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Abstract: Hydatid disease is public health problem worldwide causing considerable health and economic loss. The disease
may develop in almost any part of the human body. Bone involvement is often asymptomatic and diagnosis is primarily based
on radiographic findings. Bone hydatidosis is less frequent than primary hydatidosis of the visceral organs. The localization of
hydatid cysts in the bones has been little studied and so there is inadequate information in literature on the subsequent disease
evolution from primary hydatidosis. We present a detailed review on hydatidosis of the bony skeleton particularly of patients
who normally seek medical attention late. The review underlines the difficulties of diagnosis and treatment of bone hydatid
disease and its variants that may be currently under-/mis-diagnosed in disease endemic areas. We hope to stimulate a high
index of suspicion among clinicians to facilitate early diagnosis and to consider the disease(s) as a differential diagnosis in
cases of multiple abnormal activities in bones especially among middle aged and elderly people in endemic areas. Bone
hydatid disease treatment and management is delicate, expensive and risky and in most cases reccur at some point. We

therefore advocate for improved active methods of disease prevention in endemic areas.
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1. Introduction

Echinococcosis (hydatid disease or hydatidosis) is an
infectious disease caused by the larval (metacestode) stages of
cestodes belonging to the genus Echinococcus in the family
Taeniidae. The genus has four species of medical importance
associated with various forms of echinococcosis. These are:
Echinococcus  granulosus causes cystic echinococcosis,
E.multilocularis causes alveolar echinococcosis, FE.vogeli
causes polycystic echinococcosis and E.oligathrus is an
extremely rare cause of human echinococcosis. Infection occur
either through direct ingestion of parasite eggs from contact
with infected dogs [definitive hosts] or indirectly from the
ingestion of contaminated water or food. Once ingested, the
eggs hatch to release larval ochospheres that penetrate
intestinal wall to reach various tissues of intermediate hosts via
general blood circulation. In the tissues the onchospheres
transform into proliferative hydatid cysts. Man is considered
an accidental intermediate host in which the larval cysts locate
mainly in the liver and lungs causing primary hydatid disease.
Infestation of hydatid disease in humans most commonly
occurs in the liver (55-70%), followed by the lungs (18-35%).
Bone hydatidosis however is very rare [1].

The most common species are Echinococcus granulosus
and  Echinococcus  multilocularis whose  geographic
distributions differ markedly, with E. multilocularis being
restricted to temperate regions of North America, Europe,
and Asia [2]. Echinococcus granulosus has a worldwide
geographic distribution and occurs in all continents including
circumpolar, temperate, subtropical and tropical zones [3].
The highest prevalence of the parasite is found in parts of
Eurasia, Africa, Australia and South America [4]. In sub-
Saharan Africa, especially in East and West Africa, cystic
hydatid disease is highly endemic [5]. Within endemic zones,
the prevalence of the parasite varies from sporadic to high,
but only a few countries can be regarded as being free of E.
granulosus. The highest prevalence rates have been reported
in some pastoralist communities in Kenya [6]. However, with
an increase in foreign travel and migration of people, there is
likelihood of infection being transferred to other parts of the
world. Therefore there is need for practitioners to be aware
of disease and its rarer manifestations. This is because cystic
hydatidosis is responsible for the largest series of surgical
hydatid patients from Africa and demonstrates the wide
diversity in cyst location in the human body. Most of the
operations have ended up tragically. In 2010, it caused about
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1200 deaths down from 2000 in 1990 [7]. The economic cost
of the disease is estimated to be around 3 billion USD a year
[8]. Hydatid disease is therefore one of the neglected chronic
diseases with serious impact on health and economy
especially in countries where it is endemic.

Bone hydatid disease also known as osseous disease is a
rare entity accounting for 0.5% to 4% of all human
hydatidosis cases [9, 10]. The diagnosis of osseous
hydatidosis is primarily based on radiological findings.
Treatment is difficult and recurrence is common [11]. In this
regard, plain radiography, CT scan, and MR imaging are
helpful in diagnosing skeletal cystic echinococcosis [12].
Osseous foci may manifest as bone pain and deformity,
particularly among patients in the 30—60 year old age group
[13].

Bone hydatid disease as a rare disease has received
inadequate research attention and yet case reports are
increasingly cited in medical literature. The aspects on the
cysts localization in the bony skeleton have been
inadequately studied and so there is little information in
literature on the subsequent disease evolution, diagnosis,
treatment and management.

2. Osseous Hydatid Disease

Hydatid disease generally affects lungs and liver however,
bone, muscle, peritoneum, heart, kidney, and brain
involvement has been reported [14] even though the
incidence of musculoskeletal involvement is low and
considered rare [15]. Skeletal involvement usually occurs by
the dissemination of hydatid cysts from the primary disease
from the liver and lungs. Cases of vertebra, femur, tibia, and
pelvic involvement have been previously reported [16].
Skeletal involvement often presents with sciatica, hip and
groin pain. A case of hydatid disease with sacroiliac joint
involvement mimicking ankylosing spondylitis (AS) has
been reported. Differential diagnosis is mostly confirmed
with imaging techniques.

Osseous hydatid disease is defined as development within
bone of multiple cysts that are the larval forms of the
tapeworm [17]. Incidence of hydatid disease of bone from
various studies is reported to be 0.5-4%. [18]. Disease
incidence is extremely low because most the larvae are
trapped by the liver and lung upon release of the embryo into
the portal blood stream. Skeletal hydatidosis results from the
deposition of the larval forms filtered out of liver/lungs into
the bone tissue. The diagnostic interpretation of imaging
studies in skeletal disease prove very confusing because bone
changes evolve with time, and the non-specificity of these
findings often leads to a mistaken and or missed diagnosis
[16].

The behavior of osseous hydatid cysts resembles that of
local malignant lesions. This illustrates that in the absence of
a high index of suspicion for echinococcal infection, the
semblance of imaging findings of hydatid disease in bone to
those of other skeletal pathologies can lead to
misinterpretation, misdiagnosis and therefore wrong

treatment.

Primary isolated bone hydatid disease is a very rare
occurance but commonly characterized by bone lesions. The
lesions in bone may lie dormant for 10 to 20 years [19] and
later present with pain or pathological fractures following
trivial injuries. No other skeletal disease is more difficult to
diagnose, treat and or eradicate as bone echinococcosis. This
is due to lack of connective tissue barriers in the bone which
allows progressively enlarging daughter cysts extend to fill
the medullary cavity to a variable extent replacing the
medulla [16]. The treatment rests on surgical excision but
cases of recurrence are common particularly at sites that are
difficult to access [17].

Unique cases of simultaneous cardiac and spinal
involvement are uncommon but separately constitute 0.3-1%
of all hydatid cases. In such cases, patients present with
multiple and severe complications [20] and may require
several operations to remove cysts with high possibility of
relapses and disease spread to other organs.

Even though hydatid cyst occurrence in the bones is rare,
information on the distribution and localization of disease in
the bony skeleton can help improve knowledge on diagnosis,
treatment, control and prevention [21]. Approximately 60%
cases of bone hydatidosis affect the spine and pelvis, 28% the
long bone and 8% the ribs and scapula [22] and based on this,
two main variants of the bone hydatid disease are reported in
literature as spinal hydatid disease (affecting the spine) and
extraspinal hydatid disease (affecting any other parts of the
bony skeleton apart from the spine). For both cases
treatment rests on surgical excision and recurrence is a
common occurance.

2.1. Spinal Hydatid Disease

In bone hydatid disease, the spine is the common site of
infection [9]. Hydatid disease of spine usually spreads over the
spine by direct extension from pulmonary, abdominal or pelvic
infestation and most commonly affects the thoracic vertebrae
(52%), followed by the lumbar (37%) and then the cervical
and sacral spine [23]. The disease is usually silent until a
complication for instance paraplegia or pathologic fracture
occurs. Many cases are diagnosed intraoperatively [17].

An increasing number of elderly patients [with a mean age
of 53.1 years] of both genders with spinal hydatidosis
seeking treatment are reported in literature. The areas of
spine commonly affected are the cervical spine, the dorsal
spine, the lumbar spine and the sacrum [24]. Majority of
them exhibit spinal injury and neurological damage that
require urgent surgical intervention. Disease recurrence after
surgery in such patients is frequent.

The vertebral column is frequently affected in 0.2—1% of
all patients of which spine is involved in approximately 45%
of cases [15, 25, 26, 27]. Due to the rarity of its presentation,
unless the clinician includes spinal hydatid disease as part of
the differential diagnostic list for paralysis and considers
performing neuroimaging, this potentially curable disease
can be missed [28, 29, 30, 31].

Vertebral hydatidosis in most reported cases involves the
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thoracic vertebrae and the cervical, lumbar vertebrae and
sacrum are rare sites [32, 33, 34, 35, 36]. However, it remains
controversial as to which region of the spine is more
commonly involved [37]. The controversy should be
addressed through further research work.

Spinal hydatid disease manifests itself through a variety of
symptoms and signs related to compression of the cysts on
other structures and no specific pathognomonic symptoms or
signs exist [38, 39]. It may present with radiculopathy,
myelopathy and/or local pain owing to bony destructive
lesions, pathological fracture and consequent cord
compression [15, 40]. In some patients, the spinal hydatid
cysts can grow to enormous size and clinically remain
asymptomatic for years [15, 40, 41,]. Hydatid cysts of the
sacrum are no exception and are characterized by chronicity
without any clinical manifestation and usually misdiagnosed
in the early stages, resulting in significant loss of bone and
destruction of surrounding tissue [42].

A missed diagnosis of bone hydatid cyst could be
devastating and hydatid cyst should be kept as a differential
diagnosis when encountered with a cystic lesion of sacrum
and vertebral column involvement [35] in this regard, a
multidisciplinary approach would be appropriate for
diagnosing and monitoring of suspected hydatid lesions [43].
Even patients with suspected abdominal or lung
echinococcosis should also be investigated for other
localizations such as the brain, spine and heart. Furthermore,
in endemic areas hydatidosis must be suspected in the
presence of lesions occupying space in these organs.

Localization of cysts in spinal hydatidosis with variable
presentations referred to in literature as “‘unusual cases’ have
been reported. Reports of patients presenting at medical
facilities with spinal disease indicate that bone lesions
associated with hydatid cysts at other parts of the spine are
increasing in endemic areas. These include the cervical
intramedullar of cervical vertebrae [44], upper cervical spine
(craniocervical junction) [45] and lateral cervical region of
head and neck [46] in most cases associated with cord
compression and neurological disorders. Pathologically
confirmed multiple distinct spinal intradural extramedullar
spinal hydatid cysts during operations also reported [47].

Some of the unusual presentations of recurrent hydatid
disease may be linked to spillage of hydatid cysts from
symptomatic primary spinal hydatid disease [48]. The
recurrence period of spinal hydatid disease may be silent
without any neurologic deficits or pain; the only clinical
manifestation may be leakage from a cyst. In such cases
curative therapies remain unlikely, but periodic follow-up
MR images are advisable for early diagnosis of recurrence in
order to obtain effective treatment.

Certain cases of spinal hydatid disease mimick other bone
diseases for instance tuberculosis spondylodiscitis (Pott’s
disease) [49] and may be misdiagnosed as tuberculosis [50].
It is therefore suggested that spinal hydatid disease should be
considered in the differential diagnosis of spondylodiscitis in
endemic countries, and tested for with imaging and serology.

Spinal hydatid disease is a progressive disease that is

associated with risks of serious morbidity [51] and secondary
infections. Reports of secondary infections accompanying
this disease have been published. Therefore clinicians should
bear in mind that spinal hydatidosis may be accompanied by
other infections in endemic regions. Co-infection with other
infectious diseases has been rare but cases are emerging in
literatute with regard to human immunodefiency virus (HIV)
infection [52]. Although infrequent, infections by cestodes
constitute a cause of disease in HIV-infected patients,
especially in endemic areas. This is probably an indication
that primary spinal cyst hydatid could in future be an added
complication in patients with acquired immunodeficiency
syndrome and other disease conditions in endemic areas.

The treatment of choice in spinal hydatid disease is surgery
[53], but surgery alone is not curative. Adjuvant drug therapy
as well as intraoperative prophylaxis is recommended. Despite
all treatment measures, the disease has high recurrence rates
and overall outcome is still poor in majority of cases.

2.2. Extraspinal Bone Hydatid Disease

Extraspinal locations are even rarer than spinal hydatidosis
but cases are emerging involving other bony parts of the
skeleton in what is known as extraspinal osseous hydatidosis.
The infected areas are ilium in sacral ala, the hip, the femoral
head and the acetabular roof, the femoral shaft, the distal part
of the femur, the femoral, the scapula and the ribs [54, 55].

A few exceptional cases of hydatid cyst localization in ribs
have been reported in retrospective studies [56]. The clinical
picture was characterized by chest pain and by swelling with
general health described as satisfactory in all patients.
Hydatid disease of the ribs is a very rare disorder and the
diagnosis is difficult and it is sometimes an unexpected
encounter [57]. Primary hydatid cyst of the rib in childhood
is even exceedingly rare but when encountered, pediatric
hydatid cyst of the rib mimick chest wall tumor(s).

Pelvic hydatid disease has been reported involving
bilateral hydatid cyst of the pelvis presented with adnexal
cystic mass [58]. Several cases of hydatidosis of pelvis and
femur are emerging in literature particularly in the elderly.
Patients often present with swelling and deformity of upper
and middle third of thigh. Extensive hydatidosis of the femur
with pathological fracture and involvement of the pelvis bone,
without involvement of abdominal viscera widely reported
[59, 60]. In disease endemic North Africa, exceptional cases
of primary pelvic hydatid cyst have been diagnosed and
reported in elderly people [61]. It is suggested that any
hypoechogenic pelvic lesion in a patients originating from
countries in the region should be considered as a possible
pelvic localization of Echinococcus granulosus.

Analysis of long term follow-up study findings suggest
that cerebral hydatid cysts account for up to 3.6% of all
intracranial space-occupying lesions, in endemic countries.
The vast majority of patients affected are children [62]. This
is interesting because, other cases of bone hydatid disease
involve the elderly (mean age 54 years.).

In endemic areas, 3-4 % of skeletal hydatid cysts are found
in the skull [63]. Cases of primary hydatidosis involving the
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cranial vault are revealed by a bulging mass of the forechead
and symptoms of raised intracranial pressure reported in
patients seeking medical attention. It is suggested that
hydatid cyst should be considered in the differential
diagnosis of any soft tissue swelling or osteolytic lesion in
the scalp of patients living in endemic areas.

Osseous cysts of foot infestation have been reported as a
palpable mass at the medial dorsal aspect of the midfoot [64]
and may present as infective or neoplastic pathology. A high
index of suspicion is necessary for its diagnosis, especially in
patients who live in or travel to areas where hydatid disease
is endemic.

Radiological and histopathological reports indicate
isolated cases of hydatid cyst in the lower third of radius that
required wide excision and post-operative albendazole [65]
and a case of hydatidosis of the hip and pelvis characterized
by severe pain and swelling of thigh [66]. These cases are
difficult to treat and usually require repeated excisions and
long follow up periods to confirm complete healing.

Depending on the location, some bone cysts cannot be
easily detected by available advanced imaging and laboratory
investigation modalities. Such cases include primary hydatid
cyst in the scaphoid [67] and cysts located in extra- and
intracranial spaces [68]. Images from these sites lack
enhanced contrast thus difficult to interprate and confirm
diagnosis. The few reported cases were encountered as
intraoperative clinical suspicions.

Primary hydatid bone disease, where there is no evidence
of systemic disease, is more unusual and tibia involvement
occurs in up to 15% of such cases [10]. Patients present with
infapatellar pain and walking disability due to cystic lesion
which involve metaphysis and diaphysis of proximal tibia.
These lesions clinically manifest when patients suffer any
type of complications. A related case of primary hydatid cyst
of the tibia presenting with a pathologic fracture simulating
benign bone cystic lesion is reported [69]. In both cases the
lesions were usually osteolytic and involved cortical bone
and extended to soft tissues. These cases emphasize the
importance of considering hydatid disease in the differential
diagnosis of cystic bone lesions, especially in individuals
coming from regions where the disease is endemic.

Involvement of the long tubular bones is rare in hydatid
bone disease. Patients are initially asymptomatic and usually
present at a later stage of the disease when the bony lesions
are extensive [70]. Diagnosing long bone hydatid disease
(diaphyseal hydatid disease) is challenging, even in endemic
regions, and a high index of suspicion is required because the
radiologic findings often mimic other bone pathologies. For
instance diaphyseal bone hydatidosis can be initially mis-
diagnosed as a low-grade malignant tumor and given wrong
treatment. Recurrence following treatment can occur after a
long period of quiescence.

3. Diagnosis

The most common radiological manifestation of skeletal
hydatid disease is a lucent expansile lesion with cortical

thinning. Bone hydatid disease lacks a typical clinical
appearance and image characteristics on X-ray or computed
tomography (CT) scan are similar to those of tuberculosis,
metastases, giant cell tumour or bone cysts [71]. The primary
role of CT in diagnosis is in the recognition of the
extraosseous spread of the hydatid disease within the soft
tissues which is quite variable and may have the typical
pattern of a cystic lesion seen as a round or oval area
containing fluid, with sharp and thin margins, exhibiting no
contrast enhancement.

Magnetic resonance imaging (MRI) shows distinctive
diagnostic features of bone hydatid disease, especially in the
spine bones. The magnetic resonance imaging signal intensity
pattern of the hydatid daughter cysts reflect their contents and
may vary depending on whether cysts are dead or alive.

Radiologically, computed tomography (CT) scanning and
ultrasonography remain a useful combination recommended
for both achieving a correct diagnosis and for planning of
appropriate treatment [25, 72]. The diagnosis of cystic lesions
in the sacrum requires experience and necessary skills to
achieve differential diagnosis of different cystic lesions [32].

Magnetic resonance imaging (MRI) is the preferred
imaging tool in the diagnosis of hydatid cysts located in
various parts of body and recent use of diffusion-weighted
[DWMRI] is reported to help differentiate complicated
infected hydatidosis from abscesses, epidermoid cysts from
arachnoid cysts, and benign from malignant vertebral
compression fractures [27, 74]. Diffusion-weighted MRI can
also help differentiate between infections requiring
immediate surgery and those that can be treated medically
with antihelmintic treatment [74]. Fine needle aspiration
cytology used in the diagnosis of hydatid cyst without
procedure-related complication is reported in literature but is
not recommended due to risk of spillage and consequent
systemic spread of hydatid cyst.

4. Treatment

The only definitive treatment of bone hydatid disease is
complete resection of the involved area with a wide healthy
margin. The combination of antihelminthic therapy, wide
resection and the use of polymethylmethacrylate (PMMA)
results in the best outcome in the treatment of bone
hydatidosis. However, successful treatment of spinal hydatid
disease necessitates careful neuroradiological evaluation,
aggressive surgical intervention and this plus adjuvant
chemotherapy in some cases. This mode of treatment is
widely accepted and used [25, 75, 76].

The initial treatment of choice should be surgical excision
for neural decompression, and establishing diagnosis and en
masse excision of the spinal lesion depends largely on the
location and the extent of the lesion [33]. Various parameters
have to be considered before undertaking an operation. These
include the type of surgical procedures, extent of resection
and decision whether to perform spinal stabilization or not,
the site and extent of the disease and bone involvement and
the nature of destruction causing spinal instability [39, 77].
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Antiheminthics are commonly used agents in treatment of
primary and secondary hydatid disease. Albendazole is the
preferred antihelminthic agent used before and after surgery
to reduce risk of recurrence and/or facilitate surgery by
reducing intracystic pressure [37, 76]. However, there is
reported controversy on the duration of treatment [76] that
necessitates further research inquiry. The widely accepted
mode of use of albendazole has been for hydatid cyst
aspiration and reperfusion [15, 32, 33].

Follow-up periods of variable duration are critical intergral
aspect in the management of bone hydatid disease patients.
Follow ups are important in identification of postoperative
complications, in confirmation of cure and recurrent cases
[25, 26, 79]. During follow-ups, regular MRI scans should be
done to ensure that any recurrence cases are detected early
and and patients advised accordingly [79].

Even after best optimal treatment of bone hydatid disease,
recurrent cases are envitable. Such cases require reoperations
and are widely reported in literature [80, 81]. The recurrence
rate of bone hydatid disease is approximated at 30-40% but
the rate could be higher if longer follow-ups are undertaken
in future studies [82] particularly for those who live or travel
regularly within endemic areas. For this reason, it is
recommended that spinal hydatidosis should be considered in
the differential diagnosis of any patient who has been
previously treated for the disease, lived or traveled within
endemic areas and who presents with spine lesions and cord
compression [83].

5. Conclusion

Skeletal cystic lesions are rare yet because of their unusual
presentation, diagnosis can be missed. Surgeons should be
alert to bone hydatid disease, the disease should be suspected
in cystic lesions affecting any organ of the body and in
pathological fractures especially in endemic areas of the world.

Early diagnosis helps in appropriate treatment and salvage
of the bone whereas misdiagnosis and delayed diagnosis are
always fraught with the danger of amputation, recurrence and
sepsis. The diagnosis should include confirmed clinico-
radiologically  assessment  before  treatment  with
chemotherapy and or considered for surgery. Many patients
die after surgery and some may require long periods of
follow up which in many cases is costly and unsustainable in
poor developing countries.

The radiological appearance of the hydatid disease of

musculoskeletal system mimick tumors, and other
inflammatory bone conditions and creates diagnostic
challenges. Therefore  preoperative  diagnosis  of

musculoskeletal hydatid disease may sometimes difficult
clinically and radiologically. On radiography, different
radiographic changes may occur in the bone as the disease
evolves. In cases of osteolytic and inflammatory changes, it
may mimic any variant of nonspecific or specific
osteomyelitis. Bone erosion and destruction may lead to
almost complete osteolysis, bone may distort, and its
radiologic appearances may be confused with those of a

malignant bone tumor.

Computed tomography (CT) is more accurate in
delineating the area of bone destruction in bone hydatid
disease. The technique together with magnetic resonance
imaging is used in the recognition of extraosseous spread of
the hydatid disease within the soft tissues and bones.

The treatment of choice of spinal hydatidosis is surgical
removal of hydatid cyst(s) without rupture from the affected
area of the bone combined with stabilization, followed by
postoperative chemotherapy. Treatment with albendazole
seems to be beneficial both pre- and post-operatively.
Recurrence is very frequent after operation hence the need
for follow-ups. Treatment outcomes of osseous hydatidosis
are satisfactory only in locations where complete and wide
excision is possible. In the pelvis and hip, where radical
surgery is almost impossible, the results are disappointing.

It is evident that bone hydatid disease must be considered
in the differential diagnosis in any cystic lesions that are
rarely encountered in body localizations in populations living
in endemic regions. With the disease diagnosis challenging,
eradication difficult, and increasing recurrent cases,
morbidity and mortality high and prognosis poor the best
treatment remains an active prevention of the disease in
endemic regions.
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