


Novel diagnostic procedure

Figure 1  (A) Coronal fluid attenuation inversion recovery (FLAIR) MRI of the brain showing a large well-defined, unilocular, cerebrospinal fluid-like
cyst (*) located in the right parietal lobe. The cyst is causing minimal mass effect on the occipital horn of the right lateral ventricle (arrow) with mild
surrounding vasogenic oedema. Collapsed membranes are seen in the medial and inferior aspect of the cyst (open arrows). (B) Axial T2-weighted MRI
of the brain showing the right parietal hyperintense hydatid cyst (*). The cyst has a thin hypointense rim (arrow) with mild surrounding vasogenic
oedema along its anterior aspect. Collapsed membranes are seen in its medial aspect with a ball-of-wool pattern (open arrows). (C) Axial T1-weighted
MRI of the brain after gadolinium administration showing the right parietal hypointense hydatid cyst (*) with the non-enhancing collapsed membranes
seen in its medial aspect. (D) Single voxel MR spectroscopy from the central cystic portion of the lesion showing increased choline, a small peak at
2.40-2.50 ppm representing pyruvate and succinate (oblique arrow), and a large abnormal peak at 2.2 ppm representing glutamate/aminoacids
(horizontal arrow). Pyruvate and succinate are well-known metabolic end products arising from microorganisms. (E) Single voxel MR spectroscopy
from the peripheral solid portion of the cystic lesion showing increased choline/N-acetyl aspartate ratio.
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Figure 2 (A) Intraoperative
photograph showing the right parietal
lobe lesion with its white wall. (B)
Intraoperative photograph of the
ruptured cystic lesion showing a large
cavity of a unilocular cyst and its
pearly white wall.

valproate sodium. Pathological examination of the surgical spe- weakness or sensory deficit. Repeat ultrasound of the abdomen
cimen was consistent with hydatid cyst with a thick collagenous and pelvis and chest X-ray were all normal. Repeat MRI of the
laminated fibrotic cyst wall, inner germinal lining and a free brain and spinal cord after 3 months showed the surgical cavity

scolex (figure 3A,B). Follow-up examinations showed no motor with no new lesions.
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Figure 3 (A) Low-magnification A
photomicrograph revealing lamellated

fibrous and chitinous wall (*) and

inner germinal lining (arrow). (B)

High-magpnification photomicrograph of

the specimen demonstrating a thick

collagenous laminated fibrotic cyst *
wall, the germinal membrane (*) with

mononuclear reactive cells and a free

scolex (open arrow) in the cyst lumen.

DISCUSSION

Hydatid disease is a worldwide zoonosis commonly seen in the
Middle East, Mediterranean countries, South America, Africa,
New Zealand and Australia.! It is produced by the larval stage
of the Echinococcus tapeworm, with the most frequently
encountered type in humans being E. granulosus." Central
nervous system involvement is very rare representing only 1%
of all cases.! In addition, intracranial hydatid disease represents
1-2% of all cerebral space-occupying lesions.>™ Cerebral
hydatid disease is usually diagnosed during childhood and is
often solitary."  * ° Multiple cerebral hydatid cysts bring rare
usually result from dissemination secondary to spontaneous,
traumatic or surgical rupture of a primary cyst.°”® Although
hydatid disease may be located anywhere in the brain, it is most
frequently found in both hemispheres, particularly in the
middle cerebral artery territory with the parietal lobe being the
most common site.! > * Very rarely the cysts are located in the
posterior cranial fossa or ventricles.” ? In patients with cerebral
hydatid disease, concurrent hepatic, pulmonary and other organ
involvement has been reported.> '°~'% In our case, no other
pathology was detected outside the brain.

Cerebral hydatid cysts may not show any symptoms until they
reach a considerably large size. They usually present with focal
neurological deficit and features of raised intracranial pressure;
the latter results from the large size or interference with CSF
flow. Most patients present with headache and vomiting, fol-
lowed by motor weakness and seizures. In addition, it is worth
mentioning that the antibody response in cases of intracranial
hydatid disease, as also noted in our case, is usually absent or
very low, especially when the cyst is calcified rendering the sero-
logical diagnosis of intracranial hydatid disease a challenge.'?

The differential diagnosis of intracranial cystic lesions is wide,
including cystic and necrotic malignancies as well as a wide
range of benign lesions such as abscesses. Differentiating these
lesions is essential in the management and can be at times diffi-
cult. This is particularly important in cases of rare lesions, such
as hydatid cysts. Therefore, imaging is essential in providing
accurate diagnosis and guiding the management of this rare
disease. CT and MRI demonstrate a well-defined spherical or
oval homogeneous cystic lesion with a thin wall and smooth
margins and imaging characteristics of the cystic component
similar to that of CSE!' On unenhanced CT, the cyst wall can be
isodense or hyperdense when compared to the brain tissue.> On
MRI, the cyst wall usually has low signal intensity on both
T1-weighted and T2-weighted images.” * Calcification of the
wall is extremely rare, reported to be <19% of all cases' * * 14-1¢

B

and was noted in our case on pathological examination.
Although the mass effect is prominent, surrounding oedema and
rim enhancement are usually absent in untreated or uncompli-
cated cases, unlike what is typically seen in cerebral abscesses
and cystic tumours.’ > * '* '® MR spectroscopy and diffusion-
weighted imaging have recently been used to further aid in dis-
tinguishing brain hydatid cysts from cerebral abscesses and cystic
or necrotic brain tumours.'”*! Kohli et al'® performed in vivo
MR spectroscopy analysis in a patient of intracranial hydatid
cyst and found an MR spectroscopy pattern different from that
seen in other cystic lesions of the central nervous system.
Besides lactate, alanine and acetate, there was a large resonance
for pyruvate."® Chand et al'” demonstrated mildly elevated
choline, depressed creatine and NAA, and a large peak of
lactate, pyruvate and acetate.'” Acetate and succinate are well-
known metabolic end products arising from microorganisms.>*
Although succinate and acetate are not specific for hydatid cyst
and are seen in abscesses and other parasitic diseases such as
neurocysticercosis,”> > pyruvate has been considered a specific
in vivo marker for cestodal, in particular hydatid cysts.!” "’

In our case of pathologically proven intracranial hydatid cyst,
MR spectroscopy of the central cystic part of the lesion showed
elevated choline as well as pyruvate and succinate picks. MR
spectroscopy of the peripheral solid part of the lesion showed
increased choline/NAA ratio and a large peak of lipids. As
proton MR spectroscopy provides a non-invasive method for
examining a wide variety of metabolites in the human brain, it
can be used as an adjunctive modality to identify the nature of
intracranial lesions including hydatid cysts.

Hydatid cysts have three layers; an outer pericyst which repre-
sents response of the host to the parasite, a middle laminated
acellular membrane which permits the passage of nutrients and
is impervious to bacteria, and an inner thin and translucent ger-
minal layer. The infectious embryonic tapeworms (Scolices)
develop from the brood capsule, which is an outpouching of the
germinal layer. The thickness of the cysts layers depends on the
hosting organ in which the cyst is located; these layers are often
thick in hepatic hydatid cysts and sometimes visible in the brain.

The primary treatment of intracranial hydatid cysts is surgery
and should be as radical as possible. Injection of formalin and
evacuation of the cyst was the technique used until 1967."
Thereafter, the Dowling technique has been used to remove the
cyst as the most common and the gold standard method; unfor-
tunately, some intraoperative difficulties may be encountered.
Cyst rupture during surgery may occur in 28% of the cases.”® ¢
Cyst rupture into the subarachnoid space may lead to
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widespread dissemination followed by a severe anaphylactic
response, in addition to a higher recurrence rate. In the case of
intraoperative rupture, the operative site should be systematic-
ally and repeatedly cleaned with a solution of 3% NaCl or 10%
formaldehyde. Albendazole is recommended in cases of intrao-
perative rupture of the cysts and in case of recurrence. It is also
recommended in inoperable cases of multifocal disease or
involving vital brain structures."® Preoperative albendazole
therapy may effectively reduce the tension of an intracranial
hydatid cyst.?” ?® Indications for preoperative or postoperative
therapy with albendazole or mebendazole include rupture, mul-
tiple organ involvement, multiple brain lesions, recurrence and
preoperative volume reduction.?’ 3°

Conclusion

Hydatid disease of the brain is a rare disease in non-endemic
areas that should be included in the differential diagnosis of
cystic lesions of the brain, especially in a child coming from a
farming region. The diagnosis of the hydatid cyst could be very
hard especially when serological tests are negative. It has a
typical radiological appearance; however, CT scan and MRI are
the most reliable means of preoperative diagnosis. Although CT
is superior in detecting calcification of the cyst wall, when
present, MRI is better in detecting multiplicity and defining the
anatomic relationship of the lesion with the adjacent structures
and helps in surgical planning. The MR spectroscopy findings
of the present case were specific to what it may be present in
cases of hydatid disease of the brain. In vivo MR spectroscopy
may be used as an adjunct in the diagnosis of intracranial
hydatid disease.

Learning points

» Eechinococcosis is a worldwide zoonosis produced by the
larval stage of the Echinococcus tapeworm.

» Intracranial hydatid disease is a rare disease with a reported
incidence of 1-2% of all cases.

» Most of the cysts are located in the supratentorial regions;
most commonly in the parietal lobes.

» Cerebral hydatid cysts may not show any symptoms until
they reach a considerably large size. Accurate preoperative
diagnosis is challenging and imaging is essential to
differentiate from other intracranial cystic lesions.

» MR spectroscopy is a novel imaging modality showing a
specific pattern for hydatid cysts different from the other
cystic lesions of brain. MR spectroscopy can be used as an
important adjunct to imaging in the differential diagnosis of
intracranial hydatids.
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