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ABSTRACT

Hydatid disease is one of the common parasitic infestations in many parts of the world with involvement of any organ
inside the human body. Ocular hydatid cyst is one of such locations and is a relatively rare entity. However, with the
help of MRI imaging and super added benefit of MRI Spectroscopy, the diagnosis of hydatid cyst can be reached to
with great confidence, which dictates the proper line of management in such patients.
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1. Introduction

Hydatid disease is an endemic parasitic disease in many
parts of the world and is well described in literature [1].
The most common form being the hepatic and the lung
hydatid cyst [1]. Orbital Hydatid cyst is rare manifesta-
tion of echinococcal infestation. It represents 1% - 2% of
all hydatid disease and less than 0.3% - 1% of all intra-
orbital lesions, however, the percentage is quite high in
some endemic regions of the world [2-7]. Here, we report
a case of orbital hydatid cyst diagnosed by MRI findings
in correlation with MRI Spectroscopy and confirmed by
post-operative histopathological analysis.

2. Case Report

A 48 years old male patient came was referred with com-
plaints of progressive painless proptosis and mild restric-
tion of eye movements involving the left eyeball since 3
months. There was no significant reduction in visual acu-
ity. On clinical examination, there was lid edema and che-
mosis noted on local examination of the eye. The patient
was farmer by occupation and had positive history of
contact with domestic animals for many years. There was
no history of any trauma to the eye.

Initially, the patient was evaluated by B scan of the
eye which showed extra-ocular anechoic well-defined
cystic lesion on the superior aspect of the left eyeball
(Figure 1). The lesion was suspicious to be hydatid cyst
and for further evaluation MRI orbit was done. 1.5 T
MRI scan was done with surface coil which is basically a
receiver coil.
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MRI of the orbit revealed well-defined cystic lesion,
appearing hypointense on T1W sequences (Figure 2),
hyper intense on T2W sequences (Figure 3) and hypo in-
tense on T2W FLAIR sequence (Figure 4), supero-me-
dially involving the extra-ocular but intra and extra-conal
compartment of the left orbit. It was measuring approxi-
mately 2.1 x 2.4 x 1.9 cm with mild peripheral enhance-
ment of its walls (Figure 5) and there was no significant
peri-lesional edema. There was no focus of blooming
noted inside the lesion on gradient echo sequences (Fig-
ure 6) ruling out the possibility of hemorrhagic compo-
nent or calcifications. Also, diffusion weighted images
and apparent diffusion coefficient maps did not show sig-
nific ant diffusion restriction within the lesion ruling out
abscess formation. The optic nerve had been displaced
with remodeling of the bony orbital roof and the lateral
wall.

To confirm the nature of the cystic fluid inside the le-
sion, single voxel proton MRI Spectroscopy of the lesion
with short TE (31 milliseconds) was performed (Figure
7). After using water suppression adjustment and base-
line correction, peak integrals were calculated. It re-
vealed significant Pyruvate peak at 2.4 ppm and elevated
lactate seen as a doublet peak at 1.3 ppm. As this was an
orbital lesion, NAA concentration did not came into pic-
ture, which is basically a marker of neuronal integrity.
Pyruvate peak is more specific and has been mentioned
in literature as an in vivo marker of hydatid infestation.

The patient was screened for other primary focus of
hydatid cyst inside the ultrasound (US) of the abdomen,
which did not reveal any other lesion.
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Figure 1. Ultrasonography image showing well defined retro-globar, cystic, anechoic and avascular lesion compression the

left eyeball.

Figure 2. T1IW sagital image showing the uni-locular hypo
intense cystic lesion noted postero-superior to the left eye-
ball.

After starting the patient on Albendazole, the decision
for surgical removal of the cyst was taken. By fronto-
orbital craniotomy approach and excision of the orbital
roof, the cyst was accessed. The contents were aspirated
and then the cyst walls excised. Povidone iodine solution
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Figure 3. T2W coronal image showing the intra and ex-
tra-conal components of the lesion on left side.

(5% wi/v) was introduced inside the residual cavity which
acts as a scolicidal agent. The surgery was uneventful
and specimen sent for histo-pathological examination
which confirmed the diagnosis of infected hydatid cyst.
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Figure 4. Axial T2W FLAIR image showing well-defined
hypointense lesion in left orbit with suppression of the fluid
signal intensity.

Figure 5. Pre and post contrast T1IW fat suppressed axial
images showing mild peripheral enhancement of the lesion.
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Figure 6. Gradient echo based image showing no significant
blooming within the lesion ruling out hemorrhage or calci-
fication.

3. Discussion

The parasitic agent for Hydatid disease is Echinoccocus
granulosus, with dog being the primary host and sheep
and cattles as intermediate host. Man is an accidental
host, in this life cycle. Most commonly liver and lungs
are involved [1]. It may be unilocular or multilocular. Or-
bital hydatid is rare manifestation of hydatid disease, and
represents 0.3% - 1% of all cases [2-7]. Orbital hydatid
can be primary or secondary depending on whether it is
the only manifestation or a part of disseminated hydati-
dosis [8,9]. Deve (1921) and Demaria (1919) success-
fully demonstrated the development of a hydatid cyst
experimentally in the eyes of experimental animals. Or-
bital hydatid cysts are usually located on the supero-lat-
eral or supero-medial aspect of the orbit [10].

Patients present commonly with painless proptosis for
months, associated with mild periorbital pain and me-
chanical restriction of ocular movements. Defective vi-
sion, chemosis, exposure keratitis, headache are other cli-
nical features [11].

The differential diagnosis of such ocular cysts includes
abscess, orbital hematoma, lymphangioma, lacrimal cysts
or dermoid cysts. Abscess can be suspected if constitu-
tional symptoms like fever, headache is present. Only
Peripheral enhancement rules out other lesions like he-
mangioma, lymphangioma and malignant tumors which
have their own unique enhancement patterns. Dermoid
cysts show fatty and calcified components within simul-
taneously.

The various radiological investigations including ul-
trasound (US), CT scan & MRI in correlation with MRI
Spectroscopy help to confirm the correct diagnosis. On
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Figure 7. Single voxel MRI spectroscopy image with short TE of 31 milliseconds showing Pyruvate and L actate peaks at 2.4

and 1.3 ppm respectively.

US, diagnostic double layer sign of the cyst wall is seen
in some cases. “Spoke wheel pattern” and “water lily
sign” are classically described in literature. Contrast en-
hanced CT scan shows mildly enhancing cystic lesion
having fluid attenuation of 3 - 30 HU with few calcifica-
tions, multiple septae and globe deformity if present.
MRI shows well defined lesion, T1 and T2 FLAIR hy-
pointense & T2 hyper intense lesion, characteristic of
cystic lesion.

MRI Spectroscopy is a new tool for confirmatory di-
agnosis of the hydatid cyst in cases of dilemma. Proton
MR Spectroscopy shows markedly elevated pyruvate,
elevated succinate, acetate, and alanine peaks [12-14],
and lipid-lactate peak at 1.33 ppm. Elevated myoinositol
has been reported by Sreedhar et al. [13]. There are py-
ruvate and succinate peaks found at 2.4 ppm and 2.5 ppm
respectively. These are metabolic end products arising
from microorganisms. Succinate peak is, however, non-
specific and can occur in hydatid disease, neurocysticer-
cosis, and abscesses [14]. Pyruvate peak is more specific
and has been mentioned as an in vivo marker of hydatid
infestation [13-16]. Acetate and succinate peaks are seen
in both parasitic cysts and bacterial abscesses and are
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noted at 1.9 ppm and at 2.5 ppm respectively. Abscesses
show higher Acetate:succinate ratio, while succinate:ace-
tate ratio is higher in hydatid and neurocysticercosis [12,
14]. Monika et al., have shown creatine peak in neuro-
cysticercosis and its absence in hydatid [17]. Garg et al.
experimented on fertility assessment of hydatid cyst ex-
vivo by MR spectroscopy [12], which showed presence
of malate and fumarate in addition to other resonances in
fertile cysts. Zoran et al. described unusual appearance of
the cyst on MRI which can be attributed to the layering
of hydatid sand [18]. In this patient, MR Spectroscopy
with short TE, there was presence of lactate peak, pyru-
vate peak, with small acetate peak at 1.9 ppm. The suc-
cinate and pyruvate peaks are close together and cannot
be easily distinguished from each other.

Total surgical excision is the definitive treatment of
such lesions. Various surgical approaches have been de-
scribed. There are two main routes, the transcranial ap-
proach which is selected for lesions having an intracra-
nial extension when it is necessary to expose the optic
nerve and for lesions located superiorly to the optic nerve
and the lateral orbital approach is the procedure most
commonly used to treat intraorbital lesions located in the
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lateral compartment of the orbit. Rupture of the cyst dur-
ing surgical dissection is common occurrence and hence
scolicidal agent has to be used to prevent relapse. Al-
bendazole is usually begun 2 - 4 weeks before surgery as
an adjuvant and also decreases relapse.

4. Conclusion

In conclusion, MRI scans in correlation with MRI Spec-
troscopy can confidently diagnose Hydatid cyst due to its
unique characteristic findings, which helps in deciding
the proper line of management. MRI Spectroscopy has
evolved as a modern non invasive modality of choice for
diagnostic purposes which is based on the grounds of
analyzing the biochemical alterations inside the body due
to various pathological conditions.
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