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Introduction

Multiple bilateral cerebral cystic echinococcosis is uncommon
and often causes a diagnostic dilemma due to its rarity. It is
caused by the larva of Echinococcus species and humans act
only as intermediate hosts. They are infected either by food
contaminated with eggs of the pathogen or via direct contact
with dogs, the usual definitive host of the pathogen. Echino-
coccus infection is widely prevalent in Mediterranean, South
American, Middle Eastern, Central Asia, East Africa countries,
and Australia.1 The reported incidence of primary echinococ-
cosis of brain is 2%.2 Brain is usually involved secondary to

infestation in other organs, commonly liver and lung.Multiple
lesions canmanifest either following ruptureof a single parent
cyst in brain or by systemic dissemination from another
primary source of infection. Here, we are presenting a very
rare case of multiple primary adult hydatid cysts of brain that
underwent successful surgical excision.

Case Report

A 47-year-old patient presented to emergency department
with a history of intermittent headache along with occa-
sional episodes of vomiting for 6 months. He also had
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Abstract Although cases of intracranial hydatid cysts are commonly encountered, majority of
them are secondary and are seen in children. Primary bilateral multiple intracranial
hydatid cysts in adults are a neurological rarity. Intracranial involvement usually occurs
following infestation of the other organs in the body by the pathogen. Multiple lesions
in brain can manifest either following rupture of a single parent cyst in brain or by
systemic dissemination from other organs. Here, we are presenting an adult patient
who underwent successful surgical removal of multiple primary hydatid cysts of brain.
A 47-year-old male patient presented with features of raised intracranial pressure and
other focal deficits. Magnetic resonance imaging showed multiple cystic lesions on
both sides of the cerebrum. Similar primary lesions elsewhere in the body were ruled
out by other investigations. He underwent successful surgical removal of all the lesions.
Intraoperative picture and histology were suggestive of hydatid cyst. In published
literature, there are very few cases similar to ours. Echinococcosis should be considered
as a differential diagnosis in multiple cystic lesions of the brain in endemic areas. Early
diagnosis, proper surgical technique, and standard antihelminthic drug regimen are
the key to achieve good outcome in these patients.
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weakness of right half of body with decreased verbal output
for the past 3 months. There was no history of any seizures.
Glasgow Coma Scale at presentation was E3V(A)M6. Right
hemiparesis and Broca’s aphasia were present. Blood tests
revealed mild leucocytosis with eosinophilia. Magnetic res-
onance imaging (MRI) brain showed multiple cystic lesions
on both sides of midline. Cysts were of larger size on left side
with significant compression over the brain parenchyma and
midline shift to right (►Fig. 1A, B). Lesions were hypo on T1-
weighted (T1W) and hyperintense on T2W MRI. Contents of
the cysts had cerebrospinal fluid (CSF) like signal intensity.
Based on MRI findings, possibilities of hydatid cyst, multiple
abscess, and cystic astrocytomawere considered. Abdominal
ultrasound and chest computed tomographic were per-
formed to rule out involvement of other organs and were
found to be normal. With hydatid cyst as the most probable
diagnosis inmind, Albendazolewas started before surgery to
neutralize protoscolices and continued in postoperative
period. Patient was taken up for surgery. Since the sizes of
the cysts were bigger on left side and mass effect too was
more on the left, initially surgery was planned on that side.
Patient was positioned supine and head was fixed with
Mayfield clamp system with head rotated to right. Skin
incision was placed and a left frontotemporoparietal crani-
otomy was done. All possible precautions to avoid rupture of
the cysts were taken. The drill vibrationwas set at minimum
required level for craniotomy as vibration of the drill itself
can cause rupture of the superficial cysts. Particular carewas
also taken to avoid dural breach during craniotomy. Follow-
ing craniotomy, dura mater was found to be stretched out by
the underlying cysts. It was very challenging to open the dura

over the cysts without rupturing them. Therefore, dural
incision was placed at an area where thinning was not
apparent and dura was lifted carefully over the thinned
part with copious irrigation of saline. Following durotomy,
one of the cysts was surfacing. Careful dissection was per-
formed with placement of wet cottonoids at the interface of
cyst and cortex. Adhesiolysis all around the cyst were done
and once the whole cyst was visualized, saline irrigation
through the infant feeding tubewas done forhydrodissection
of the cysts (►Fig. 2). On the left side, two large and three
small cysts were dissected out. The operative cavity was
washedwith saline and closurewas done in layers. After that
the Mayfield three pin fixation systemwas rotated to the left
and same steps were repeated on the opposite side. Follow-
ing similar operative steps, two cysts were removed
(►Fig. 3). One of the cysts was buried in the cortex and
hence cortical incision was placed to expose it before careful
excision (►Fig. 4). None of the cysts ruptured during surgery.
Following surgery, patient showed significant improvement
in raised intracranial pressure features. He was placed on a
regimen of albendazole. The hemiparesis improved signifi-
cantly but speech difficulty did not show any satisfactory
improvement. Total duration of the surgerywas 194minutes.
Histopathology was suggestive of echinococcosis (►Fig. 5).
The enzyme-linked immunosorbent assay for Echinococcus
granulosus antibody was positive.

Discussion

There are few published reports of primary cerebral echino-
coccosis in adults compared with other sites.3,4 Moreover,

Fig. 1 (A, B) Preoperative magnetic resonance imaging showing multiple cystic lesions on both sides of brain.

Fig. 2 Microphotograph showing the layers of the cyst wall with scolex (hematoxylin and eosin 100x).
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they are more commonly seen in children. Presence of a
patent ductus arteriosus allowing blood to shunt from right
to left bypassing the lungsmay be a predisposing factor for it.
Al Zain et al5 proposed following ways by which multiple
hydatid cysts in brain can be caused:

1. Multiple echinococcal eggs ingestion resulting in multiple
individual primary lesions.

2. Rupture of a primary cyst.
3. Multiple cysts emanating from other organs like liver and

lungs.

In addition, lung echinococcosis resulting in capillary
invasion6 and pre-existing left ventricular pathology in a
patient of hydatid cyst6,7 are already reported in literature as
possible mechanisms for multiple echinococcosis.

In reported literature, there are no large series studying
the management, complications, and outcome of surgery in
multiple primary hydatid cysts of brain in adults. Most of
them are case reports of single or few cases.3,4,8,9 Svrckova
et al in their report of three cases mentioned that such cases
usually present with raised intracranial pressure or focal
deficits but sometimes may present with unusual features
like embolic stroke.4 However, Ramosaço et al reported that
these cases may be asymptomatic for a long duration with
only vague symptoms and can suddenly deteriorate.9 In our
case too, the patient had symptoms for a long duration
without focal deficits till the cysts attained very large sizes.

The differential diagnosis between primary and second-
ary cysts can be complicated at times but can be made by
detailed examination of the cysts. In our case, there was
presence of myriad of scolices along with capsule inside the
cysts. Since there was no evidence of hydatid in other organs
too, it can be categorically stated that it was a case of primary
echinococcosis.

In all the reported cases of multiple hydatids of brain, the
mainstay of treatment is antihelminthic therapy along with
surgical removal of cysts. However, surgical removal may
pose challenges in selected cases where the cysts are deep
seated, located inside the ventricles or in presence of calcifi-
cation8,9 Svrckova et al in their case emphasized the need for
prolonged follow-up and continuing antihelminthic therapy
for a long duration in cases where incomplete excision of the

Fig. 3 One of the cysts being delivered unruptured.

Fig. 4 Multiple cysts following surgery.

Fig. 5 One of the deep-seated cysts seen following corticotomy.
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cysts was done.4 Such cases are prone to relapse as was seen
in one of their cases.4 Compared with all these reported
cases, our case had some unique characteristics. In none of
the published cases, large cysts were located on both sides of
the midline. Also, the serological studies confirmed the
diagnosis as E. granulosus that unlike E. multiocularis is not
prone to cause multiple cysts.

The surgical technique employed for cyst removal in our
case was the Dowling technique,10 which was subsequently
modified by Arana-Iniguez and San Julian.11 In our opinion,
the key to successful outcome in such cases are wide expo-
sure, copious hydro-dissection at the brain cyst interphase,
and utilizing the effect of gravity while delivering cysts.
However, sudden bursts of saline injection should be
avoided. Meticulous hemostasis is also important as blood
can be a hindrance to cyst separation frombrain. In one of our
cysts as already mentioned, corticectomy and meticulous
adhesiolysis were required to expose the cyst. An alternate
strategy in such scenarios that we feel can help is prior
aspiration of the cyst contents followed by dissection of the
cyst wall. Another challenging aspect in our case was the
decompression of one side of the brain following removal of
large cysts carried the risk of cortical collapse and subdural
hematoma. Considering that cortical collapse has a high
mortality rate,12 staged approach in two sittings can also
be done in such scenarios to be on the safer side.

Complications of surgical procedure are largely limited to
rupture of the cyst during the surgery. Also, in intraventric-
ular cysts, rupture can cause cyst contents tomix upwith the
CSF causing dissemination to other areas. Antihelminthic
therapy is another important aspect to neutralize scolices
before surgery and also to prevent future recurrence after
surgery.

Conclusion

Primary multiple bilateral cerebral hydatid cysts in an adult
are very rare and our literature search showed very few such
cases as alreadymentioned. This entity should be considered

in large cystic lesions of brain in people from endemic areas.
Early detection is important as these lesions can increase to
large sizes with minimal symptoms. Key to optimal outcome
is meticulous surgical technique with proper regimen of
antihelminthic drugs.
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