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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. lc, 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. 2¢) and SPIR images (Fig. 2d, ),
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) Tl 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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Cauxa 1 —A) Penitizenozpacpuja Ha kapauua GUpuxkaxcysa ae3uja Koja ausu Ha
ymop Ha OecHaitia uaujasna kocka; B) Komijyimepusupana iiomozpagpuja (KT)
HAUpAaseHa HA HUBO HA UAUJAYHOTEO KPUAO UPUKAXCYBA OeCTUPYKUUa Ha OeCcHAlia

UAUJAYHA KOCKA CO MYATUUAOKYAAPHU MAAU YUCTHUYHU Ne3UU OUKDYICEHU 00
cKaepoiiutHu iipomenu Ha kockaitia; C) KT Ha aymbanen iipuinen — Xuii0O0eH3Ha

08AAHA MEKOWIKUBHA UPOMEHA 80 LApasepitieOpasHaitia MycKyaaiiypa neso; D)
Mazneituna pezonanya (MP)-TI iiyac cexseruya: xuiiocuznaa Ha JI3 iipuiaer co
3agpararse Ha iweaoitio u iieouxaoil. Okpyzaa ae3uja 80 MycKyaailypaiia —
xuoaitiuona yucitia; F) u G) MP-T2 iiyac ceksenya, cazuitiania u KOpoHaaHa
PAMHUHA, HA AymbOaner 'pOelll co UapasepitieOpaisHaitia MyCKyAaiypa. 320nemeH
UHIeH3UTHEel HA CUZHAAOUIL ce 24e0d HA Ae3Ujatila Ha UPULAEHOTI U MHOZY YUCTIU
80 HapasepilieOPANHOULO MEKO THKUBO

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.

Cauka 2 —A) KT Ha Haoxoaenuya: 100yaupanu XuiloOeH3HU Ae3uld
80 myckyaoitl; B) MP-TI fiyac cexeenua, caZuitiaiHa pamMHUHa: XUioOeH3HA
08AAHA MEKOMIKUBHA Ne3Uja CO UUCIIU KepKU U eOHA OKPYZAa UUCIa
eHitiepo-cyitepuopro; C) MP-T2 iiyac cexkseHua, cazuiltiaana pamHuHa: uciiainia
Ae3uja co KOHIMUHYUpan pab co Hamaser cuznas. Bo yucitiaitia aokasuzupana

Prilozi, 0Odd. biol. med. nauki, XXVIII2(2007), 1994209



204 Imaging diagnosis ...

HAO Hea Upucyitien e naitioznomoruyer "water lily" snax; D) u F) MP-CITHP
CEeKBEHUA: JACHO UPUKAXCY8A 00AeHeHATa 2ePMUHATHUBHA MemOpara co "water lily"
3nak; G) MP-TI iiyac cekeenua iio KoHIIpacitl, Gpuxaxcysa iipebojysarbe Ha SUOOIL

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 Tl-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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Rezime

HAMHUIINHI* TUJATHO3A HA MYCKYJOCKEJIETHA
XNIJATUIHA BOJECT

Bacunescka B.', 3agpuposckn I'%, Kupjac H.*, Janescka B.*, Camapyucku M.2,
Kocragunosa-Kynoscka C.%, Jlozanue K.%, Anresckn B.%, Cepapumocku B.°

'Tpaocka xupypuixa kaunuka ,,Ce. Haym Oxpuocku
Meouyuncku axyaiteini, Crxotije, P. Maxeooruja
? Kaunuka 3a opitioitedcku 6oaecitiu, Meouuuncku gpaxyaieit,
Crkoiije, P. MakeooHuja
Uncituitiyiti 3a paduonozuja, Meouuuncku gpaxyaitieit, Croiije, P. Maxedonuja
*Unciuuitiyiu 3a iaitionozuja, Meouyuncku ¢akyaitieiti, Cxoiije, P. Maxeoonuja
*Maxkedoncka akademuja Ha HayKuile 1 yMeiiHoC e,
Croiije, P. Makeoonuja

XupgaTtugHaTa 60JIECT € IUPOKO pacHpocTpaHeTa BO CBETOT U NMPEeAU3BH-
KyBa 3[pPaBCTBEH MpOOJeM BO CHEEMCKHUTE 3eMji. MyCcKyJocKeneTHaTa XUAaTH-
mHA 60JIeCT MOXKe Jla IMa TeIIKOTUN Bo nudepeHnrjaTHara qujaraosa. Llenra Ha
OBaa PeTPOCIEKTHUBHA CTyAMja Oellle fja Mpe3eHTHpa HEeKOW Pa3IuIHN ,, AMUIITHT
Mpe3eHTaluy Ha MYCKYJIOCKeNeTHat a XuiaTuaHa O0MecT.

EBanyupaBme ,,AMUIIUHT HAOM Ka] 15 MaIMEeHTH CO MYCKYJIOCKEJETHA
xupatugHa 6osect Bo 15-ropuiien nepuon. HeceT manuentu (67%) OGea Maxku u
net (33%) xenwu, Ha Bo3pact of 12 go 69 roguuu. Kaj cure Gelre HanmpaBeHa pa-
nuorpadcka epanyanuja. Kommjyrepusupana Tomorpacmja (KT) Geme HanpaBe-
Ha Kaj [IeBeT MaleHTyd U MarHeTHa pe3oHanna (MP) kaj Tpu manueHTd co MEKO-
TKHUBHO 3adakame. CuTe ce onepupaHu, MPOCIEAEeHO CO XUCTOJIOMIKY MPETIIe].

HMuBonBupanoct Ha Kocka wmamre kaj 11 mamwmeHTH ¥ MEKOTKHWBHA
MHBOJIBUPAHOCT Kaj 4eTHpH naiueHTn. Kockenu yne3un Ha "poeToT Gea HajieHU
kaj 4 (36%), kapnura 2 (18%), npokcumanen dpemyp 2 (18%), Tuduja 2 (18%) u
1 (9%) kaj mpBa MeTaTap3aiHa Kocka. Ha penarenorpacdwuja 6ea upeHTHhUIN-
paHU TpH pa3IUYHU U3IVIEAN Ha MPOMEHaTa Kaj KOCKEeHa XHAaTHAHA OOJIecT:
neMHUPAHU KaKO TUNAYHA ocTeonutudna je3uja (33% ), co m3rien Kako TyMOp
(42%) m ne3um kom nmyaT Ha wHPeknuja (25%). MeKOTKMBHATA XHIATHO3a
Oelre JJOKaJIM3MpaHa Ha AMCTAJICH JIeJ Ha HaJKOJIEHNIa, TapaBepTedpanHa Myc-
KyJlaTypa W JeNTOMAEeH MYCKyl. MarHeTHaTa pe3OHaHIAa TOKa’KyBa IMICTHYHA
Maca, KOoja COip>K¥ MYJITUITHU BE3WKYJIN 1 Kaj efleH Off HUB Oellle MpUCyTeH "water
lily" 3HaK MaTOrHOMOHMYEH 3a MYCKYJIOCKEJEeTHa XugaTuiHa ooisect. ITpesenTu-
paMe TpH cllyyad Ha IpIMapHa MyCKYyJIOCKeJIeTHa XUAaTHHa OOJecT JIOKaIH3H-
paHa Ha MeTaTap3ajlHa KOCKa, TPOKCUMaJieH (peMyp ¥ Ha AN TOUIAEH MYCKYJL.

MyckynockeneTHaTa XUaTUAHa O0NecT, IPE3EHTUPAJKHU Ce CO Pa3InueH
u3rief Ha NMPOMEHATa, MOXe fa Oufie CIUYHA CO TyMOpP WX CO BOCHATHUTENIECH
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npouec. [Topagu peTkaTa npe3eHTanuja Ha 6osiecta Tpeba 1a ce uMa Ha yM iMjar-
HOCTHYKaTa 00paboTKa Ha MyCKYJIOCKEJIETHUTE TYMOPH.

Knyunu 300poBu: XugaTugHa UCTA, MEKOTKUBEH TYMOD, KOCKa, "water-lily" 3HaK,
MarHeTHa PE30HaHIa, IPUMapHa MyCKYJIOCKEJIETHA.
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