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ABSTRACT

Echinococcosis is a zoonosis caused by cestodes of the genus Echinococcus. This serious disease continues 
to be an important public health problem as it is endemic in many parts of the world. Cystic disease affects 
many organs in the body, most commonly the liver. Hydatid disease can cause a diverse spectrum of symp-
toms, from asymptomatic infection to potential death. In the presence of clinical suspicion, the diagnosis is 
made by serology and imaging methods. Imaging findings can range from completely cystic lesions to com-
pletely solid appearance and calcification. The imaging method to be used depends on the involved organ 
and the stage of the cyst. The updated recommendations of the World Health Organ​izati​on-Ec​hinoc​occos​is 
Informal Working Group for the stage and treatment of human echinococcosis have had important implica-
tions. Accordingly, there are 4 approaches to the clinical management of hydatid disease: surgery, percutane-
ous techniques and drug therapy for active cysts, and a “watch and wait” approach for inactive cysts. Since 
it directly affects the treatment, it is necessary to be familiar with the imaging findings of the cyst, especially 
in endemic areas.
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Introduction
The term echinococcosis refers to two serious zoonotic diseases, cystic echinococcosis (CE) and 
alveolar echinococcosis (AE), caused by Echinococcus granulosus and Echinococcus multilocularis, 
respectively.1-3 Echinococcus granulosus is the more common type, while Echinococcus multilocularis 
is rarer but more invasive and mimics a malignancy.2-5 Hydatid cyst consists of the larval form of 
Echinococcus granulosus and is the most common tumor in the liver parenchyma due to parasite 
infestation.6

The annual incidence of CE is between 1 and 200 per 100,000 in endemic areas.7-9 It is endemic 
in many countries in South America, the Middle and Far East, and around the Mediterranean.10 
The annual incidence in Turkey is 50 cases per 100,000 people.11 Echinococcosis has been listed 
as 1 of 17 neglected diseases by the World Health Organization (WHO) and is aimed to be 
controlled or eliminated by 2050.

Involvement sites can be listed as liver (75%), then lung (15%), and then other organs (10%).12 
Cystic echinococcosis can cause many potential local complications such as exophytic growth and 
compression on surrounding organs, portal vein involvement, biliary communication, perfora-
tion, peritoneal insemination, and transdiaphragmatic thoracic involvement.3,10

In this article, parasitology, various organ involvement, and radiological findings of hydatid disease 
were discussed. Cases from our experienced department, which encounter approximately 500 
cases of hydatid cysts per year, will be presented.

Parasitology
Hydatid cyst disease occurs in humans as a result of contamination with Echinococcus granulo-
sus larvae. Generally, carnivores such as dogs are definitive hosts and sheep are intermediate 
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hosts, whereas humans are accidental hosts. 
The disease is caused by ingesting food or 
water contaminated with infected dog feces. 
Ingested larvae invade the intestinal mucosa, 
enter the portal circulation, and develop into a 
cyst in the liver. In the literature, there are stud-
ies stating that the cysts in the liver grow 1 cm 
in the first 6 months and then approximately 
2-3 cm per year depending on the host tissue
resistance.3,4

Clinical Features
The clinical features of CE are usually related to 
the relevant organ and are non-specific. Cysts 
may present different clinical features depending 
on the organ they are located in. Approximately 
60%-75% of CE cases do not cause clinical signs, 
especially in the early stages of infection, and are 
incidental.13 The vast majority of CE cases go 
undetected in childhood. Cystic echinococco-
sis cysts mostly affect the liver (70%), the lungs 
(20%-30%), or both, although less frequently 
they can occur in other organs.10,14-16 Symptoms 
result from compression or displacement of 
surrounding tissue, depending on the location 
and size of the cysts.16-18

In the literature, it has been reported that the 
incidence of complications in hydatid cyst cases 
is as high as 60%. The most important complica-
tions are the involvement of neighboring struc-
tures and fistula development, and the spread of 
juvenile cysts to the biliary tract, peritoneal cav-
ity, pleura, and bronchi as a result of the rupture 
of the cyst.14,19,20 Cholangitis and/or cholestasis 
resulting from cystobiliary fistula may be the 
reason for admission to the clinic. The mortality 
rate in CE cases is reported to be approximately 
2%-4%.9,21,22

Diagnosis
The diagnosis of CE is based on clinical findings, 
imaging techniques and serology, depending on 
the location of the cyst. Microscopic exami-
nation of the fluid can reveal the presence of 
protoxes.23 In some uncertain cases, serology 
may be useful to confirm the diagnosis, but the 
sensitivity of serology is variable. False-negative 
results may occur in immature, inactive, or extra-
hepatic cysts. Positive serology is not associated 
with viability and may persist for years even after 
curative surgery. Therefore, it is not suitable for 
follow-up.22,24,25 The standard diagnostic method 
for hepatic CE is ultrasound (US).23

Imaging
Imaging is the gold standard in the diagnosis of 
CE.26 Imaging has also been effective in recog-
nizing the transformation of the cyst from living 
to dead cysts, staging the disease, understanding 
its relationship with the surrounding anatomical 
structures, and recognizing complications such 
as secondary bacterial abscess formation, cysto-
biliary and cystobronchial fistula.

Ultrasonography plays a fundamental role in the 
imaging of abdominal localized cysts. If peripher-
ally located, cysts in other organs, including the 
lung, can be visualized by US.27 Cyst staging is 
based on US characteristics (Gharbi and WHO 
classifications). Today, 4 different approaches to 
the treatment of CE are presented based on the 
WHO cyst staging.28

Other imaging modalities used secondarily for 
hepatic CE lesions are magnetic resonance 
imaging (MRI) and computed tomography (CT). 
While cysts’ features can be well described 
by MRI, they cannot be clearly demonstrated 
by CT.29,30 These methods are generally used 
for preoperative evaluation or in case of 
complications.

The imaging modalities to be used in diagnosing 
hydatid cyst in pregnancy are US and MRI.31

If US is difficult to diagnose in the presence of 
patient-related difficulties and complications, 
CT indication arises. Intravenous contrast agent 
administration is required in the presence of 
suspected complications.32

Features specific to CE can be easily diagnosed 
by MRI as in US. In addition, the internal archi-
tecture of dead cysts that cannot be evaluated 
due to artifact due to calcification can be clearly 
visualized by MRI. The peripheral hypointense 
rim, which is a clue for CE, can sometimes be 
seen on T2-weighted images and aids in the 
diagnosis.3 It may be difficult to diagnose without 

typical MRI findings, especially in inactive CEs. 
In addition, recent studies have shown that 
diffusion-weighted images play an active role 
in diagnosing tumoral and infectious lesions of 
internal organs. In addition, hepat​obili​ary-s​pecif​
ic agent-enhanced MR cholangiography demon-
strates the anatomical localization of bile leak-
age. In addition, it provides direct visualization of 
contrast agent extravasation to fluid collections. 
Thus, it allows the detection of biliary complica-
tions of hydatid cysts.10

World Health Organization 
Classification of Cystic 
Echinococcosis
In 1985, WHO established the Informal 
Working Groups working in the field of 
Echinococcosis. These groups were merged into 
a single group by WHO in 1995 under the name 
of the Echinococcosis Informal Working Group 
(WHO-IWGE). The mission of this group is to 
strengthen the prevention and control of echi-
nococcosis through effective cooperation with 
relevant sectors.

The WHO-IWGE introduced a standard classifi-
cation of CE in 1995. In 2009, the WHO-IWGE 
published consensus and updated guidelines 
for the diagnosis, treatment, and management 
of CE and AE. The final version of the pathog-
nomonic features of CE cysts in US, as updated 
by the WHO, is listed in Table 1.13,33,34 This clas-
sification can distinguish between active, tran-
sitional, and inactive cysts—based on the size, 
number, morphology, and localization of the 
cyst(s). Thus, it contributes to further manage-
ment and treatment.

In the international classification, CE type 1 
(CE1) and CE type 2 (CE2) correspond to 
“active stages,” CE type 3 (CE3) a and b to 
“transition stage,” and CE type 4 (CE4) and CE 
type 5 (CE5) to “degenerate stages.”35

CE1: Cystic echinococcosis type 1 cysts are 
double-walled uniloculated cysts (Figure 1A). 
These cysts are fertile cysts containing viable 
protoscolices.35 Depending on the size of the 
cyst, medical, surgical, and puncture, aspiration, 
instillation, and reaspiration (PAIR) treatments 
can be applied.

CE2: Cystic echinococcosis type 2 cyst is a uni-
loculed cyst with avascular septum resembling 
daughter cysts35 (Figure 1B). Daughter cysts 
and detached endocysts (“lotus sign”) are often 
overlooked on CTs but are clearly visible on 
US and MRI. Except for PAIR, other treatment 
methods can be applied according to the size of 
the cyst. The PAIR is contraindicated for CE2.23

Main Points

•	 Echinococcosis is a serious public health problem
that is still endemic in certain parts of  the world.
Imaging methods, especially ultrasound, are
very important in diagnosis. The World Health
Organization classification for cystic echinococco-
sis (CE) in ultrasound is a powerful tool that clini-
cians should be familiar with to guide treatment.

•	 In cases with CE, a multidisciplinary treatment
approach should be followed to prevent com-
plications and overtreatment. Cysts in the active
phase should be evaluated in terms of  interven-
tional and/or medical treatment, and a wait-and-
see approach should be applied in inactive cysts.

•	 Cystic echinococcosis primarily affects the liver
and typically shows well-known, characteristic
imaging findings. However, there are many pos-
sible local complications. It can be seen in almost
any anatomical location secondary to hematog-
enous spread and rupture.

•	 Cystic echinococcosis should be considered in the 
differential diagnosis of  cystic lesions in any ana-
tomical localization, especially in endemic areas.
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CE3A: Cystic echinococcosis type 3A cyst con-
sists of thin and regular membranes seen inside 
the cyst with the decomposition of the endo-
cyst (Figure 1C). The subclassification of CE3 as 

CE3a and CE3b supports a recent study using 
high-field MR spectroscopy to evaluate the 
ex vivo metabolic profile of cyst content.29,35 
According to this study, CE3a may be alive or 

dead, whereas CE3b is constantly alive. It should 
be noted that CE3a and CE3b also respond dif-
ferently to nonsurgical treatments.36 As in CE1, 
all treatments can be applied depending on the 
size of the cyst.

CE3B: Cystic echinococcosis type 3B cyst is a 
cystic lesion with solid component predomi-
nantly solid with daughter cysts (Figure 1D). 
Daughter cysts within a solid cyst matrix are 
usually not recognized by CT. As with CE2 cyst, 
PAIR is contraindicated.23

Ultrasound is the most sensitive method for 
visualizing the double wall sign, hydatid sand, and 
septa in CE.3 For CE1, CE2 and CE3, “snow-
flake mark,” “thick cyst wall,” “lotus mark,” and 
“wheel-like” specific images are the main fea-
tures revealed by US.37

CE4: The typical appearance of a CE4 cyst is 
heterogeneous, parasitic membranes embed-
ded in avascular solid contents (Figure 1E). 
These cysts often cannot be diagnosed with CT 
because of their unique canalicular structure. 
Therefore, CE4 cysts can be mistakenly inter-
preted as CE1 cysts.

CE5: These cysts are in the form of cysts with 
solid contents with eggshell wall calcifications 
(Figure 1F). Cystic echinococcosis type 4 and 
CE5 are inactive cysts that have lost their fertility 
and degenerate. With the latest development in 
WHO classification, it has been revealed that cal-
cifications are not limited to CE5 cysts, they can 
be present in all cystic stages to varying degrees 
and therefore do not indicate cyst death.30

The density of CE1, CE2 and CE3A cysts is 
generally similar to water (3-30 Hounsfield 
units). The rare “wool ball” appearance may aid 
in the diagnosis of type CE4. It cannot clearly 
distinguish solid and semi-solid type CE4s from 
abscess and tumor.

Wall or matrix calcifications are significant for 
the CE5 type, whereas posterior acoustic shad-
owing prevents the evaluation of the lesion’s 
matrix.35,38,39 Therefore, the diagnosis of CE4 and 
CE5 requires more advanced imaging modalities 
such as CT and MRI. All of the components of 
the CE5 type cyst may show dense calcification 
that can be easily detected on CT.40 The imaging 
method that best reveals calcification in cysts is 
CT. In the literature, there are studies recom-
mending regular monitoring of symptomatic 
and uncomplicated inactive CE4-CE5 cysts with 
imaging techniques with a so-called “watch and 
wait” approach.26

Table 1.  WHO Classification of Cystic Echinococcosis and Recommended Treatments

Stage Main Characteristic Viability Treatment

Cystic 
echinococcosis 1

Uniloculated cyst with double 
wall sign

Active cyst 
(viable)

ABZ 3-6 months (small cysts < 5 cm) 
or percutaneous treatment (PA(IR)) 
and 1-6 months ABZ (cysts 5-10 cm) 
or surgery + 1-3 month ABZ 
(cysts > 10 cm)

Cystic 
echinococcosis 2

Uniloculated cyst with regular, 
vascular “septations” 
resembling daughter cysts

Active cyst 
(viable)

Surgery + 1-3 month ABZ or modified 
percutaneous
treatment + 1-3 month ABZ or ABZ 
alone 3-6 months if  cyst is small

Cystic 
echinococcosis 3A

Continuous thin and regular 
membranes floating in the cyst, 
resembling detached parasite 
layers

Transitional 
(variable viability)

ABZ 3-6 months (Small cysts < 5 cm) 
or percutaneous treatment (PA(IR)) 
and 1-6 months ABZ (cysts 5-10 cm) 
or surgery + 1-3 month ABZ 
(cysts > 10 cm)

Cystic 
echinococcosis 3B

Predominantly solid with 
daughter cysts

Transitional 
(variable viability)

Surgery + 1-3 month ABZ or modified 
percutaneous treatment + 1-3 month 
ABZ or ABZ 1-6 months if  cyst is small

Cystic 
echinococcosis 4

Parasitic membranes 
embedded in heterogeneous, 
avascular solid content (“ball of  
wool” appearance)

Inactive (low or 
no viability)

Watch and wait

Cystic 
echinococcosis 5

Cysts with solid content with 
eggshell wall calcifications

Inactive 
(no viability)

Watch and wait

ABZ, albendazole; PAIR, puncture, aspiration, instillation, and reaspiration; WHO, World Health Organization.
Adapted from Rinaldi et al.34

Figure 1. A-F. Demonstration of differential diagnosis of cystic echinococcosis by computed tomography 
(CT) and magnetic resonance imaging (MRI) according to the cyst stage. (A) Hyperintense hepatic cyst with 
double-line sign considered pathognomonic for World Health Organization (WHO) CE1 cysts, T2-weighted 
MRI. (B) Multivesicular cystic echinococcosis hepatic cyst WHO CE2 cyst, T2-weighted MRI. (C) Hypodens 
hepatic cyst with detached endocyst (water-lily sign) WHO CE3A cyst, CT. (D) Daughter cysts inside a 
solid cyst matrix WHO CE3B cyst, CT. (E) Heterogeneous, parasitic membranes embedded in avascular 
solid contents WHO CE4 cyst, CT. (F) Cysts with degenerative content and heavily calcified wall WHO CE5 
cyst, CT.
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Involvement of Various Organs
The most common site of involvement in the 
study of Polat et  al4 liver (74.8% of cases). 
Patients with hepatic involvement had isolated 
hepatic involvement in 48.3%, liver and lung 
involvement in 26.9% (Figure 2), and combined 
involvement of organs other than the liver and 
lung in 24.7%.

The second most common site of involvement 
was the lung with 24%. Of these, 83.1% showed 
isolated lung involvement. Other sites of involve-
ment (in decreasing order of frequency) include 
the peritoneum, spleen, kidney, brain, medi-
astinum, heart, bone, soft tissues, spinal cord, 
pleura, adrenal glands, bladder, ovary, scrotum, 
and thyroid gland.4

Liver
Clinically, most CE patients present to clinics or 
hospitals late. Population screening has shown 
that liver CEs in humans grow very slowly, with 
most cysts showing no change in size within 10 
years and a third growing less than 3 cm.41 The 
mean cyst growth was 0.7 cm in cases followed 
for a long time.41,42 Clinical symptoms in cases 
of CE usually occur when a cyst in the liver is 
more than 10 cm in diameter or when more 
than 70% of the organ volume is occupied by a 
cyst or cysts.43 Patients with CE with symptom-
atic liver cysts most often present with anorexia 
and upper abdominal pain. Compression of the 

biliary tract can cause jaundice. Palpation may 
reveal distension, a tumor-like mass, and hepa-
tomegaly. Rupture of the cyst may occur spon-
taneously with increased intracystic pressure 
or secondary to surgery or trauma (Figures 3 
and 4). Rupture has been reported to occur in 
approximately 3%-3.2% of patients with liver 
hydatid cysts.20,44 Other complications are infec-
tion of the cyst, fever, urticaria, eosinophilia, and 
less commonly anaphylaxis.45 Diaphragm and 
thoracic cavity involvement is seen in 0.6%-16% 
of hepatic CE cases.46 Intrathoracic rupture of 
CEs located in the hepatic dome is a serious 
complication resulting in damage to the pleura, 
pulmonary parenchyma, and bronchi.

Lung
The lung is the second most frequently involved 
organ after the liver. Due to the slow growth 
of the cyst, the disease can occur in adulthood, 
although acquired early. Pulmonary CEs pre-
fer the right posterior lung segments and 60% 
of cases occur in the lower lobes (Figure 5). 
Bilateral involvement is seen in 20% of cases and 
multiple cysts in 30%. Simultaneous involvement 
of the liver and lungs is seen in approximately 
6% of all patients with CE of the chest and 
abdomen. Pulmonary CEs can range from 1 to 
20 cm in diameter (Figure 6). Because of their 
compressibility, the lungs are the only organ in 
which CEs can grow this large.4 Compression 
symptoms and complications resulting from the 
growth of the cyst are the cause of the presen-
tation in extrahepatic involvement. Cysts larger 

than 5 cm usually cause bronchial compression. 
Common complications of pulmonary hyda-
tidosis include cyst rupture, suppuration, and 
secondary infection (Figure 7). Symptoms sec-
ondary to the cyst include sudden onset of chest 
pain, cough, and fever.

The diagnosis is made by CT supplemented with 
serology and chest x-ray. It may be accompanied 
by leukocytosis, eosinophilia, and a high eryth-
rocyte sedimentation rate. Computed tomog-
raphy characteristics of CEs are smooth walls 
of varying thickness and homogeneous inter-
nal water content or near-water density. The 
pericyst, lamina, and germinal layers of the cyst 
adhere to each other and therefore appear as a 
single wall.47 If air enters the space between the 
pericyst and ectocyst, separation of the parasitic 
membranes from the pericyst occurs. This is 
called the “breaking sign.” This feature is known 
as the “crescent” or “meniscus sign,” which is a 
reliable but non-pathognomonic marker for pul-
monary hydatid disease.4

Regardless of the size of the pulmonary cyst and 
whether it is intact or ruptured, the preferred 
treatment method is surgery.48

Perit​oneum​-Retr​operi​toneu​m
Perit​oneal​-retr​operi​tonea​l CE is usually sec-
ondary to rupture or surgical grafting of a 
hepatic cyst. Primary involvement is extremely 
rare (Figure 8).49 Most CEs are symptomatic, 
and their symptoms are variable and never 
pathognomonic. Symptoms depend on the 
organs involved, their localization in the affected 
organ, the size of the cysts, and the interaction 
between the cyst and adjacent organ struc-
tures.49 Imaging findings were similar to those of 
other organ CEs. All types of CE can be seen in 
the retroperitoneum.4

It has been reported in the literature that peri-
toneal cysts develop in approximately 5%-14% 
of patients with liver hydatid cysts.50,51 The 
number and size of peritoneal hydatid cysts are 

Figure 2. A, B.  Computed tomography scans of  the same patient show hydatid cyst in the right lung 
upper lobe anterior segment (A) and liver right lobe (B).

Figure 3.  Non-contrast abdominal computed 
tomography scan shows rupture of  the right lobe 
hydatid cyst of  the liver into the perihepatic area.

Figure 4. A,B. Axial (A) and coronal (B) T2-weighted magnetic resonance image shows intrahepatic 
rupture of the left lobe hydatid cyst of the liver.
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variable. Unusual complications such as pelvic 
venous congestion may also occur as a result 
of compression secondary to a giant peritoneal 
hydatid cyst.52

Spleen
Primary spleen involvement in CE (2.5%-5.8%) 
ranks third after liver and lung in terms of fre-
quency.53 Although isolated spleen involvement 
is very rare, it may accompany other organ 
involvements, often liver (Figure 9). It usu-
ally develops via the systemic route or intra-
peritoneal spread secondary to cyst rupture. 
Splenomegaly, upper quadrant abdominal pain, 
and fever are the most common clinical manifes-
tations.54 The imaging features of splenic hyda-
tid cysts are generally similar to hepatic hydatid 
cysts and are solitary. Computed tomography 
can show the typical high attenuation linear wall 
and calcification occurring in the cyst.

Kidneys
Renal involvement is seen in approxi-
mately 2%-4% of cases.55,56 Renal function is 

usually preserved in cases of renal hydatid 
cysts.57 Depending on its localization in the kid-
ney, it may remain asymptomatic for years. The 
most common symptoms are dysuria, flank pain, 
and a feeling of fullness in the flanks. Rupture of 
the cyst into the collecting system develops in 
approximately 18% of cases.58 As a result, cyst 
hydraturia and acute renal colic occur. Ring cal-
cification seen in the cyst wall on CT suggests 
hydatid cyst. Renal hydatid cysts can be confused 
with cystic nephroma, simple cysts, and renal cell 
carcinoma. In most cases, the diagnosis is made 
by percutaneous puncture and serology.59

Unusual Locations

Brain
Cerebral localization is very rare and consti-
tutes approximately 1% of hydatid cyst cases.55,60 
Even in endemic areas, approximately 2% of 
intracranial masses are hydatid cysts.4 Cerebral 
CE is more common in childhood than in 
adults. Cerebral CE is usually seen in the mid-
dle cerebral fossa in the supratentorial area 
(Figure 10). In children or young patients, a cyst 
is suspected by bone erosion or suture separa-
tion on head radiographs.12 On CT and MRI, a 
mass lesion with attenuation or intensity similar 

Figure 5. A-C. Posteroanterior chest x-ray (A), fat-suppressed contrast-enhanced T1-weighted 
magnetic resonance image (MRI) (B), and T2-weighted MRI (C) showing the left pulmonary hydatid cyst.

Figure 6.  Contrast-enhanced computed 
tomography scan of  thorax showing giant hydatid 
cyst of  left lung.

Figure 7. A-C. Axial (A), coronal (B), and sagittal (C) T2-weighted magnetic resonance image shows 
rupture of giant hydatid cyst in the right lung.

Figure 8.  Demonstration of  a retroperitoneal 
multilocular hypointense cystic lesion extending 
from the right ileopsoas muscle to the subhepatic 
area on coronal T2-weighted abdominal magnetic 
resonance image.

Figure 9.  Computed tomography showing hydatid 
cysts of  the liver and spleen.
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to the cerebrospinal fluid is seen. Calcification 
is extremely rare. After intravenous contrast 
agent injection, no enhancement is seen in the 
lesion.12

Cerebral CE does not cause edema in the sur-
rounding brain parenchyma but creates a mass 
effect; this feature is important in differentiating 
it from abscess and cystic masses (Figure 10).4 
One of the characteristic features of cerebral 
CE is the presence of a hypointense rim on 
T2-weighted MR images.4 Cerebral CE is soli-
tary, except for spontaneous rupture or second-
ary to trauma. Cerebral CE is usually solitary. It 
can be multiple if the cyst ruptures spontane-
ously or secondary to trauma.

Bone
Bone involvement in CE is approximately 0.5%-
4% of cases.59,61,62 The sites of involvement are 
the spine, pelvis, femur, tibia, humerus, and skull 
bones, in order of frequency.4,62 Pericyst does 
not form in the bone, so aggressive growth is 
observed along channels with less resistance.61,63 
After the cysts reach the cortex and destroy it, 

it spreads to the surrounding tissues. As a result 
of the rigidity of the bone structure, the cyst 
cannot take its typical shape. Calcification is very 
rare in intraosseous cysts.4

In bone CE, the cyst is usually multiloculated, 
well-circumscribed, and osteolytic. There may be 
cortical thinning, bony enlargement, and spread 
to adjacent soft tissues (Figure 11). Sclerosis and 
periosteal reaction are not expected.59

Pancreas
The pancreas is one of the rarely involved 
organs and its incidence in various regions var-
ies between 0.19% and 2% (Figure 12).2,4 The 
hydatid cyst reaches the pancreas in a hema-
tological way and rarely by retroperitoneal 
spread.64 Clinical symptoms depend on the 
localization of the cyst in the pancreas, its size, 
and the involvement of the biliopancreatic sys-
tem.2 The main symptoms are abdominal pain 
and vomiting. Obstructive jaundice, recurrent 
acute pancreatitis, weight loss, and/or epigastric 
mass are common causes of hospital admis-
sion.65 Ultrasonography shows the thick wall of 

the cyst and daughter vesicles. CT, on the other 
hand, can help the diagnosis by showing the cyst 
with annular calcification.65 Definitive diagnosis is 
usually made by surgery.

Adrenal Gland
Adrenal gland involvement of hydatid cyst is 
very rare, but it has been reported as 0.5% 
in the literature.66 Parasitic cysts involving the 
adrenals are usually secondary to generalized 
echinococcosis. Rarely, primary adrenal gland 
involvement is seen. Adrenal cysts are often 
asymptomatic. The most common symptoms 
are blunt flank pain, gastrointestinal symptoms, 
and a palpable mass.67 Because adrenal cysts are 
mostly asymptomatic, they are usually inciden-
tally found in imaging studies.68 Acute abdominal 
pain may develop as a result of bleeding, rup-
ture, or infection into the cyst. Anaphylactic 
shock may develop as a result of rupture of the 
hydatid cyst.68

The diagnosis of adrenal hydatid cyst is made by 
revealing cystic lesions, daughter vesicles, and 
calcifications by US, CT, and MRI (Figure 13).

Spinal Cord
Spinal cord CE is a rare form that accounts 
for less than 1% of all cases.4 According to the 
decreasing frequency of involvement, the sites 
of involvement are thoracic, lumbar, sacral, and 
cervical spine. Spinal cord CE is divided into 5 
types: vertebral, paravertebral, intramedullary, 
extradural intraspinal, and intradural extramed-
ullary. The first 2 types are the most frequent.4,69 
They are usually seen as multiple cysts. No 
contrast enhancement is observed after intra-
venous contrast agent injection. Calcification is 
very rare in spinal cord CE.4

Soft Tissue
Soft tissue CE is seen in endemic areas in 
approximately 2.3% of cases.59 It is often asso-
ciated with the involvement of other organs 
such as bone (Figure 11). Ultrasound, CT, and 
MRI are helpful in locating the cyst, but imaging 

Figure 10. A,B. Axial FLAIR (A) and coronal T2-weighted (B) magnetic resonance image of the brain 
demonstrating a well-defined T2 hyperintense lesion that is totally suppressed on the FLAIR sequence, with 
no sign of perilesional edema.

Figure 11.  Thoracic computed tomography (A) scan showing intramedullary lytic and enlarging masses 
posterior to the fourth, fifth, and sixth ribs on the right. A hydatid cyst is seen in the right latissumus dorsi 
muscle on the T1- and T2-weighted thorax magnetic resonance image (MRI) (B) of  the same patient. 
Demonstration of  cysts in the same patient on coronal T2-weighted thorax MRI (C).

Figure 12.  Contrast-enhanced computed 
tomography scan of  the abdomen showing cystic 
lesions with a curvilinear laminated membrane at 
the tail of  the pancreas.
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findings are not specific. The growth of the cyst 
in the muscle is difficult due to the presence of 
lactic acid and contractility. Therefore, the affin-
ity for the muscles is high in the neck, trunk 
muscles, and roots of the limbs. The increased 
vascularity of the muscles in this region also has 
a great effect on this. Cases of primarily muscle 
involvement are very few in the literature.70,71 
In the case of spontaneous rupture, trauma or 
surgical rupture, more than 1 intramuscular cyst 
may be seen.

Heart-Pericardium
Cardiac hydatid cysts account for 0.5%-2% of 
all cases in endemic areas.72-74 Involvement can 
usually be hematogenous or due to rupture of 
lung CE. The cyst is found in the ventricles and 
more rarely in the pericardium. Transthoracic 
echocardiography, CT and MRI are used for 
diagnosis and to show the nature of the cystic 
mass and its relationship to the heart cham-
bers and adjacent structures. Transthoracic 
echocardiography may be insufficient to define 
the relationship of the cyst with neighboring 
structures. Computed tomography and MRI 
are ideal for more accurate evaluation of all 
aspects of cysts. An important limitation of 
CT in the evaluation of cardiac and pericardial 
CE is an artifact due to cardiac motion. Cardiac 
MRI provides information about the internal 
structure of CEs and the effects of the cyst on 
cardiac function.4

Mediastinum
Mediastinum is one of the places where hyda-
tid cyst is very rare. In a study in the literature, 

mediastinal involvement was reported in approx-
imately 0.5% of thoracic cysts.75 In another study, 
it was emphasized that approximately 0.1% of 
all cases of hydatid cysts were mediastinal.76 
Most patients are symptomatic.77 Clinical symp-
toms are cough due to compression, dyspnea, 
retrosternal or parasternal pain, and dyspha-
gia. Mediastinal echinococcosis is clinically and 
radiologically indistinguishable from other cystic 
lesions.77 Chest x-ray, CT, and MRI facilitate the 
diagnosis. Computed tomography is important 
in showing the morphology, density, and borders 
of the lesions and revealing their relationship 
with the surrounding structures. Differential 
diagnosis can be made by general surgery.77

Pleura
Pleural involvement is usually secondary to lung 
CE. It is exophytic originating in the liver and 
towards the chest. Multiple involvement is seen 
as a result of lung CE rupture.

Bladder
Primary CE of the bladder is very rare.58 Bladder 
involvement usually occurs secondary to kidney 
CEs. It is characterized by few clinical symptoms 
as the cyst remains asymptomatic as a result of 
slow growth. Hydaturia, which is characterized 
by the presence of grape skin-like structures in 
the urine, is the only pathognomonic finding and 
is evidence of the presence of ruptured hydatid 
cysts in the urinary tract.78

Ovary
Ovary is one of the rarely involved organs 
in hydatid cyst cases. A few cases of primary 

involvement of the ovary have been reported 
in the literature.79 Involvement is usually sec-
ondary to peritoneal spread. Most cases are 
recognized during surgery.80 Ovarian cyst hyda-
tidosis may not be differentiated f rom s eptal 
ovarian lesions such as cystadenoma and cystic 
teratoma due to its multilocular cystic struc-
ture.81 Hydatid cysts grow slowly and symp-
toms appear after they reach a certain size. 
Therefore, it can be large at the time of applica-
tion (Figure 14).

Scrotum
Cystic echinococcosis of the scrotum is rarely 
encountered in the literature. Only a few cases 
have been reported. In most of the cases in 
the literature, the scrotum is referred to as the 
secondary site of involvement. A case of pri-
mary involvement of the scrotum has also been 
reported.82 It can spread by hematogenous or 
lymphogenous routes. Imaging findings are simi-
lar to those in other organs.

Conclusion
Cystic echinococcosis is a dynamic entity 
with different i maging c haracteristics d ue t o 
the changing stage of the cyst. After reach-
ing the gastrointestinal tract, it passes into 
the portal circulation and can be seen any-
where in the body where the blood reaches. 
Knowing the imaging features and being famil-
iar with the image are very helpful in reaching 
the diagnosis, especially in endemic areas. Even 
familiarity with the image may be insufficient 
to make the diagnosis of cystic lesions encoun-
tered in unusual locations. For this reason, CE 
is one of the important diseases that should be 
kept in mind when cystic lesions are encoun-
tered, especially in endemic areas.

In addition, different treatment approaches are 
applied to different types of this parasitic cyst. In 
order to apply the right treatment, after making 
the diagnosis, making the right decision on the 
type of cyst with imaging tools is as important as 
making the diagnosis.
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Figure 13. A,B. Coronal (A) and axial (B) T2-weighted magnetic resonance image of the abdomen 
demonstrating right adrenal cystic mass with daughter cysts inside a mucinous or solid cyst matrix.

Figure 14.  Axial (A) and sagittal (B) T2-weighted magnetic resonance image showing cystic mass with 
daughter cysts in the right ovary.
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