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Hydatid Disease of the Central

Nervous System
Imaging Characteristics and General Features

Background; Hydatid disease primarily affects the liver and typically demonstrates charac-
teristic imaging findings. Secondary involvement due to hematogenous dissemination may
be seen in almost any locations, e.g. lung, kidney, spleen, bone and central nervous system
(CNS).

Objectives: To review the different aspects of hydatidosis of the CNS briefly and discuss the
pathognomonic features and rare varieties of radiological findings useful in preoperative
diagnosis of the disease in the human CNS.

Material & Method:; In a retrospective study, the records of almost 100 cases of CNS hydati-
dosis were analyzed. The available images were reviewed by independent observers, either
a radiologist or a neurosurgeon, and reported separately.

Results; In skull X-ray films, nonspecific changes denoted increased intracranial pressure,
skull asymmetry and curvilinear calcification in rare instances. Computed tomography (CT)
and magnetic resonance imaging (MRI) demonstrated the round or oval, well-defined cystic
mass with an attenuation or signal intensity similar to that of cerebrospinal fluid, with no
associated perifocal edema, and no contrast enhancement as the pathognomonic findings of
brain hydatidosis. Similar findings were detected in hydatid cysts involving the orbit, spinal
column and spinal cord with some variations. Such findings as mild perifocal edema, non-
homogenous contrast enhancement, non-uniform shapes, calcification and multiplicity or
septations have been the atypical radiological findings.

Conclusion; In endemic areas, familiarity with typical and atypical radiological manifestations
of hydatid disease of the CNS, will be helpful in making prompt and correct preoperative
diagnosis leading to a better surgical outcome.

Keywords: Brain, Computed Tomography, Echinococcosis, Orbit, Spine,
Magnetic Resonance Imaging.

Introduction

Hydatid disease is a worldwide zoonosis caused by the larval stage of the
Echinococcus tapeworm. The two main types of hydatid disease are caused
by E. granulosus and E. multilocularis. The former is commonly encountered in
the great grazing regions of the world particularly the Mediterranean regions,
Africa, South America, the Middle East, Australia and New Zealand. It is the
most common type of hydatid disease in human. The classical findings in hy-
datid disease are well-known, however, findings related to disease complications
and unusual anatomic locations and rare imaging presentations are less fre-
quently described in the literature. In this manuscript, it has been tried to pre-
sent the general features of hydatidosis of the CNS briefly and demonstrate a
variety of radiological findings important in the preoperative differential diagno-
sis of such lesions.’

Life Cycle

The life cycle of the E. granulosusinvolves two hosts. The definitive host may be
any carnivores but usually is a dog and the adult worm of the parasite lives in
the proximal small intestine of this animal and attaches by its hooklets to the
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intestinal mucosa. Eggs are released into the host's
intestine and excreted with the feces to be ingested
by the intermediate hosts such as sheep and cow.
The ovum loses its protective chitinous layer as it is
digested in the duodenum and the released hex-
acanth embryo or oncosphere passses through the
intestinal wall into the portal circulation and grows
into a cyst within the liver. The cycle will be com-
pleted when a definitive host such as dog, eats the
viscera of the intermediate host. The human can also
be the intermediate host as well through contact
with a definitive host such as a domesticated dog or
ingestion of contaminated water or vegetables.
When the parasite passes through the intestinal wall
to reach the portal venous or lymphatic systems, the
liver acts as the first line of defense and therefore, it
will be the most frequently involved organ.’® In
human, hydatid disease involves the liver in ap-
proximately 75% of the cases, the lung in 15%, brain
in 2%, vertebrae in 1%, and orbit in 0.2% to
0.8%.1791031 Once in the human liver, cysts grow to
a mass 1 cm in diameter during the first six months
and grows 2-3 cm annually thereafter, depending
upon the tissue resistance.’ In the brain, it takes 5 to
16 months for the cyst to grow to a mass 1 cm in
diameter.!” Compressible organs such as lung or
brain facilitate growth of the cyst and it has been
shown that brain hydatid cyst grows faster than that
of liver by a ratio of 3:1.120

Structure of the Hydatid Cyst

The hydatid cyst has three layers: A) the outer peri-
cyst, composed of modified host cells. This layer is a
dense fibrous zone in the liver and other organs. In
the brain, however, there is only a shiny fine gliotic
layer without any remarkable resistance surrounding
the primary un-ruptured cysts. B) the next layer is
the middle laminated membrane which is acellular
and allows the passage of nutrients, and C) the inner
germinal layer where the scolices (the larval stage of
the parasite) and the laminated membrane are pro-
duced. The middle laminated membrane and the
germinal layer form the true wall of the cyst usually
referred to as the endocyst. Daughter cysts are small
spheres containing the protoscolices. The inner-most
layer which is the germinative or fertile membrane
performs two major functions; 1) production of the
laminated membrane outward, and 2) germination of
the later generation scolices inward. The formation of
scolices takes place from the brood capsules attached
to the germinative membrane. The pedicle of the
brood cysts is very loosely attached to the germinal
layer of the mother cyst. On gross examination, the
vesicles resemble a bunch of grapes and may grow
through the wall of the mother cyst.>!¢ Cyst fluid is
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clear or pale yellow, has a neutral pH, and contains
sodium chloride, proteins, glucose, ions and polysac-
charides and is antigenic. When brood cysts and
vesicles detach within the cyst, and pass into the cyst
fluid, they form a white sediment known as "hydatid
sand." >°

Central Nervous System Involvement

Pediatric population consists of about 70% to 80%
of CNS hydatidosis.?%% Hematogenous spread is
the most common route of dissemination of the ova
to the CNS. Most cysts are acquired during child-
hood. Spinal hydatid disease is the most common
form of the bone involvement.2?! Although hydatid
disease may be located anywhere in the brain, it is
most frequently located in the hemispheres (90% to
95% of the cases), particularly in the territory of the
middle cerebral artery mostly in the postrolandic
parts of the hemispheres.!!! The orbit,'%** hypo-
thalamus,'® pons,>? the subarachnoid space of cere-
bellopontine angle,”” ventricular system,® aqueduct
of Sylvius,! and intracranial epidural space3® comprise
the rare locations for growth of hydatid cyst. In this
article, it is not intended to discuss the clinical pres-
entation or management of hydatidosis of the CNS.
It is meant to focused only on the imaging studies
and the tips for differential diagnosis of CNS echino-
coccosis.

Imaging of the CNS Hydatidosis

The skull X-ray may demonstrate unilateral
enlargement of the vault, suture separation (Figure 1)
or erosion of the posterior clinoid process and calcifi-
cations.’%17:3336

Figure 1: Plain skull X-ray demonstrating the asymmetric skull expansion

with suture departure and bone erosion in the left frontal region
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Figure 2: Contrast enhanced CT scan showing a large oval-shaped
low density lesion involving most of one hemisphere causing midline
shift and contra-lateral ventricular dilatation.

Figure 3: T1 low
intense, T2 hperintens
round cyctic lesions
without prepheral edema

Iran. J. Radiol., December 2003;

CT (Figure 2) and MRI (Figure 3 a to d), both demon-
strate a well-defined oval or cystic mass with an
attenuation or a signal intensity similar to that of
cerebrospinal fluid. The lesions do not enhance after
injection of contrast medium.

Although the lesion may cause extrinsic compres-
sion on the ventricular system with subsequent
development of hydrocephalus, there is no associated
pericystic edema as is typically observed in abscesses
and cystic tumors on rare occasions.**182>3%41 The rim
of these cystic lesions may occasionally enhance after
injection of contrast medium and may show perifocal
edema_l,7,23,37,39,42

The cysts are usually single. However, there may
be multiple cysts primarily lodged within the CNS or
multiple cysts secondarily developed after rupture of
a primary or mother cyst.®3? The multiple cysts
appear as small and large multilocular cystic lesions
on CT and MRI (Figure 4). The cysts are ovoid or
polygonal resembling a bunch of grapes. There may
be perifocal edema or even a fine enhancement after
injection of the contrast medium, both on CT and
MRI.1141523.293242 The cyst may be hyperdense on un-
enhanced CT (Figure 5) with a calcified ring sur-
rounding the cyst cavity,® or it may be septated.**?
Partial or complete calcification and internal parti-
tioning are other rarely described features of hydatid
cysts of the CNS, anecdotally reported in the litera-
ture as CT or MRI findings.?

Calvarium is another rare site of involvement by
hydatid disease.}?? It grows as an expansile intradip-
loic lesion (Figure 6) and should be differentiated
from all other cystic intradiploic pathologies such as
cysticercosis and leptomeningeal cysts. CT using
bone window density and MRI, both can be comple-
mentary studies for differentiation of other possible
intra-diploic lesions."4

Orbit

A young patient from rural areas, presenting with
painless unilateral exophthalmos. CT and/or MRI
showing single or multiple homogenous retrobulbar
masses with regular contour and fine rim enhance-
ment after injection of contrast material (Figure 7)
can be characteristic of orbital hydatidosis. Destruc-
tion of the wall of the orbit visible both on plain skull
X-ray and CT is another finding compatible with
gradual and slow growth of the lesion.!1031.38
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Figure 4: a) CT scan with contrast demonstrating multiloculated hydatid cyst with mild enhancement of the cyst wall., b-f ) MRI T1, low

intense and T2, hyperintense multiloculated hydatid cyst.

Structure of the Spinal Hydatid Cyst

Spinal hydatid disease is the most common form of
bone involvement accounting for more than 50% of
cases of hydatid disease of the bone.! Some imaging
characteristics are typical for spinal hydatid disease.
These include lack of osteoporosis and sclerosis in the

™

Figure 5: CT scan demonstrating a
rather completely calcified hydatid
cyst.

diploic hydatid cyst
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Figure 6: Plain skuII;(-ray showing expansion
of the parietal parasagital bone due to an intra-

host bone, absence of damage to the disc space and
spread of the disease either via hematogenous route
to the more vascular areas of the vertebra, or via a
subperiosteal and subligamentous path to the

paraspinal region that results in involving a contigu-
ous rib and destructing the adjacent costo-chondral
junction.!230

SE i
Figure 7: CT scan showing a retroglobally
located single hydatid cyst with enhancing wall
after injection of contrast medium.

Iran. J. Radiol., December 2003;
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i)

CT scan allows a precise assessment of osseous lesions
and can clearly depict hydatid cysts or the microve-
sicular polycystic vertebra as observed in the last
stage of involvement of the vertebral body—before
the affected vertebra collapse. MR imaging, however,
is superior to CT since it can demonstrate involve-
ment of the neural structures.'??83 The X-ray find-
ings are mostly nonspecific whereas, CT and MR
findings are almost characteristic, showing the cysts
which are usually in an alveolar and/or a diffuse form
typically compressing the spinal cord posteriorely or
postero-laterally.?”30 Pure spinal cord hydatid cysts
can be extradural, subdural, subarachnoidal or in-
tramedullary.’>?¢ MRI (Fig 8) is the diagnostic tool of
choice for depicting such lesions.?!:3334

Discussion

Even though CT and MRI findings of hydatidosis
can be pathognomonic, the physicians practicing in
endemic areas must be familiar with specific clinical
and paraclinical features of the illness and look for
the systemic involvement of the disease while refer-
ring the patients to a neurosurgical department.
Considering liver as the most common organ in-

Iran. J. Radiol., December 2003;

Figure 8(a-j): CT scan and MRI
at the cervicothoracic levels
showing multiple hydatid cysts
placed between the paraspinal
muscles, eroding the laminae of
the vertebrae, extending into the
epidural space at several levels,
destructing the adjacent verte-
bral bodies and costo-chondral
junction, and infiltrating the

- pleural cavity.

volved by hydatid cysts, abdominal CT scan is the
diagnostic tool of choice with a higher rate of accu-
racy than ultrasonography for detecting the visceral
cysts.30

In the brain, differentiation of the suspected lesions
from arachnoid cysts, brain abscesses and cystic brain
tumors are of major importance. Absence of peri-
lesional edema and rim enhancement are valuable
findings on CT and MRI, nevertheless, clinical find-
ings such as a young age at presentation, asymmetri-
cal head configuration, signs of chronically increased
intracranial pressure, epilepsy and recent appearance
of neurological deficit are important clues tending
the history of the illness towards a more benign
acquired illness.!71335 Considering the reports about
the presence of rim enhancement and pericystic
edema in cerebral hydatidosis, possibly due to the
leakage of the cyst material through the cyst wall
that induces reaction of the surrounding glial tissue,
some difficulty and pitfalls may happen in preopera-
tive differential diagnosis of such cystic lesions if the
diagnosis is made solely based on the imaging find-
ings.!3637 Proton magnetic resonance Spectroscopy
(MRS) has been performed in some cases of intracra-
nial hydatidosis. Besides lactate, alanine, and acetate,
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a large resonance of pyruvate was observed in these
cases. These findings were further confirmed by ex-
vivo high-resolution NMR spectroscopy of the evacu-
ated cyst fluid, as well as the fluid aspirated from a
cyst in the liver of the same patient. The MRS, there-
fore, may be used as an adjunct to imaging for the
diagnosis of intracranial hydatid cysts. It may also be
used for monitoring the response to drug therapy.?

Conclusion

The typical appearance of hydatid cyst of the CNS is
a large non-enhancing cyst of CSF density in CT and
MRI with no pericystic edema and no rim enhance-
ment after injection of the contrast medium. There
may be however, occasional atypical appearances
worthy to be aware of. These include irregularity of
the cyst wall contour, enhancement of the surround-
ing rim, isodensity or heterogeneity of the cyst con-
tent, surrounding brain edema and globular or curvi-
linear calcification. Awareness of such atypical find-
ings on CT or MRI can prevent misdiagnosis and
inappropriate premature puncture of the lesion
during surgery that may result in subsequent catas-
trophe.

Of clinical importance is that a great liver hydatid
cyst may be asymptomatic and discovered inciden-
tally by sonography or CT scanning. The majority of
them will undergo spontaneous abortion and do not
need any active intervention. This is not the case for
the hydatid cyst of the CNS. Because of the unpre-
dictable growth pattern of CNS cysts, until a proper
medical therapy is discovered, they must be surgi-
cally removed at almost any stage they are diagnosed.
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