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Abstract

Background: Hydatid disease is a life-threatening parasitic infestation caused
by Echinococcus granulosus. Infection with E. granulosus typically results in the
formation of hydatid cysts in the liver, lungs, kidney, and spleen. Primary intracranial
hydatid cyst disease is extremely rare. Here, we are reporting an unusual case of
Echinococcus, where the only identifiable lesion was a hydatid cyst in the brain
without liver or lung involvement. We are also providing a description for the surgical
technique used to remove the cyst, highlighting the possible surgical pitfalls.

Case Description: The patient is a 13-year-old male with a history of progressive
headache for 1 month. Intracranial hydatid cyst was suspected based on computed
tomography and magnetic resonance imaging findings. The cyst was delivered Website:

without rupture using hydrostatic dissection (Dowling’s technique), and pathological www.surgicalneurologyint.com
analysis confirmed the diagnosis. Postoperatively, the patient showed marked DOI:

neurological improvement and all signs and symptoms resolved. 10.4103/2152-7806.194512

Quick Response Code:
Conclusion: Intracranial hydatid cyst is very rare. Nevertheless, it should always be
considered as a differential diagnosis in cerebral cystic lesions, especially in children.
The surgical technique used to remove the cyst appears to be safe. However, several
precautions must be applied intraoperatively to avoid the catastrophe of cyst rupture.

Video Available on:
www.surgicalneurologyint.com

Access this article online

KeyWords: Cerebral hydatid cyst, children, Dowling—Orlando technique, Echinococcus

INTRODUCTION

to the lungs.” Liver is the most common location for
hydatid cysts followed by the lung.*?"! However, other
Human hydatid disease is caused by the larval form of

Echinococcus gTdnUlOSUS- DOgS arc definitive hosts of This is an open access article distributed under the terms of the Creative Commons

E. granulosus whereas sheep are typically the intermediate
hosts.” The disease occurs less frequently in humans.
A history of direct contact with dogs is not reported in all
cases. Contaminated food and milk products are common
sources of acquiring the infection. !¢l

After ingestion of contaminated food, the embryos
migrate through the portal system to the liver, and later
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organs of the body can also be affected, including bones,
pericardium, orbits, ovaries, and brain.”!*!

Brain involvement is unusual, seen in only 2-3%
of systematic hydatid discase, and forms 2% of all
intracranial mass lesions.**"! Deposited Echinococcus eggs
can stay viable for up to 1 year!® The eggs hatch to form
larvae that deposit and lead to the formation of hydatid
cysts. The cysts can enlarge from years to decades without
any symptoms, but when they develop, symptoms arise
due to mass effect on the surrounding tissues.!'!!

CASE PRESENTATION

A 13-year-old male, previously healthy, right-handed
patient, presented to the outpatient department
with a l-month history of a progressive headache of
mild-to-moderate intensity. Headache was initially
right-sided and then progressed to become bilateral.
Headache was associated with nausea, blurring of vision,
and photophobia.

Neurological exam revealed ataxic gait, left-sided pronator
drift, left-sided dysdiadochokinesia, and hypoesthesia in
the distribution of the left mandibular nerve. Fundoscopy
showed mild bilateral optic disk swelling. Examination of
the visual field revealed the presence of multiple points
of absolute defects in the visual field involving peripheral
temporal area in a ring-like distribution, and various
points of absolute scotomas in the nasal field.

Axial brain computed tomography (CT) [Figure 1]
showed a single intracranial cyst, located at the right
paricto-occipital region, measuring 45 X 48 mm, and
causing mass cffect on the surrounding structures. Axial
magnetic resonance imaging (MRI) [Figures 2 and 3a

Figure I:Axial brain CT without contrast showing a well-defined,
CSF dense, solitary, cystic lesion located in the right parieto-occipital
region.The lesion is causing mild mass effect on the midline which
appears slightly shifted to the left. Cortical sulci are effaced in the
right hemisphere and minor compression of the posterior body
of the right lateral ventricle is evident. No focal calcifications,
septations, or daughter cysts are evident in the lesion
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revealed the presence of a single large, well-defined,
oval-shaped intra-axial cystic lesion, located at the right
paricto-occipital region, measuring 45 X 50 mm, with
a linear enhancing component at its medial aspect.
The lesion was surrounded by minimal vasogenic
edema medially causing a midline-shift to the left
side of approximately 4 mm, in addition to a mild
mass cffect on the occipital hormn of ipsilateral lateral
ventricle and cffacement of ipsilateral overlying sulci.
Diffused-weighted 1mage (DWI), however, showed an
intra-axial parieto-occipital lesion with no evidence of
restricted diffusion [Figure 3b]. These findings ruled out
the possibility that it might be an abscess.

Thorax and abdominal CT, chest X-ray, and magnetic
resonance imaging (MRI) of the spine were performed
to find a primary focus, however, the results were
negative. On complete blood count, no ecosinophilia
was detected  (cosinophils count = 045%), and
neutrophilia was the only abnormal finding (neutrophils
count = 068%). Furthermore, liver function tests
and electrolyte panel were within normal limits. IgG
anti-Echinococcus antibodies were also negative.

Surgery is the treatment of choice for symptomatic hydatid
cysts, and Dowling-Orlando technique, which was used in
our case, is the most widely accepted surgical technique.
The patient was placed in the supine position and the
head was held in a 45° flexed position using the Mayfield
frame [Figure 4]. The location of the cyst in the occipital
region helped in positioning the patient in a manner
which enabled the cyst to be gravity-dependent, such that
gravity helped its extraction. This position, however, made
the surgical procedure itself more difficult for the surgeon.

Neuronavigation was used to localize the cyst, and
accordingly, a right parasagittal, inverted, C-shaped skin

Figure 2:(a) TI W brain MRI without contrast shows an oval-shaped,
intra-axial, cystic lesion at the right parietoocipital region. Mild
hypointensity within the adjacent brain parenchyma can be detected
in the parasagittal occipital lobe, which suggests the presence of
vasogenic edema or inflammatory process.There is no apparent soft
tissue component. (b) TIW brain MRI with contrast shows a linear,
mural enhancement on the medial aspect of the cysts parasagittal
border suggesting an inflammatory process
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incision was planned overlying the lesion. Craniotomy
was performed as usual and the dura was opened and
reflected medially. Surgical patty was used to develop a
plane between the cyst and the surrounding cortex, and
then, a flexible catheter was inserted in between. The
surgical field was then irrigated with hypertonic saline
which applies gentle force between the cyst wall and
brain parenchyma. With continuous irrigation, the cyst
was delivered successfully without rupture in our case
[Figure 5]. The accompanying video represents an effort
to demonstrate the key steps in the surgical technique we
performed to deliver the cyst [Video 1].

Postoperatively, the patient was transferred to surgical
intensive care unit for observation. Subsequent physical
examination showed complete resolution of the patient’s
signs and a dramatic improvement in his symptoms.
Postoperative brain imaging documented the complete
excision of the cyst and showed a small cystic cavity at
the location of the excised cyst [Figure 6]. Brain MRI,
rather than CT, was used to follow-up the patient after
the surgery because it provides better characterization
of the soft tissue and also because we wanted to decrease
the amount of radiation exposure, as the patient was a

child.

Figure 3:(a) T2W brain MRI showing a CSF-intense cystic lesion in
the right parieto-ocipital region. (b) Diffuse-weighted image (DWI)
shows an intra-axial supratentorial parieto-occipital lesion with no
evidence of restricted diffusion, thus ruling out the possibility that
it might be an abscess

Figure 5: (a) Appearance of the hydatid cyst during removal by
the Dowling-Orlando technique of hydrodissection. Injection of
hypertonic saline dissected the cyst from the surrounding brain
tissue, allowing the cyst to move outside of the brain. (b) Gross
appearance of the hydatid cyst after intact removal

A specimen consisting of an intact hydatid cyst
measuring around 5 X 5 cm and containing a clear fluid
with a transparent surface was sent for histopathology.
Microscopically, sections show a cyst wall composed of
a laminated outer layer and an inner germinal cell layer
with attached cysts containing scolices [Figure 7]. There
was no morphologic support of malignancy.

DISCUSSION

Hydatid cyst symptoms are usually due to clevated
intracranial pressure  (ICP) or effect on the
surrounding structures. Ieadache and vomiting are almost
always present along with bilateral papilledema.®® On the
other hand, the presence of other neurological defects is
variable depending on the location and size of the hydatid
cyst. With the progression of the disease, weakness and
cognitive deterioration are also seen. Cerebellar symptoms
may arise when the cyst is located in the posterior fossa.

mass

Detection of IgG anti-Echinococcus antibodies using
enzyme-linked immunosorbent assay (ELISA) test is

Figure 4: Patient in a supine position with the head held in a 45°
flexed position using the Mayfield frame.This position helped in the
delivery of the cyst by enabling the cyst to be gravity-dependent

Figure 6: (a) Postoperative T2W axial brain MRI showing a small
cystic cavity at the location of the excised cyst. (b) Postoperative
brain CT without contrast documents the complete excision of
the hydatid cyst and shows some postoperative changes such as
pneumocephaly.There is no mass effect or midline shift

S895



SNI: Unique Case Observations 2016,Vol 7: Suppl 37 - A Supplement to Surgical Neurology International

Figure 7:HE light microscopic vision shows an intact cyst, with a cyst
wall composed of an outer laminated layer and an inner germinal
cell layer with attached cysts containing scolices

the definitive laboratory diagnosis. However, in isolated
cerebral hydatid cyst, the antibody titers are usually low
or absent, as in our case.

Superimposed  bacterial infection, cyst rupture, and
subsequent anaphylactic  shock are the possible
complications of hydatid disease. Intracranial hydatid
cyst has a growth rate that ranges between 1.5 c¢cm to
5.0 cm annually.?!

Brain CT and MRI are not only important for radiological
diagnosis but also for surgical planning."*?" Classically, CT
demonstrates intracranial hydatid cysts as intraparenchymal,
homogenous cystic lesions with distinct borders."” The cyst
fluid is isodense with the cerebrospinal fluid (CSF), and
the cyst itself is usually circular. Non-contrast CT scans
demonstrate hypodense well-circumscribed, rounded cysts
compared to the brain tissue. The perilesional edema and
contrast enhancement are seen with abscesses, or cystic
tumors are unusual for hydatid cysts.["”

On MRI, the cyst appears hypointense on T1 weighted
image and hyperintense with a hypointense halo around
the cyst on T2 weighted images.”! Fine peripheral
enhancement along with perilesional edema may be
seen In the presence of active inflammation,”® whereas
calcifications are only seen in 1% of the cases.”” However,
alveolar echinococcosis appears as a solid cystic mass
and is usually associated with contrast enhancement,
perilesional edema, and calcification.!"®!

For symptomatic hydatid cyst, surgery is the gold
standard modality of treatment. The aim of the surgery
is to deliver an intact cyst without rupture to prevent
recurrence and anaphylactic reaction.”!! However, this
may be difficult in cases where diffuse adhesion between
the cyst and the surrounded brain parenchyma have
been established; all adhesion must be released before
attempting the delivery of the cyst.

A variety of surgical techniques are used for removal of
the hydatid cyst.!"”) However, Dowling-Orlando technique
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of hydrodissection is the most widely acceptable surgical
technique, in which irrigation with hypertonic saline is
used with mild force between the cyst wall and brain
interface to deliver the cyst intact.!

Intraoperative rupture of the cyst is the most common
and most feared complication of surgery. Several
precautions are usually added to avoid intraoperative cyst
rupture, including: (1) Lowering the head-end of the
patient which facilitates delivery of the cyst by gravity,!"”!
(2) avoidance of any traction on the cyst wall at any stage
during the surgery, and (3) sufficient surgical exposure
of the cyst. Rupture of the cyst may lead to widespread
dissemination of the parasite, and subsequently, a severe
inflammatory and anaphylactic response may occur.
Moreover, chemical meningitis, permanent neurological
deficits, or even death may occur” In cases where the
rupture occurs, the surgeon must remove cyst content
from the surgical field by careful suction, and it is
recommended that the cavity be irrigated with hypertonic
saline solution,!! unless there is a communication
between the cyst and the ventricular system.?!

Medical treatment can be a suitable alternative in
asymptomatic and deep-seated lesions. The drug of
choice is albendazole, usually for months to a yearl’!
Albendazole is a broad-spectrum oral antihelminthic drug
that acts by blocking the glucose uptake of the larvae and
the adult worm, resulting in the death of the parasite.

Surgical removal, however, is still considered the treatment
of choice for both symptomatic and asymptomatic
intracranial hydatid lesions, because asymptomatic cysts
may become symptomatic months after the initiation of
the anti-helmenthic regimen.

The surgical technique and technical pitfalls
Preoperative

The anesthesia department should be aware of the risk
of cyst rupture and be prepared for anaphylactic shock
and dysautonomic disorders. In the case of high ICP
the anesthetist should also be prepared for sudden blood
pressure decrease after craniotomy and durotomy.”!

Image guidancefor Surger)/

The dissection can be guided by microscopic dissection,
especially for better visualization of adhesions between
the cyst and the atrophic brain. The use of an endoscope
Is necessary for deep, ventricular, or spine lesions.
Intraoperative MRI can guide the subcortical lesions
and surrounding tissue.'"™" Furthermore, intraoperative
ultrasound (iUS) can be used for small cysts close to
the cortex. Hydatid cysts usually do not have edema, if
present, cyst rupture should be considered.!”)

Dowling—Orlando’s technique

The surgical approach depends on the location, size,
and multiplicity of the hydatid cyst. The surgical
approach using the classical Dowling’s technique has
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the following surgical times: (1) Skin incision in large

flaps, (2) craniotomy, (3) corticectomy of no less than

three-fourth of the larger diameter of the cyst, (4) use
of warm hypertonic saline (3%) in the surgical borders
between the brain and the cyst, and (5) cyst delivery.”!

The milestones of this technique can be summarized as

follows: >3]

e For optimal surgical removal, the cyst should point
to the upper part of the surgical plane and with a 30°
head up

*  The cyst should be in the center of the craniotomy
and the burr holes should be made carefully with
particular attention for eventual dura attachment
to the bone to avoid pulling the dura with the cyst,
which can lead to ruptures. Moreover, in cases of
high ICP, the dura might be thinned

*  Dura opening should be done circumferentially far
from the cyst apex. Careful dissection should be done
in special from the cyst apex that can be attached to
the dura. Corticectomy should be done carefully with
at least 3/4 of the cyst diameter

*  Delicate dissection should be done with cottonoid
in the borders and hypertonic saline continuous
irrigation. Keep the cyst wall always moist to avoid
rupture. The arachnoid dissection is preferably
performed under microscope or surgical loupes

e IHypertonic saline should irrigate the cyst walls while
the head can be slowly lowered to 45°. A soft rubber
catheter can be used between the brain and cyst wall
to irrigate the posterior wall of the cyst, which helps
in the delivery of the cyst

e Careful attention should be given for the possible
presence of adhesions between the cyst and the
atrophied brain, which can hold the cyst wall during
delivery. In case of cyst rupture, the sucker must be
placed directly into the cyst for its aspiration.

Technical pitfalls

e Contrast enhancement on the cyst wall can indicate
an inflammatory process. The inflamed region
had thinner walls, which are more susceptible for
ruptures!®

e  The atraumatic delivery of the unruptured cyst might
be difficult in secondary infections due to the lack of
clear borders”!

*  Planning surgery for the head positioning is essential
to ensure that the gravity helps in its delivery. After
the corticectomy, the head of the operating table
should be lowered

* At the corticectomy, bipolar can be used in the
surrounding atrophic brain, and its dissection should
be atraumatic with no cyst retraction.!” It is worth
mentioning that small corticectomies can lead to
cyst ruptures

*  Warm saline is preferred and should be continuously
applied through the borders, and after a good surgical

plan, tubes can be gently introduced between brain
and cyst wall to deliver saline directly to the posterior
component!!’!

e Patties can be used for gentle retraction of the
surrounding brain to release the borders from the
cyst!’!

e The surgical removal of large cysts should be slowly
done because of possible rapid decompression
syndrome, which can lead to dysautonomic disorders,
hyperemia, and swelling in the surrounding brain."

CONCLUSION

The incidence of primary intracranial hydatid cyst
is very rare. It should, however, be considered as a
differential diagnosis of cystic brain lesions, especially in
children. Surgical removal of the cyst, using the Dowling
technique, is the gold standard modality of treatment.
Several precautions should be applied intraoperatively to
avoid the catastrophe of cyst rupture.
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