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Introduction

Cystic echinococcosis (CE) or hydatidosis (hydatid 
cysts), is an infection caused by the larval stage (metaces-
tode) of the cestode (tapeworm) Echinococcus granulo-
sus. In humans, it may result in a wide spectrum of mani-
festations, from asymptomatic infection to fatal disease. 

The clinical manifestations [1] and imaging features of 
modern imaging for liver CE has been recently described 
[2]. In brief, infection most commonly affects the liver 
without generating symptoms. The evolution of cysts can 
be defined into stages according to the WHO classifica-
tion [3] which updated Gharbi’s work [4]; from active 
stages of simple cysts and daughter cysts, those with the 
pathognomonic ‘water-lily’ sign, or daughter cysts with 
solid or calcified components, to non-viable forms with 
increasing fibrosis and calcification [1]. As cysts grow, 
local compressive effects and infiltration of surrounding 
structures can precipitate symptoms and a broad range 
of local complications [2]; secondary infection, rupture 
into the biliary tree, the peritoneal cavity, or through the 
diaphragm to the thorax.  
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In this review, we want to describe the wide variety of 
organ involvement of CE and to demonstrate characteris-
tic imaging features.

Pancreatic involvement
Infection of the pancreas by hydatid cysts is very rare, 

even in endemic areas, where full body imaging is nec-
essary for accurate diagnosis, particularly in instances 
of atypical deposits. Even when surgery is not possible, 
chemotherapy as treatment or prophylaxis against recur-
rence can be effective [5,6]. Migration to the pancreas 
occurs predominantly via hematological spread or peri-
pancreatic lymphatic invasion. Very rare cases are report-
ed via retroperitoneal spread [6]. Within the pancreas, the 
head is most frequently involved (57%), followed by the 
body (24%) and the tail (19%) [7]. Pancreatic hydatid 
cysts can cause non-specific symptoms, commonly re-
lated to the location and size of the cyst, but are usu-
ally asymptomatic. Those in the head of the pancreas can 
cause obstructive jaundice or pancreatitis. Large cysts in 
the body or tail of pancreas, most commonly cause ab-
dominal pain [8].

The imaging features reported for pancreatic hydatid 
cysts include contrast enhanced computer tomography  
(CE-CT) demonstrating a hypodense mass in the unci-
nate process with a suggestion of hyperdense/enhancing 
curvilinear densities, magnetic resonance imaging (MRI) 
showing a non-enhancing cystic mass, and endoscopic 
ultrasound which might demonstrate a cystic structure 
with curvilinear floating membranes consistent with the 
water lily sign, pathognomonic of hydatid disease [9]. 

Splenic manifestations
Splenic involvement is an uncommon manifestation 

of hydatid cysts, accounting for only 4% of all abdomi-
nal cases. Most cases of splenic involvement are seen in 
conjunction with hepatic or peritoneal HD, with splenic 
seeding from primary cyst rupture and/or contiguous cyst 

growth [10,11]. The clinical manifestations include  non-
specific left upper abdominal pain, right upper abdominal 
pain with dyspepsia or they may be asymptomatic [12]. 

The imaging findings of splenic hydatid cysts are sim-
ilar to those of hydatid cysts seen in other abdominal vis-
cera and range from purely cystic lesions to completely 
solid or calcified masses (fig 1). A solitary or multi-locu-
lar cystic lesion is the most common finding. Heavily cal-
cified masses are indicative of non-viable cysts. Multiple 
lesions have also been reported in the spleen [10,13]. A 
spleen-saving approach is likely an effective method for 
the removal of CE spleen cysts given that it is a quick 
procedure and preserves the function of the spleen. Total 
splenectomy procedures may be required for particularly 
large, centrally located cysts [14].

Pelvic manifestation
Pelvic echinococcosis can be either primary or sec-

ondary, but are extremely rare, with an incidence of only 
0.2-2.25%. Secondary pelvic hydatid cysts are more 
common and occur following the cyst rupture of a pri-
mary hepatic, splenic or mesenteric lesion. If no other 
associated cyst in the abdomen is identified, a pelvic hy-
datid cyst is considered to be primary [15]. Pelvic lesions 
present with symptoms usually due to mass effect. These 
may be confused with obstructive uropathy (due to com-
pression of the urinary tract), ovarian cysts, appendicitis 
or even pelvic sepsis (when they rupture). An ultrasound 
followed by a CECT scan is usually required for diag-
nosis. MRI in most instances is not required, as it offers 
little additional information over CT [15] (fig 2). Hydatid 
cysts in the uterus can mimic other conditions such as 
multi-cystic ovarian tumor, hemorrhagic ovarian cyst, 

Fig 1. Splenic hydatid cyst. A 12-year-old girl presents with 
a painful mass in the left hypochondrium: a) oblique ultra-
sound scan; b) axial contrast CT image; A large fluid collection, 
rounded, with well-defined borders and hydatid sand are well 
seen by US (type I Gharbi’s classification) within the spleen.

Fig 2. Pelvic hydatid cysts. Gharbi’s classification type III. A 
29-year-old woman presents with hypogastric pain and fre-
quency of micturition. Axial contrast enhanced CT (CE-CT) 
demonstrates a large multi-loculated cystic lesion in the retro-
vesical region of the pelvis, displacing the bladder anteriorly. 
No mural nodule, soft tissue component or calcifications were 
seen within the lesion.
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endometrioma, cystadenoma, leiomyoma, etc [16]. Pri-
mary  ovary  hydatid disease in postmenopausal women 
must be carefully differentiated from ovarian malignancy 
[17,18].

Retrovesical hydatid cysts may have a varied and 
non-specific presentation. Ultrasound and CECT are both 
excellent imaging modalities for the detection of urinary 
tract hydatid cysts. The treatment of choice in this con-
text is principally a careful and complete surgical exci-
sion, which can be achieved either by open or laparo-
scopic approaches [19].

Lung involvement
The lung is the second most common organ involved 

in adults, but the most common infected organ in chil-
dren. The majority of patients with even multi-locular 
lung involvement are asymptomatic, particularly in chil-
dren and young patients. However, chest pain, cough, 

dyspnoea and hemoptysis may occur. A single cyst may 
be found in 50% of cases, two in 20% and multiple cysts 
in 30%. Cysts are usually located in the lower lobes and 
may grow up to 10 cm [20-22]. Most of the cysts are 
Gharbi 1 or 2 cysts, calcification and daughter cyst for-
mation being rare in lung hydatidosis [21] (fig 3). The use 
of lung ultrasound so far is limited but promising [23-27]. 

Pulmonary hydatid cysts are usually diagnosed with 
plain radiography and then further characterized by CT. 
US can depict lesions peripherally located or with pleu-
ral contact. The “wall sign” describes a double-layered 
wall in univesicular cysts and a double-layered septum 
in cases of multi-vesicular cysts [22] (fig 4). It has been 

Fig 3. Lung hydatid cyst with daughter cyst.
Fig 4. Hydatid cyst of the right lung. A 6-year-old boy presents 
with dry cough and mild fever without chest pain, dyspnoea 
or weight loss: (a) anteroposterior view of chest x-ray shows 
a well-defined round radio-opacity in the right upper zone;  
(b) transthoracic ultrasound demonstrates the coiled floating 
membrane within a fluid collection - pathognomonic features 
of Gharbi’s classification type IV hydatid cyst.

Fig 5. Left renal hydatid cyst with floating membranes following rupture of the cyst into urinary tract. A 10-year-old boy presented 
with left lumbar pain and intermittent passage of grape-like structures in the urine for the last three months. Sagittal ultrasound scan 
shows a complex cystic lesion of the left kidney with hydronephrosis (a). MRI coronal (b) and axial (c) T2-weighted images show 
the detached germinative membrane, intra-operative view of total external capsule excision (d).
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reported to have a specificity of nearly 100% for diagnos-
ing pulmonary hydatid cysts [3]. In peripheral pulmonary 
disease, ultrasound may be an appropriate alternative to 
CT for children, as an easily available and non-irradi-
ating modality [21]. The majority of patients with even 
multi-locular lung involvement are asymptomatic, partic-
ularly in children and young patients [28-30]. However, 
chest pain, cough, dyspnea and hemoptysis may occur. 
Complications include rupture with spilling of larva frag-
ments and protoscolices into the bronchial tree and pleu-
ral cavity, bacterial super-infection, abscess formation, 
empyema, pneumothorax and systemic spread. Concom-
itant liver involvement occurs in 20% of patients, and is 
more common in children than adults [27,28,30]. 

Kidney and urinary tract involvement
Hydatid cysts of the kidney are rare, occurring in 3% 

of cases [20]. They may present with acute renal colic 
and hydatiduria. Specific features of urinary hydatid cyst 
may result after a cyst ruptures into the collecting sys-
tem [10,31]. Involvement of the kidney is mainly due to 
parasitic dissemination through the portal venous system 
and retroperitoneal lymphatics to reach the renal fossae 
[32]. Renal hydatid cysts are generally located in the up-
per or lower pole of the kidney cortex, usually solitary 
and can grow up to 10 cm without symptoms Complica-
tions include infection and rupture (18% of cases) into 
the urinary tract [33] (fig 5). The clinical manifestations 
of renal  hydatid cyst  otherwise nonspecific; back pain, 
dysuria, and hematuria are reported most frequently. The 
US signs are similar to hepatic hydatid cysts [20]. In 
cases of multi-locular cysts, differentiation from simple 
renal cysts, cystic nephroma or renal cell carcinoma is re-
quired [34,35] (fig 6-8). A unilocular cyst with a calcified 
rim or a multilocular cystic lesion with heterogeneity on 
CT suggests hydatid disease [36]. 

Other organ involvement
Involvement of organs other than those described 

above are even less frequently encountered but significant 
morbidity and mortality occurs. Systemic infiltrations 
affecting the central nervous system, musculoskeletal 
system, subcutaneous cyst with skin involvement, heart 
and pericardium with pericardial effusion or tamponade, 
ocular cysts and appendix involvement [37,38] can oc-
cur. Cysts are mostly asymptomatic, so that patients often 
present with clinical evidence of mass or vague symp-
toms. This explains the common delay to diagnosis, and 
lack of data on correlation to the real moment of infection 
[39]. The diagnosis is confirmed by clinical evidence, 
medical history including epidemiology and radiological 
support. US is frequently considered the gold standard in 
imaging of the cyst, whilst CT scan and MRI often offer 
improved definition of anatomic relations [40].

Fig 8. Renal hydatid cyst of the right kidney type III of Ghra-
bi’s classification was identified in a 13-year-old boy who pre-
sented with pain in the right flank: longitudinal ultrasound scan 
shows a multi-septated cystic structure in the upper pole of the 
right kidney.

Fig 7. Left renal hydatid cyst. Another 9-year-old boy present-
ed with left flank pain. A hydatid cyst of the left kidney type 
III of Gharbi’s classification was identified: axial contrast CT 
image shows a well-defined complex cystic mass within the left 
renal parenchyma. The mass contains multiple smaller cysts 
with variable but predominantly low attenuation fluid matrix.

Fig 6. Hydatid cyst of the left kidney in a young boy: axial con-
trast CT image shows a fluid collection with multiple secondary 
vesicles (Gharbi’s classification type III) within the left renal 
parenchyma.
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Brain
Multiple intracranial lesions can result from the rup-

ture of an initial single intracranial cyst (in cystic echi-
nococcosis) or from dissemination of systemic disease 
of the lung, liver or heart (cystic and alveolar echinococ-
cosis) [41]. The two main subtypes, cystic and alveo-
lar echinococcosis, present differently and have distinct 
imaging features in the brain. Most cases of intracranial 
cystic echinococcosis present with features of a space-
occupying lesion such as headache, vomiting or focal 
neurological signs [40]. On CT or MR imaging, cystic 
echinococcosis characteristically appears as a well-de-
fined, thin-walled cerebrospinal fluid-signal cyst, which 
is usually solitary but may contain multiple daughter 
cysts. There is usually no surrounding oedema unless 
secondarily infected [41] (fig 9). 

Orbit and eye
Head and neck involvement of  echinococcosis  is 

a rare entity and extension of the hydatid  cyst into the 
intraorbital region or infiltrating into the surrounding 
orbital bone is even rarer [42]. Clinical and radiologi-
cal findings are important but may not be sufficient in 
the preoperative diagnosis. Proptosis may be seen with 
orbital or infratemporal hydatidosis, and although rare 
should be considered a differential diagnosis [43]. The 
role of a radiologist is crucial in expediting the diagnosis 
of orbital lesions with the help of characteristic imaging 
features on ultrasound, CT or MRI. These also help iden-
tify complications where formulation of an early and ef-

fective management strategy is vital for preserving vision 
[44] (fig 10).

Conclusion

Echinococcosis hybrid cystic lesions are frequently 
encountered in clinical practice in specific geographic 
areas of the world. Hydatidosis affects multiple organs 
and has diverse imaging presentations. Application of the 
WHO classification system outside of the liver is of prac-
tical benefit. Knowledge of the specific imaging features 
enables accurate diagnosis, facilitates appropriate man-
agement and helps avoid complications.
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