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Abstract: Hydatid disease has a worldwide distribution and causes health 
problems in endemic countries. Musculoskeletal hydatid disease may be a difficult dif-
ferential diagnosis. The aim of this retrospective study is to present some different ima-
ging features of musculoskeletal hydatid disease. 

We evaluated imaging findings of 15 patients with musculoskeletal hydatid 
disease over a 15-year period. Ten (67%) were men and 5 (33%) women, ages ranging 
between 12 and 69 years. All underwent radiographic evaluation. CT was done in 9 
patients and MRI in 3 patients with soft tissue involvement. All underwent surgery, 
followed by histological examination. 

Bone involvement occurred in 11 patients and soft-tissue involvement in 4 
patients respectively. Bone lesions in the spine were found in 4 (36%), in the pelvis 2 
(18%), in the proximal femur 2 (18%), in the tibia 2 (18%) and 1 (9%) in the first meta-
tarsal. On plain film we identified three different patterns of presentation of bone HD, 
defined as "typical" osteolytic lesion (33%), "tumour-like" features (41.6%) and lesions 
resembling infection (25%). Soft-tissue hydatidosis was localized on the distal part of 
the thigh, paravertebral and deltoid muscle. MR imaging showed a cystic mass, con-
taining multiple vesicles, and in one of them the pathognomonic for hydatid disease, the 
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"water lily" sign, was present. We present three cases of primary musculoskeletal hyda-
tid disease localized on metatarsal bone, proximal femur and deltoid muscle.  

Musculoskeletal hydatid disease, presenting with a variety of patterns, may 
resemble a tumour or an inflammatory process. Because of the rare presentation of the 
disease it should be kept in mind in the diagnostic work-up of musculoskeletal tumours. 
 
Key words: hydatid cyst, soft tissue, bone, water-lily sign, magnetic resonance ima-
ging, primary musculoskeletal. 
 
 

Introduction 
 

Hydatid disease (HD) has a worldwide distribution and causes health 
problems in endemic countries such as the Mediterranean region, Central Asia, 
East Africa, Australia and New Zealand [1]. This is a zoonotic infection invol-
ving larval forms of small tapeworms of Echinococcus granulosus. This para-
site inhabits the small intestine of carnivores, such as dogs and wolves, the 
definitive hosts in the cycle [2]. Humans are known to be accidental interme-
diate hosts for Echinococcus organisms. 

 Hydatid disease mostly affects the hepatic (50–77%) and pulmonary 
(8.5–43%) regions, and occurs in only 10–15% in other regions of the body [3, 
4, 5, 6]. Skeletal involvement is seen in only 1–4% of cases [2]. Muscular hy-
datid cysts have a prevalence of primary presentation of only 0.5–4% [7, 8, 9].  

The musculoskeletal hydatid disease may mimic benign or malignant 
cystic tumours, metastases, congenital cysts, abscesses, pseudocysts, empye-
mas, infarcts, haematomas and other lesions [5, 10]. Preoperative diagnosis of 
hydatid disease is essential to avoid rupture and dissemination of the cyst which 
may lead to recurrence, and intraoparative spillage of the antigenic cyst fluid 
may lead to a severe anaphylactic response. 

The aim of this retrospective study is to present some different imaging 
features of musculoskeletal hydatid disease. 

 
 

Materials and methods 
 

Retrospective imaging findings of 15 patients with histologically pro-
ved bone and soft-tissue involvement of hydatid disease were evaluated.  The 
patients were treated at the Clinic for Orthopedic Surgery, primarily understood 
as a bone or soft tissue tumour, over a 15-year period. The cases with soft tissue 
localization of hydatid disease were detected in the last 1.5 year period. 

Ten (67%) were men and 5 (33%) women, of ages ranging between 12 
and 69 years. 
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In all cases plain films of the affected region (bone and soft-tissue 
structures) were available. Computed tomography (CT) was done in 9 patients 
and magnetic resonance imaging (MRI) in three. One case with hydatid disease 
of the m. deltoideus was diagnosed at the operation. Localization and charac-
teristics of the lesion were analysed on CT and MRI.  

Involvement of other organs, such as the liver and lung, was ruled out 
with sonography and chest radiography, respectively. All underwent surgery, 
followed by histological examination. 
 
 

Results 
 

Of the 15 patients, bone involvement occurred in 11 patients and four had 
soft-tissue involvement. One of the cases with soft tissue localization of hydatid 
disease, in paravertebral muscles, was secondary to the vertebral affection. 

The clinical presentation consisted of slow-growing masses; pain (n = 
10/15); fever (n = 1) or weakness (n = 3).  In 3/15 cases the disease had primary 
musculoskeletal localization: the metatarsal bone, proximal femur and deltoid 
muscle. Serology for hydatidosis was positive in all cases. 

Bone lesions in the spine were found in 4 patients (36.4%), in the pelvis 
2 (18.2%), in the proximal femur 2 (18.2%) patients, in the tibia 2 (18.2%) 
patients and in 1 (9%) patient in the first metatarsal bone. Soft tissue lesions 
were localized intramuscular, two on the distal part of the thigh, one within 
paravertebral muscles and one in deltoid muscle. 

Findings on plain film of bone HD were categorized into three groups: 
the first was "typical" – a rounded osteolytic lesion in four patients (33%); the 
second was "tumour-like" features, presented in 5 (41,6%) patients, and the 
third was lesions resembling infection in 3 (25%) patients (Fig.1a). The cases 
with soft-tissue localization of the thigh presented like the shadow of a soft 
tissue tumor, without calcification of the cyst wall. 

CT contributed to a better evaluation of the extension within the bone 
with a clear demarcation of the lesion (Fig. 1b). CT of the cases with soft-tissue 
involvement of hydatid cyst was presented as a hypodense oval lesion within 
the muscles, without clear demarcation of the daughter cysts (Fig. 1c, 2a), 
without any calcification. Destruction of the vertebra was seen in the patient 
with involvement of paravertebral muscle. The bone was normal in the cases 
with soft tissue involvement of the thigh. 

MR imaging was performed in both cases of soft-tissue lesions in the 
thigh and one in the paravertebral muscle. On MRI at the level of the third 
lumbar vertebra, on the T1-weighted image a low signal intensity on the ver-
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tebral body and pedicle can be seen, with cysts within the paravertebral muscle. 
On sagittal and coronal T2-weighted images of the lumbar spine and the 
paravertebral muscle using high signal intensity the lesion of the vertebra can be 
seen, and a lot of cysts within the paravertebral soft tissue (Fig. 1f, g). On T1- 
and T2-weighted images, a well-defined oval cystic mass in the soft tissue can 
be seen. One of the cases localized on the thigh contained round-shaped 
daughter cysts (Fig. 2) which were well delineated on MRI (2b, c, g). A con-
tinuous low intensity rim could be seen in T2-weighted images (Fig. 2c). The 
fluid in the daughter cysts showed slight hypointensity compared to the main 
cyst in our case on T1 sequence. There was no sign of wall thickening, but 
detached germinative membranes were well presented as a hypointense band 
within the cysts in T2-weighted images (Fig. 2c) and SPIR images (Fig. 2d, f), 
which is pathognomonic for hydatid disease, the so-called "water-lily" sign. T1-
weighted images, after contrast, depict the wall enhancement (Fig. 2g). 

 

 
Figure 1 – A) plain film  of the pelvis  showed a "tumour-like" lesion of the right iliac 

bone; B) CT obtained at the iliac crest demonstrated destruction of the right iliac bone 
with a multiloculated small cystic mass partly surrounded by sclerotic changes of the 

bone; C) CT at lumbar vertebra, hypodense oval soft – tissue lesions within left 
paravertebral muscles; D) T1 weighted image: hyposignal of the L3 vertebra with 

affection of the body and pedicle of the vertebra. Round lesion in  muscle-hydatid cyst; 
F) and G) T2 weighted images, sagittal and coronal, of the lumbar spine with 

paravertebral muscle. High signal intensity can be seen in the lesion of the vertebra, 
and a lot of cysts within the paravertebral soft tissue. 
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Slika 1 ‡A) Rentgenografija na karlica prika`uva lezija koja li~i na 
tumor na desnata ilija~na koska; V) Kompjuterizirana tomografija (KT) 
napravena na nivo na ilija~noto krilo prika`uva destrukcija na desnata 

ilija~na koska so multilokularni mali cisti~ni lezii opkru`eni od 
skleroti~ni promeni na koskata; S) KT na lumbalen pr{len ‡ hipodenzna 
ovalna mekotkivna promena vo paravertebralnata muskulatura levo; D) 
Magnetna rezonanca (MR)-T1 puls sekvenca: hiposignal na L3 pr{len so 

zafa}awe na teloto i pediklot. Okrugla lezija vo muskulaturata ‡ 
hidatidna cista; F) i G) MR-T2 puls sekvenca, sagitalna i koronalna 

ramnina, na lumbalen ’rbet so paravertebralnata muskulatura. Zgolemen 
intenzitet  na signalot se gleda na lezijata na pr{lenot i mnogu cisti 

 vo paravertebralnoto meko tkivo 
 

 
Figure 2 – A) CT of thigh: a lobulated hypodense lesion within the muscle; 

B) T1-weighted image, sagittal plane: hypodense oval soft-tissue lesions with daughter 
cyst and one round antero-superior; C) T2-weighted image, sagittal plane: the same 

lesion with a continuous low intensity rim. Within the cyst localized above,  
the pathognomonic "water-lily" sign is present; D) and F) SPIR image: clearly show  
the detached germinative membranes of the "water-lily" sign; G) T1-weighted images 

after contrast, depicts the wall enhancement. 
Slika 2 ‡A) KT na nadkolenica: lobulirani hipodenzni lezii 

 vo muskulot; B) MR-T1 puls sekvenca, sagitalna ramnina: hipodenzna 
ovalna mekotkivna lezija so cisti }erki i edna okrugla cista 

 entero-superiorno; C) MR-T2 puls sekvenca, sagitalna ramnina: istata 
lezija so kontinuiran rab so namalen signal. Vo cistata lokalizirana 
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nad nea prisuten e patognomoni~en  "water lily" znak; D) i F) MR-SPIR 
sekvenca: jasno prika`uva odlepenata germinativna membrana so "water lily" 
znak; G) MR-T1 puls sekvenca po kontrast, prika`uva prebojuvawe na yidot 

Three cases showed primary manifestation of musculoskeletal hydatid 
disease. One case was localized on the first metatarsal bone, one on the 
proximal femur and one within the deltoid muscle. 

Concomitant hepatic hydatid disease was seen in 7 patients, pulmonary 
hydatid disease in one patient and both hepatic and pulmonary hydatid disease 
in 4 patients.  

The treatment of choice in our cases was surgical removal of the intact 
cyst and curettage if that was not possible.  
 
 

Discussion 
 

Primary localization of hydatid disease on the musculoskeletal system 
is very rare. We present three cases of hydatid disease primary localized on the 
first metatarsal bone, on the proximal femur and in the deltoid muscle. We 
describe a case with soft tissue hydatid disease with the pathognomonic "water-
lily" sign. 

Musculoskeletal infection by Echinococcus multilocularis is rare, but 
has a more invasive nature, sometimes mimicking a malignant lesion [3]. A 
preoperative radiological work-up may reveal the characteristic features of a 
hydatid cyst, but radiological findings can range from purely cystic lesion to a 
completely solid appearance [3].   

Cystic HD affecting the bones is a rare condition, with the location 
distributed as follows: 35% in the spine, 21% in the pelvis, 16% in the femur, 
10% in the tibia, 6% in the ribs, 4% in the skull, 4% in the scapula, 2% in the 
humerus, and 2% in the fibula [2]. Of the cases that we present 36 per cent of 
bone lesions had a vertebral localization, and the pelvis, proximal femur and 
tibia 18% each. We have one case with primary localization on the first meta-
tarsal bone which, to our knowledge, has not previously been reported.  

There is a minimal host reaction in the bone, and as a result the cyst has 
a much thinner wall. This fact, together with the rigid nature of the bone, 
prevents the cyst from forming its typical spherical shape [11]. The cyst shows 
slow growth in a direction of low resistance and, if destroys the cortex, causing 
the spread of HD into the surrounding soft tissue and adjacent part of the 
skeleton [12]. We had one case of soft tissue spread in the paravertebral muscle 
from the vertebral hydatid disease. 
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Muscular hydatid cysts are rare [5], with the prevalence of primary 
presentation being only 0.5–4% [7, 8,] because muscle is an unfavourable site 
for infestation as a result of its high levels of lactic acid. The most frequent 
localizations were paravertebral, pelvic-gluteus and the lower extremity [7]. In 
our study we present two cases of soft tissue hydatid disease with muscular 
localization on the thigh, one in the paravertebral muscles and one case within 
deltoid muscle. This last was misunderstood as being a benign soft tissue 
tumour, and was diagnosed at the operation. 

Preoperative diagnosis of echinococcosis is necessary to prevent rupture 
of the cyst and to avoid the resulting anaphylactic shock and local recurrence 
[13, 14, 15, 16]. Serology alone is insufficient to diagnose echinococcosis [7]. 
The diagnosis is based on the identification of a hydatid cyst in tissue. Imaging 
modalities such as ultrasound and CT may reveal a calcified cyst wall and 
microcalcification in daugher cysts and varying fluid densities between cysts 
and surrounding organs [1]. The CT appearance of bone lesions is similar to 
those demonstrated on plain film. A well-defined, typically multiloculated, 
osteolytic lesion sometimes with coarse trabeculae within it is usually seen, 
giving a honeycomb appearance, which is accompanied by expansion of the 
bone and thinning of its cortex [17]. The primary role of CT is in the recog-
nition of the extraosseous spread of HD within soft tissue. The association of 
bone lesions with soft tissue calcification allows a reliable diagnosis of HD 
[17]. In spinal HD the most common differential diagnosis problem is tuber-
culous spondilitis. The absence of damage to the disc surface of the vertebral 
bodies and the spread of the disease through a subperiosteal and subligamentous 
path are typical of vertebral HD [10]. 

A palpable mass is the most constant clinical finding of hydatid disease 
affecting soft tissue. The clinical manifestations are caused by compression of 
the organ involved. The CT findings are variable, including a unilocular cyst, a 
multivesicular lesion, or an atypical complex or solid lesion. The multivesicular 
lesion is characteristic of HD and presents with multiple daughter cysts within 
the parent cyst, whereas complex or solid lesion is the result of inflammatory 
changes mimicking a tumour [5]. In this case MR and ultrasonography could be 
useful in the diagnosis [8]. Magnetic resonance imaging findings of hydatid 
cysts in the liver are well described, but the diagnosis is more difficult to make 
in the soft tissue of the musculoskeletal system because the MRI findings are 
not described in a lot of cases [1, 7, 13, 18, 19]. A low-intensity rim can be seen 
on T1-weighted and T2-weighted images, but is more prominent on T2-
weighted images. This rim is less developed in muscles [1]. It was seen in our 
cases with soft tissue localization. The detachment of the germinative mem-
brane from the pericyst (the "water-lily" sign) is considered to be pathogno-
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monic [20,21]. To the best of our knowledge, only two cases of the "water-lily" 
sign has been reported in intramuscular hydatid disease [20]. In our cases with 
soft tissue localization, on MRI the pathognomonic "water-lily" sign was pre-
sent in one case on the posterior aspect of the thigh. 

Although hydatid disease is not a common disorder and rarely involves 
soft tissue, it should be taken into consideration in the differential diagnosis of a 
soft tissue mass on the musculoskeletal system [18, 19, 22]. It should be kept in 
mind in the differential diagnosis of a slow-growing soft tissue mass of the 
musculoskeletal system, especially in regions where this zoonosis is endemic.  

Using all available imaging methods contributes a lot in preoperative 
diagnosis. Different imaging modalities are complementary and give, in most of 
the cases, a definitive preoperative diagnosis. 

 In conclusion we can say that if hydatid disease is in the group of the 
benign lesions of the musculoskeletal system, it is necessary that this is well 
established preoperatively. If not, there is a high risk of dissemination and 
recurrence, which can be avoided with adequate preoperative and postoperative 
medical therapy, with complete surgical resection as the preferred treatment for 
isolated echinococcosis.  
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Hidatidnata bolest e {iroko rasprostraneta vo svetot i predizvi-
kuva zdravstven problem vo endemskite zemji. Muskuloskeletnata hidati-
dna bolest mo`e da ima te{kotii vo  diferencijalnata dijagnoza. Celta na 
ovaa retrospektivna studija be{e da prezentira nekoi razli~ni „imixing“ 
prezentacii na muskuloskeletnata hidatidna bolest. 

Evaluiravme „imixing“ naodi kaj  15 pacienti so muskuloskeletna 
hidatidna bolest vo 15-godi{en period. Deset pacienti (67%) bea ma`i i 
pet (33%) `eni, na vozrast od 12 do 69 godini. Kaj site be{e napravena ra-
diografska evaluacija. Kompjuterizirana tomografija (KT) be{e naprave-
na kaj devet pacienti i magnetna rezonanca (MR) kaj tri pacienti so meko-
tkivno zafa}awe. Site se operirani, prosledeno so histolo{ki pregled. 

Involviranost na koska ima{e kaj 11 pacienti i mekotkivna 
involviranost kaj ~etiri pacienti. Koskeni lezii na ’rbetot bea najdeni 
kaj 4 (36%), karlica 2 (18%), proksimalen femur 2 (18%), tibija 2 (18%) i 
1 (9%) kaj prva metatarzalna koska. Na rendgenografija bea identifici-
rani tri razli~ni izgledi na promenata kaj koskena hidatidna bolest: 
definirani kako tipi~na osteoliti~na lezija (33%), so izgled kako tumor 
(42%) i lezii koi li~at na infekcija (25%). Mekotkivnata hidatidoza 
be{e lokalizirana na distalen del na nadkolenica, paravertebralna mus-
kulatura i deltoiden muskul. Magnetnata rezonanca poka`uva cisti~na 
masa, koja sodr`i multipni vezikuli i kaj eden od niv be{e prisuten "water 
lily" znak patognomoni~en za muskuloskeletna hidatidna bolest. Prezenti-
rame tri slu~ai na primarna muskuloskeletna hidatidna bolest lokalizi-
rana na metatarzalna koska, proksimalen femur i na deltoiden muskul. 

Muskuloskeletnata hidatidna bolest, prezentiraj}i se so razli~en 
izgled na promenata, mo`e da bide sli~na so tumor ili so vospalitelen 
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proces. Poradi retkata prezentacija na bolesta treba da se ima na um dijag-
nosti~kata obrabotka na muskuloskeletnite tumori. 
 
Klu~ni zborovi: hidatidna cista, mekotkiven tumor, koska, "water-lily" znak, 
magnetna rezonanca, primarna muskuloskeletna. 
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