statewere observed in 25
patients.

The discovery of hydatid cysts was fortuitous
in 2 patients and this during a chest x-ray for the pre-
recruitment medical examination and a thoraco-
abdomino-pelvic CT scan for breast cancer.

The radiological exploration was carried out in
all our patients, the standard radiography requested in
first intention was carried out in 30 cases, the chest CT
scan without and with the contrast medium injection
was performed on all of our patients, and MRI in 2
patients. The imaging results are shown in Tables 1 and
2.

Table-1: Results of radiological examination.

Results Cases | Percentage %
Simple pulmonary hydatid cyst: n = 12 22 55
single: 8

Multiple: 4

Complicated pulmonary hydatid cyst: n = 10

Ruptured in the bronchus : n =6

Ruptured in the pleural cavity : n=2

Cracked hydatid cyst: n = 2

Pleura hydatid cyst 4 10
Cardiac hydatid cyst 4 10
Parietal hydatid cyst 2 5
Mediastinal hydatid cyst 6 15
Vertébro-spinal hydatid cyst 2 5

Table-2: Different location of thoracic hydatid cyst

Organ

Location

Percentage

Pulmonary

Right lower lobe = 10
Medium lobe = 2
Right upper lobe = 1
Left upper lobe=0
Left lower lobe =5

46
11
6
0
27

Parietal

Pectoral muscle =1
Paravertebral muscle =1

Cardiac

Intra ventricular: n=1

pericardial =1

the right atrium: n =1

pericardial and intra-auricular n=1

Mediastinal

All compartments

Vertébro-spinal

T2to T5and T12

Fig-1: Opacity of water tone, in the right upper lobe,
homogeneous, dense, single, with clear contours,
rounded-> simple pulmonary hydatid cyst

Fig-2: Multiple pulmonary opacity of water tone,
homogeneous, dense, rounded-> multiple pulmonary
hydatid cyst
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Fig-3: Right upper lobar fluid mass with well
circumscribed thickened wall surrounded with
perilesional condensation associated

Fig-6: Right lower lobe cyst with thickened wall->
ruptured pulmonary hydatid cyst in the bronchia

Fig-4: Right basal opacity, fairly limited, roughly
rounded, dense, heterogeneous, appearing to be
excavated-> ruptured pulmonary hydatid cyst

Fig-5: Left lower basal opacity, fairly limited, Fig-7: left lower basal opacity, fairly limited,
roughly rounded, heterogeneous, hydro-aerobic roughly rounded, heterogeneous, hydro-aerobic
image with regular level> ruptured pulmonary image with irregular level (water lily sign) =2

hydatid cyst in the bronchia ruptured pulmonary hydatid cyst in the bronchia
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Fig-8: Right lower basal opacity, fairly limited, Fig-9: Right lower basal opacity, fairly limited,
roughly rounded, heterogeneous, hydro-aerobic roughly rounded, dense, ultrasound complement:
image with irregular level and aciform clarity that simple cyst right lower lobe

surrounds the part of the opacity (Ivassinevitch's
double arc sign)

Fig-10: Left lower lobar cystic formation of roughly rounded shape, regular contours, thin and regular wall. It is
spontaneously hypodense, not changed after injection of contrast medium

Fig-11: Multiple cystic formations scattered at the two pulmonary hemi-fields, of rounded form, with thin wall
(discretely calcified for some), some of which are the seat of excavation with hydro-air levels and floating
membranes => pulmonary hydatidosis looks like letting go of balloons.
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Fig-13: Rounded formation of the right lower lobe with water content with membrane detachment and intra
cystic air bubbles 2 ruptured pulmonary hydatid cyst in the bronchia

Fig-14: Rounded formation of the right lower lobe with water content with membrane detachment and intra and
péricystic air bubbles = ruptured pulmonary hydatid cyst in the bronchia.
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Fig-15: Right upper lobe fluid mass with well-circumscribed thickened wall surrounded with perilesional
condensation associated second fluid mass with a water lily sign of the left upper lobe 2 ruptured pulmonary
hydatid cyst in the bronchia.
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Fig-16: Rounded cavitary lesion of the right lower lobe with air content, slightly thickened wall, presenting an
intracystic wall nodule and membrane detachment 2> Ruptured pulmonary hydatid cyst in the bronchia.

Fig-17: intra-parenchymal lesion of middle lobe, irregular contours, heterogeneous non-elevated after injection of
contrast medium, seat of parietal calcification, associated with a neighboring reticular infiltrate (Loeffler's
syndrome). Ultra-sonographic complement: heterogeneous anechoic lesion, seat of septa, non-vascularized with
color Doppler in favor of hydatid cyst
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Figure 18: left apical cystic formation communicating with the neighboring bronchi, it comes into contact and
communicate with the pleura, which is the seat of cystic formations with hydro-aeric levels=> Ruptured
pulmonary hydatid cyst in the pleura and the bronchia
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Fig-20: Left ventricular cystic formation, rounded, with pure fluid content, thin walled, not changed after
injection of contrast material, related to an intra ventricular hydatid cyst
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Fig-22: Pericardia cystic formation, rounded, with pure fluid content, thin walled, not changed after injection of
contrast material, related to pericardia hydatid cyst.

Fig-23: Hydatid cystic in the mediastinal compartments, with bilateral pericardial and intra-auricular

localization, of variable size, rounded, with pure fluid content, thin walled not changed after injection of contrast
medium.
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Fig-24: Hydatid cystic in the mediastinal compartments, with cardiac and pulmonary artery localization, of
variable size, rounded, with pure fluid content, thin walled, not changed after injection of contrast material.
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Fig-25: A: Two cystic formations in segment V111 of the liver and right atrium related to hydatid cysts. B,C,D:
multiple nodules scattered in the two pulmonary hemi-fields related to hydatid septic emboli

Fig-26: Hydatid cystic in the mediastinal compartments, with pulmonary localization, of variable size, rounded,
with pure fluid content, thin walled not changed after injection of contrast medium.

Fig-27: Initial CT: Large medlastlnal hypodense formatlon of mterest to Barety's Iodge pre- and subcarinal space
and anterior mediastinum, extended to pericardium and right atrium, not changed afterinjection. Responsible for
the compression of superior vena cava and right pulmonary artery with reduced diameter as well as the cardiac
cavities
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Fig-30: Two subcutaneous cystic formations, contiguous at left pectoralis major muscle, without costal or
endothoracic extention related to hydatid cyst, US: Cystic formation subcutaneous multi-locating, coming into
contact with the left pectoralis major muscle, not lighting up with the color Doppler => hydatid cyst of the
pectoralis major.
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Fig-31: Multiple cystic formations responsible for lysis of the vertebral bodies, transverse processes, pedicles and
lamina extended from T12 to L4

Fig-32: expansive multilocular cystic formations in the anteriorand posterior epidural spaces and the left middle
and posterior arches extended from T12 to L4hyperintense T2
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Fig-33: Expansive multilocular cystic formations in the anterior and posterior epidural spaces and the left middle
and posterior arches extended from T12 to L4 hypo intense T1.

Fig-34: multiple intracutal, intra-dural extra-medullary cystic formations, in height from T2 to T5; These cystic
formations are multi-vesicular, some are homogeneous in fluid content, with T1 hypointense and T2 hyperintense,
others are heterogeneous and enhanced at the periphery after injection of Gadolinium.

DiscussioN

The hydatid cyst is a parasitosis that is still
rampant in the endemic state in our country. It can
affect all thoracic compartments and is dominated by
pulmonary involvement. Its diagnosis is essentially
radio-clinical. The imagery remains primarily based on
chest radiography, thoracic ultrasound is useful in
peripheral pulmonary, pleural, parietal, cardiac and
mediastinal localizations. CT is often necessary to
confirm the cystic nature of chest opacity, but also to
clarify the location of the cyst, study its reports and
assess the state of the host parenchyma.

1) Pulmonary hydatid cyst

The lung is the most frequently affected organ
after the liver, which is the primary filter. Preferential
involvement of the right lung is classic in the literature
and the frequency of bilateral pulmonary hydatidosis
can vary from 3 to 26% or even 38% in certain endemic
regions [1]. Its preferred location is the pulmonary
bases, essentially on the right with 36.5% of the right
lower lobe affected, It underlined in our study. This

predominance of location in the lung bases is probably
explained by the increased blood flow to the lung bases

[2].

For most authors [3, 4], the predominance of
men seems classic because of the professions exposed,
the young adult under 30, is reached in 70% of cases
[3].1t underlined in our study.

The discovery can be accidental, when it is
asymptomatic. The pulmonary hydatid cyst can be
revealed by non-specific respiratory signs; such as chest
pain, dyspnea, cough, hemoptysis and / or
hydatidoptysis, which is the most evocative symptom.
This is defined by the rejection during a coughing effort
of a rock water liquid containing pearly white
membranes. Infectious signs may be associated with
disinfection of the cyst. Allergic manifestations are
exceptional. The clinical examination is poor, large
cysts can mimic a fluid effusion syndrome. We have to
look for other associated locations.
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a) Chest x-ray

The radiological expression of the pulmonary
hydatid cyst is very varied. Simple pulmonary hydatid
cyst results in an opacity of water tone, homogeneous,
dense, single (Fig 1) or multiple (Fig 2), with clear
contours, rounded or oval, in "cannon ball" or "rugby
ball" very suggestive of the diagnosis. Sometimes the
limits of opacity are blurred, (Fig. 3), witness of a
reaction of the pulmonary parenchyma [5]. The
appearance of simple pulmonary hydatid cyst has been
found in more than half of our patients (53 %). The
ruptured pulmonary hydatid cyst achieves the
appearance of a gaseous crescent pneumocyst, resulting
in a clarity located at the upper pole of the opacity
between the external wall of the cyst and the internal
wall of the pericyst, this aspect is pathognomonic of the
pulmonary hydatid cyst (Fig. 4). Intra-bronchial cyst
rupture results in a hydro-aeric image with regular level
(Fig. 5), corresponding either to the evacuation of the
hydatid membranes, or to their total immersion in the
hydatid fluid (Fig. 6) or by a hydro-aerated image with
an irregular nipple level due to the floating membranes
(the “water lily sign” or “camalote sign”) (Fig. 7).
Finally, a bridge image or « lvassinevitch's double arc
sign » is due to the partial detachment of the cyst
membranes forming a bridge above the fluid level (Fig.
8). These last two aspects are pathognomonic of the
ruptured pulmonary hydatid cyst [5]. It happens that all
of the hydatid liquid is evacuated and only the mother
membrane remains incarcerated in the residual cavity,
this is the membrane retention phase achieving a round
opacity with fuzzy limits, surrounded by a fine ring
clarity, « cockade image » [2]. The pulmonary hydatid
cyst completely empty of its content produces a roughly
rounded image, limited by a more or less fine opaque
strip [6].

b) Ultrasound

Ultrasound confirms the cystic nature,
specifies the topography of a thoracic opacity relative to
the diaphragm and eliminates the presence of an
aberrant systemic vessel in favor of sequestration [7].
Chest ultrasound can distinguish several types of
lesions (Fig. 9): simple anechoic cysts, heterogeneous
ruptured cysts with posterior acoustic shadow cones
reflecting the presence of air and cysts with a visible
proliferous membrane, resulting in echogenic formation
linear and wavy [2]. Abdominal ultrasound should be
systematic in search of abdominal locations, especially
hepatic [8]. The discovery of multiple pulmonary
hydatidosis should always lead to a search for a primary
cardiac location, hence the major interest of a
systematic  echocardiography. Thoracic ultrasound
remains of limited use. Indeed a small or deep cyst is
difficult to visualize. The osteoarticular envelope of the
thorax and the alveolar air constitute the limits of this
examination [2].

c) Thoracic computed tomography
It allows a precise study of the cyst and peri-
cystic parenchyma, confirms the liquid nature and

makes it possible to eliminate other etiologies. It makes
it possible to detect small cysts, to determine their
evolutionary stage, and above all to make a complete
assessment of other possible thoracic localizations,
which can go unnoticed on standard radiography [9].

The simple hydatid cyst results in a liquid
mass limited by a thin and regular wall (Fig. 10). The
pulmonary hydatid cyst can be single or multiple (Fig.
11).

The complications of pulmonary hydatid cyst
are rupture in the bronchia (Fig. 12, 13, 14, 15, 16),
bacterial infection, Loeffler's syndrome, it is caused by
larval migration into the alveoli which triggers an
allergic response leading to eosinophilic pneumonia
with transient non-segmental areas of consolidation and
cracked hydatid cyst (Fig. 17). The rupture in the
bronchia goes through six evolutionary stages [10].

Stage I: It results from the entry of a minimal
amount of air between the endocyst and the pericyst,
this aspect is pathognomonic of the pulmonary hydatid
cyst.

Stage II: aspect of "crescent" and “inverted
crescent". It is due to the introduction of air between the
endocyst and the pericyst with partial detachment of the
endocyst.

Stage Ill: aspect of "trapped light" and
"honeycomb™. It is due to the total detachment of the
endocyst without evacuation of the liquid contents. The
aspect of "trapped clarities" is defined by the presence
of small aeric bubbles within the liquid content. When
the bubbles are numerous, they achieve the
"honeycomb™ appearance.

Stage 1V: Hydro-aeric images. They are due to
detachment of the endocyst with partial evacuation of
the liquid content, realizing the aspect in "double arc"
where the endocystis partially collapsed, of "water lily"
or the endocyst completely collapsed floats on the
liquid. If it remains completely submerged, it achieves a
"serpiginous” aspect. These three aspects are
pathognomonic of pulmonary hydatid cyst.

Stage V: appearance of dry retention. It is the
result of a complete evacuation of the hydatid liquid
and the retraction of the endocyst achieving an aspect of
"ball of wool" or "bell" or a pseudo-tumor aspect.

Stage VI: after-effects. It is the result of a
complete elimination of the content of the pulmonary
hydatid cyst leaving an air cavity with a thin or thick
wall or a dense linear non-septal image.

Rupture of a pulmonary hydatid cyst in the
pleura is rare (0.2%) [13], usually leading to hydro-
pneumothorax (Fig.18), rarely pneumothorax [11].
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d) Magnetic resonance imaging

Its essential interest is anatomical. It allows in
difficult cases to establish the exact origin of the
lesions.

2) Extra-pulmonary hydatid cysts:

The chest x-ray remains a referral and rarely
gives the exact diagnosis and location for extra-
pulmonary thoracic hydatid cysts. Ultrasound and chest
CT are often useful in these cases for topographic and
nature diagnosis [7].

2. Pleural hydatid cysts

It represents 1 to 2% of the thoracic hydatid
localizations and it is dominated by the secondary
parasitic graft [11]. Secondary pleural hydatidosis
includes two different entities by their origin, their
prognosis and their treatment. In the first case, pleural
hydatidosis is secondary to the intra-pleural rupture of a
pulmonary, diaphragmatic, hepatic (Fig. 19) or parietal
hydatid cyst. In the second, it corresponds to an intra-
pleural transplant occurring during the surgical removal
of a pulmonary hydatid cyst in connection with
insufficient sterilization or accidental rupture of the
cyst. In all cases, hydatid cysts tend to colonize the
declining parts of the pleural cavity, especially the
posterior pleural dead ends [11]. Secondary pleural
hydatidosis is often diagnosed late and can be confused
with multiple pulmonary hydatid cyst [12]. Primary
pleural hydatidosis is evidenced by the absence of a
history of pulmonary or hepatic hydatid cyst
complicated by opening in the pleura. It is rare and
difficult to assert [7].

a) Chest x-ray

The pleural hydatid cyst results in opacity of
water tone, homogeneous, dense, realizing acute angles
with the pulmonary parenchyma. This form is very rare,
it is seen in the primitive forms, the limit of the standard
radiography in this form is to determine the seat of the
pleural or parietal cyst, pleural or mediastinal and
sometimes pleural and pulmonary. The secondary
pleural hydatid cyst usually results in a fluid effusion
syndrome united or bilateral, more rarely by a
pneumothorax [13].

b) Ultrasound

Ultrasound confirms the cystic nature of a
thoracic opacity and looks for the partitions and the
detachment of membranes in favor of a hydatid origin.
It also specifies the filling of the ass of the sac in pleural
effusion.

c) Thoracic computed tomography

It allows a precise study of cyst, confirms the
liquid nature and seeks a pleural effusion, a
pneumothorax and seeks the starting point in secondary
and complicated forms (Fig 19). Secondary pleural
hydatidosis is a diagnosis to be discussed in front of any
patient originating from a hydatid endemic country,

with a history of hydatid cyst and presenting with
pleural symptoms. Its management requires precise
mapping of hydatid locations, surgical treatment not
without risk associated with medical treatment [14].

2.1) Cardiac hydatid cysts

Hydatid cysts of the heart are rare and
represent only 0.2 to 3% of all hydatid localizations
[15]. The symptomatology is very variable depending
on the location and size of the cyst. It is often atypical
and polymorphic symptoms, responsible for delayed
diagnosis [16]. Chest pain is the most commonly
reported symptom [17], it can be acute, simulating
coronary syndrome [18]. The hydatid cyst can also
simulate subaortic stenosis [19], pulmonary stenosis
[20], mitral stenosis or tricuspid disease [21].

Breakage is the most serious complication. It
can be done in the pericardium resulting in acute
pericarditis with or without tamponade. This
pericarditis can also progress to constriction. Rupture in
the heart chambers leads to systemic [22] or pulmonary
embolism [23]. The most frequent mode of revelation,
however, remains the incidental discovery by chest
radiography (which can show a localized arch, an
extended deformation of an arch of the cardiac
silhouette, or even associated pulmonary hydatidosis) or
by transthoracic ultrasound [24].

The hydatid cyst is localized preferably at the
level of the left ventricle (75%), as in our case (Fig 20).
This is due to the important muscular mass and the rich
vascularization of the left ventricle; would explain the
frequency of the localization of the hydatid cyst at this
level [18]. Followed by the right ventricle (15%); the
interventricular septum (10%); the atria (5 to 8%) (Fig
21) and the pericardium in (4%) [19] (Fig 22). The pure
pericardial localization is quite exceptional [25]. The
hydatid cyst of the heart is associated in 20 to 40% of
cases with other visceral localizations [19] (Fig 23).

The electrocardiogram may show
abnormalities in pseudo-ischemic repolarization in the
left ventricle [26]. An atrioventricular block or right
branch block is caused by an interventricular septum
cyst [27].

Cardiac ultrasound remains the examination of
the first intention to offer because of its safety, ease of
use and good diagnostic performance [28]. Most often,
the hydatid cyst appears as a rounded fluid formation
that is homogeneous or contains vesicles (Fig. 20).
More rarely the mass is full and corresponds to a
ruptured cyst. The anechoic aspect immediately points
towards a liquid mass and makes suspect hydatid nature
in an endemic country [28]. However, ultrasound may
be lacking in the diagnosis of small cysts (<0.5 cm), in
the diagnosis of degenerate cysts containing membrane
residues and necrotic material, finally in the distinction
between single cyst and multilobulated cyst.
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At CT, the cardiac hydatid cyst looks like fluid
formations in the heart muscle and inside the cavities
(Fig 20), showing no change of density after injection
of the contrast medium. The well visualized parietal
calcifications are inconstant but suggestive. The CT
makes it possible to carry out at the same time the
assessment of extension of the disease by a thoraco
abdominal acquisition in search of multi visceral
localization. CT would be less efficient than
echocardiography in locating cardiac hydatid cysts with
precision [29], For Hamda et al., it does not provide any
additional information compared to echocardiography
[30].

In the published cases, the authors agree on the
superiority of MRI [31]. Thanks to better spatial
resolution and the possibility of carrying out a multi-
planar study, MRI is the method of choice for the
exploration of cardiac hydatidosis. MRI has a good
sensitivity and makes it possible to make a positive
diagnosis of small cystic formations. The hydatid cyst
appears as a rounded formation in hypointenseT1 and in
hyperintenseT2 surrounded by a hypointense peripheral
border. MRI allows a better diagnostic approach in case
of atypical cyst [30]. The acquisition of sections in the
different planes with cardiac synchronization makes it
possible to pose the seat diagnosis with certainty. The
study of the impact of cystic masses on cardiac function
is made possible by the use of cine-MRI [32]. MRI
allows a mediastinal extension assessment and to search
for other hepatic, splenic and renal localizations.

The treatment is surgical because spontaneous
evolution is fatal. Surgical treatment includes a
cystectomy or at least an emptying of the cyst; which is
sterilized by the intra-cystic injection of a parasiticidal
solution (hypertonic saline). Treatment with associated
fluoromebendazole has been recommended [33].

After the surgical intervention, clinical,
electrocardiographic, biological, radiological and
ultrasound surveillance is essential in the search for a
possible recurrence.

3. Vascular hydatid cysts

The involvement of large wvessels is
exceptional and remains of poor prognosis. This rarity
is explained by the need to cross the hepatic and
pulmonary barriers by the scolex before reaching the
coronary and pulmonary circulation [34].

The hydatid cyst of the right heart is often with
subendocardial surface development. This explains the
higher frequency of endocavitary rupture of the hydatid
cyst of the right ventricle. It exposes to the risk of
sudden death (29% of cases) by massive pulmonary
embolism, anaphylactic shock or blockage of a valve
orifice [34]. The hematogenous dissemination of
hydatid material secondary most often to the rupture of
a hydatid cyst of the right ventricle [35], leads on the

one hand to multiple lung lesions and on the other hand
to central and peripheral pulmonary arterial lesions. The
involvement of the pulmonary artery (PA) is therefore
most often integrated in the context of right cardiac
hydatidosis and it is exceptionally isolated [36] (fig 24).

The hydatid cyst of the pulmonary artery is
formed from migrating daughter vesicles. Erosion of the
endartery by the cyst is responsible for thinning of the
vascular wall with formation of hydatid aneurysms,
which increase the risk of hematogenous dissemination
of hydatid material and massive hemoptysis by rupture
in the bronchi [36].

Circulating water debris can lead to thrombosis
of the branches of the pulmonary artery and become
embedded in their walls. During embolic pulmonary
hydatidosis, amputation of the pulmonary vascular bed
by parasitic emboli on the one hand, destruction of the
pulmonary parenchyma and bronchial changes on the
other hand, lead to chronic respiratory failure and a
chronic pulmonary heart [37].

The aortic location is exceptional. It is most
often incidental of surgical discovery, or in the event of
false aortic aneurysms [38]. It is exceptional and
remains of very bad prognosis, due to the significant
risk of rupture and dissemination to the other organs.

The opening of a hepatic hydatid cyst in the
venous circulation, in particular in the inferior vena
cava, the cysts can then migrate towards the right heart
then towards the pulmonary artery thus real hydatid
embolisms (Fig. 25).

Transthoracic ultrasound is the benchmark
examination in the diagnosis of vascular hydatid cyst.
However, its cost-effectiveness is lower than that of
transesophageal echocardiography in the exploration of
large vessels.

CT angiography is more effective than
echocardiography in the diagnosis of hydatid cyst of the
large Vessels. It allows the search for other intra
thoracic hydatid localizations. The combination of
echocardiography and computed tomography allows
better accuracy of the type and location of the cyst.
Angio MRI, which is a non-invasive examination and
allows a complete lesion assessment. Only surgical
treatment can ensure radical healing of the hydatid cyst
and therefore remains the standard treatment.

Mediastinal hydatid cyst

Mediastinal localization of the hydatid cyst is
extremely rare. It represents 0 to 4% of all locations
[39]. It poses a diagnostic problem with other cystic
lesions of the mediastinum, in endemic countries; the
mediastinal hydatid cyst represents 4% of all
mediastinal masses [39]. The pathogenesis of the
mediastinal localization of the hydatid cyst remains
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poorly understood. It most often results from the
secondary extension of a cardio-pericardial, vertebral,
pleuro-pulmonary or retroperitoneal hydatidosis. More
rarely, it is the result of a primary transplant by arterial
or lymphatic route [40].

The mediastinal hydatid cyst is most often
unique. The multiple nature is secondary to trauma,
rupture of a primary cyst or thoracic surgery for hydatid
cyst.

The clinical symptomatology is not specific
represented by the signs of mediastinal compression.
All localizations in the mediastinum are possible with a
predilection for the posterior mediastinum. The
posterior mediastinal hydatid cyst is the cause of pain,
neurological signs associated or not with signs of
vertebral or costal bone erosion. Localization in the
middle mediastinum can cause fatal hemorrhage by
vascular compression. At the level of the anterior
mediastinum, the symptomatology is made of signs of
tracheal compression or superior cavity [41].

Imaging is a fundamental element for positive
diagnosis, assessment and monitoring. The front chest
X-ray shows a widening of the mediastinum.
Calcifications are rare and can guide the diagnosis [42].
Ultrasound is a second-line examination for exploring
the mediastinum, especially in children and in anterior
locations. She visualizes a thin-walled cystic formation,
specifies its location and looks for the presence of
partitions, proliferous membranes or membrane flow
(Fig 26). In addition, ultrasound can detect any
associated pleural or pericardial effusion. Abdominal
exploration is systematically carried out in search of
other hydatid localizations, notably hepatic, which
associated with mediastinal involvement in 57% of
cases [43].

The CT more precisely determines the
compartment of the affected mediastinum. A
predilection for the posterior compartment has been
reported in the literature [43], although we have all the
compartments of the mediastinum are affected (Fig 23,
24, 26, 27). 1t also makes it possible to seek the parietal
calcifications, which are suggestive of diagnosis and to
specify the relationships with the neighboring
structures. CT is also very useful in locations at costo-
vertebral angles where it assesses possible bone damage
[44].

MRI is the examination of choice in exploring
mediastinal hydatidosis. It makes it possible to better
specify the topography of the cysts and the relationships
with the neighboring organs thanks to the multi-planar
sections [40]. The performance of multi-bar CT allows
to postpone the MRI which is indicated in case of
intolerance to iodine or in pregnant women [43].These
different means of sectional imaging (ultrasound, CT,
MRI) allow, in most cases to differentiate the

mediastinal hydatid cyst from other cystic masses of the
mediastinum [45]. The existence of sub-diaphragmatic
water locations is in favor of the hydatid nature of the
mediastinal fluid mass. However, in a certain number of
cases, a doubt persists and it is only in intraoperative
that the diagnosis of mediastinal hydatid cyst made
[46].

In front of a mediastinal cystic formation,
other diagnoses must be discussed; including the cystic
lymphangioma, which is most often not defined, multi-
partitioned, its wall is enhanced after injection of the
contrast medium. The bronchogenic cyst is attached to
the bronchial structures, has a spontaneously
hyperdense appearance and thickened wall and can
calcify on the periphery and does not enhanced after
injection of the contrast medium. The enteric cyst sits at
the posterior mediastinum and is often associated with
vertebral abnormalities, the pleuro-pericardial cyst
which has no identifiable wall but with a pericardial
attachment. Treatment of the mediastinal hydatid cyst is
surgical and consists of a cystectomy [47].

Parietal hydatid cysts

Thoracic parietal hydatidosis represents 0.09 to
3.3% of operated thoracic lesions. It can be
costovertebral, diaphragmatic or more rarely sternal
echinococcosis, hydatidosis of the soft tissues and most
often both. The parasitic transplant can be primary,
done hematogenously or secondary to spontaneous or
intraoperative rupture of an Intra-thoracic hydatid cyst
[48]. Parietal hydatidosis poses diagnostic problems
with lesions of tumor or infectious origin. The clinical
context and imagery often allow in these cases to guide
the diagnosis.

Diaphragmatic hydatid cysts

The hydatid cyst of the diaphragm is defined
by the development of a hydatid cyst in the thickness of
the diaphragmatic muscle. It is a very rare pathology
and its rarity is explained by the muscular contractility
at the origin of a production of lactic acid preventing
the fixation and the development of the parasite at the
level of muscular tissue, in particular the diaphragm
[48].The transplant is often primitive, done by arterial
or lymphatic route. More rarely, the transplant is
secondary to the rupture of a pulmonary or hepatic
hydatid cyst. It can be associated with other intra- or
extra thoracic localizations [49]. During its evolution,
the hydatid cyst of the diaphragm can rupture in the
pleura, the bronchi, in the abdominal cavity; become
infected, or compress the adjacent organs. Clinically,
the uncomplicated forms are asymptomatic and
incidental discovery in 20% of cases. Elsewhere, the
hydatid cyst of the diaphragm can manifest as thoracic
base pain radiating to the shoulder and sometimes
respiratory discomfort or irritative cough [50]. The
diagnosis is based on imagery, in particular abdominal
ultrasound which confirms the hydatid nature, but
without certifying with certainty the diaphragmatic
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starting point. Chest and abdominal CT and / or
magnetic resonance imaging (MRI) confirm the
diaphragmatic origin. These various examinations also
aim to look for a possible complication or another
thoracic and abdominal location [51]. Hydatid serology
is rarely positive when the diaphragmatic hydatid cyst is
isolated and may remain negative after the intervention,
even in the event of recurrence [48]. At the end of the
various explorations, the diagnosis of the hydatid nature
is generally posed, but it is especially the starting point
of the hydatid cyst, which can remain imprecise before
the surgical treatment [52]. The treatment is exclusively
surgical. Depending on whether the development is at
the expense of the upper or lower face of the
diaphragm, the cyst will be approached by a
thoracotomy or by a median or subcostal laparotomy
[51].

Costal hydatid cysts

Bone echinococcosis is an exceptional attack,
it represents 0.5 to 2.5% of all hydatid localizations
[53]. Primary costal hydatidosis is exceptional even in
the country of hydatidemia. Its evolution is slow and
insidious over several years, and its symptomatology is
poor and non-specific explaining the diagnostic delay
[54].1t is usually a swelling that increases in volume,
whether or not associated with chest pain in the eye.
Superinfection and fistulization of the skin are
complications, which can also be a reason for
consultation [55]. Imagery plays a dual role. It makes it
possible to confirm the diagnosis of the hydatid cyst on
the one hand, and to make the assessment of extension
on the other hand. The reference examination is a
thoracic or thoraco-abdominal computed tomography
depending on the location of the lesion, allows a fine
analysis of the costal bone lesions it is an image of
intra-osseous fluid density with a thin wall, multilocular
containing multiple hypodense cubicles, separated by
partitions, not enhanced by the contrast medium, and
containing no calcifications [56]. Ultrasound can guide
the diagnosis; MRI only indicated in costo verbal
locations with endocanal extension, its treatment is
medico-surgical.

Sternal hydatid cysts

The sternal localization is exceptional. Less
than a dozen cases are published in the literature. Bone
localizations and in particular that of the sternum are
generally primitive. Sternal involvement may be
secondary to an intra-thoracic location: spontaneous or
iatrogenic rupture of a pulmonary hydatid cyst in the
pleura could be the cause of inoculation, especially the
establishment of a post-operative thoracic drain [55].
Clinically, the disease is often asymptomatic. It evolves
slowly, and is only revealed at a late stage by swelling
and / or chest pain. It can also reveal itself following a
complication such as suppuration or fistulization. The
discovery can also be fortuitous through imagery. The
chest radiograph shows a wide range of sternal
osteolysis, multi lacunar with confluent gaps, separated

from the healthy bone by a fuzzy transition zone, with
no clear limit or periosteal reaction [57]. Thoracic
ultrasound is the examination of choice that evokes the
diagnosis. It shows an anechoic, thin-walled liquid
formation, with or without membrane detachment, multi
vesicular [57]. CT and MRI play a key role in positive
diagnosis, the assessment of locoregional and remote
extension, as well as postoperatively to ensure
therapeutic efficacy and early detection of a possible
recurrence

Hydatid cysts of the muscles and thoracic soft tissue

Hydatid cysts of the muscles and thoracic soft
parts are exceptional, they are most often
asymptomatic, rarely by a slow progressing
subcutaneous swelling. Thoracic ultrasound is the
examination of choice that evokes the diagnosis. CT
and MRI play a key role in positive diagnosis, the
assessment of loco-regional and distant extension, as
well as postoperatively to detect early a possible
recurrence (Fig. 28, 29).

Vertebromedullary hydatid cysts

The spine is most commonly affected by the
disease. Dévé, in a study concerning 637 cases of
echinococcosis, found a predominance of spinal
involvement (44.2%), long bones (30%) and pelvis
(16%) [58]. Vertebro-medullary hydatidosis remains the
most frequent and serious localization of hydatid
disease in its bone form. In the majority of cases, it is a
somatic bone involvement with an extension in the
spinal canal. Spinal cord injury is secondary to the
development of cysts inside the canal. This somato-
epidural preponderance is explained by the richness of
the vascularization of the vertebral body and the
epidural space.

According to Braithwaite and Lees, vertebromedullary
hydatidosis is classified into five groups

e  Primitive intramedullarycyst;

Primitive extramedullary intradural cyst;

Primitive extradural cyst;

Vertebralcyst;

Para-vertebral cyst with spinal extension [59].

Spinal bone hydatidosis often occurs in the
dorsal spine in 80% of cases, preferably between T4
and T11, rarely lumbar 18% lumbosacral and
exceptionally cervical [60]. In vertebral involvement,
the bone extends to the adjacent vertebral bodies,
destroying the intervertebral discs, to the ribs and to the
lumen of the spinal canal. The bony environment
appears to confer relative malignancy to hydatidosis
[60]. The soft structures that sit at the level of the
posterior mediastinum constitute a factor favoring the
volumetric extension of the hydatid cyst with local
consequences like dyspnea, dysphagia and chest pain.
The development of cystic mass and its extension in the
spinal canal is responsible for spinal compression. Bone

© East African Scholars Publisher, Kenya

98



Baadi F et al; EAS J Radiol Imaging Technol; Vol-3, Iss-2 (Mar-Apr, 2021): 82-101

hydatidosis thus remains extradural as long as the dura
mater remains intact.
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