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Neurocysticercosis is the commonest parasitic disease of the human central nervous system. The incidence of intra ventricular form of neurocysti-
cercosis (NCC) is less common accounting 10-20% that of total central nerve system cysticercosis. Intra ventricular NCC is complicated due, to its
high incidence of acute hydrocephalus caused by ball valve mechanism. The only reliable tool for diagnosis of NCC is by neuroimaging with CT or
MRI. MRI preferred over CT because of its high specificity and sensitivity. In emergency situations like acute hydrocephalus one can proceed with
emergency endoscopic surgery. Through the endoscopic view, intra ventricular NCC (IVNCC) has distinguished morphological features like the full
moon sign. This feature not only helps in identification of IVNCC, but also guides in further endoscopic treatment strategy. Authors report two cases
of 3rd ventricular NCC with acute hydrocephalus managed with emergency endoscopy. Authors have discussed the clinical features, intra operative
endoscopic findings and role of endoscopy in emergency surgery for NCC with acute hydrocephalus.
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INTRODUCTION

Neurocysticercosis (NCC) is one the common parasitic infesta-
tion of the central nervous system caused by the larval stage of
taenia solium (T. Solium). It is endemic in most developing
countries as well as in industrialized nations. Humans are inci-
dental intermediate hosts in the life cycle of the T. solium!'*'>',
Among the NCC, intraventricular form accounts for 10-20%".
One of the acute presentations of the intra ventricular NCC is life
threatening intermittent hydrocephalus (Bruns Phenomena),
which can occur due to cyst induced cerebrospinal fluid (CSF)
flow obstruction from a ball valve mechanism'). At times, this
can cause brain herniation leading to sudden death!37*1317:19),
These cases require emergency management to avoid any seri-
ous complications. Authors reported two cases of third ventricu-
lar NCC presented with features suggestive of Bruns syndrome,

and discussed their manage-ment with emergency endoscopic
surgery.

CASE REPORT

Case 1

A 17-year-old female presented with history of on and off in-
tense headache for the last two weeks and sudden loss of con-
sciousness on the day of admission. She had two episodes of
vomiting. There was no record of fever, neck rigidity. On exam-
ination, she was unconscious with Glasgow Coma Scale (GCS)
E2V2Ms and semi dilated, sluggishly reacting pupils. She was in-
tubated in the casualty. She was afebrile with stable vitals. Com-
puted tomography (CT) (Fig. 1) of brain revealed gross hydro-
cephalus with an ill defined cystic lesion in the dilated third
ventricle. With a provisional diagnosis of 3rd ventricular neuro-
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Fig. 1. CT scan brain images of first case (axial) showing hydrocephalus
with dilated lateral and third ventricles.

Fig. 2. A : Endoscopic view of cysticercus lesion seen obstructing the fo-
ramen of Monroe with surrounding relations. B : Cysticercus lesion ap-
pearing as the “Full moon” in the endoscopic view.

Fig. 3. A : Image showing the endoscopic view of foramen Monroe and
third ventricle after the cyst removal. B : Image showing the thin walled
cyst containing cysticercus larva in form of a nodule inside.

cysticercosis, an emergency endoscopic surgery was performed.
Distinct endoscopic features suggestive of full moon sign rein-
forced the provisional diagnosis of intra ventricular neurocysti-
cercosis (IVNCC) (Fig. 2). Following the cyst removal (Fig. 3),
total ventricular cavity was inspected with angled scopes and
found that it was solitary cyst. Left lateral ventricle was inspect-
ed through a small septostomy. There was severe ependymitis
and thickened ventricular floor. Finally endoscopic third ven-
triculostomy (ETV) was done to prevent the delayed hydro-
cephalus. Postoperatively, patient recovered well and regained
full consciousness. There were no added post operative deficits.

Fig. 4. Haematoxylin and eosin stained low power field image showing
cysticercus larva. Cyst cavity is lined by three layers : cuticle, cellular
and inner loose layer. Cephalic end of the larva showing an invaginated
scolex having a sucker and hooklets is identified. Caudal end of scolex
larva showing duct like invaginations surrounding a coelomic cavity.

Fig. 5. Six months post operative CT scan image of the brain showing
resolved hydrocephalus.

Histopathological examination confirmed the diagnosis of
NCC (Fig. 4). Patient was treated with albendazole for one
week and continued on antiepileptic medicines for six months.
There was no evidence of hydrocephalus in six months follow
up CT scan (Fig. 5). At two years follow up, she is doing fine.

Case 2

A 15-year-old female presented with complaints of headache
and vomiting from one month and altered sensorium from one
day. There was no history of seizures. CT scan of brain revealed
hydrocephalus with dilated lateral and third ventricles (Fig. 6).
Cysticercus lesion was seen in the dilated third ventricle. An en-
doscopic cyst removal was done through right precoronal burr
hole. The third ventricle was filled with the cysticercus lesion and
completely obstructing the Foramen of Monroe and appeared as
a “full moon” (Fig. 7). Cyst was removed completely (Fig. 8) and
the ETV was not done as the ventricular cavity was appearing
healthy. Postoperatively there were no complications. Postopera-
tive CT scan three months after surgery showed resolved hydro-
cephalus (Fig. 9). She was kept on cysticidal treatment to comple-
ment the surgical treatment. At six months of follow-up, she had
no recurrence of symptoms or fresh complaints.
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Fig. 6. Serial axial CT scan images (A) of second case showing hydro-

cephalus and a hyperdense nodular lesion in the third ventricle (B) (ar-
row).

Fig. 7. Intraoperative endoscopic image showing cysticercus lesion
completely obstructing foramen of Monroe with fornix seen superiorly
(full moon endoscopic sign).

Endoscopic technique

Following general anesthesia, patients were placed in supine
position with head turned to left side by 15°. A right frontal
burr hole was marked at 3 cm lateral to the midline and 3 anteri-
or to the coronal suture. The scalp was shaved around the right
fore head around the burr hole location. After appropriate prep-
aration and draping, adequate sized right frontal precoronal
burr hole was made. Dura was incised in a cruciate manner; the
pia matter was coagulated and cut. Endoscopic trochar and
cannula mounted on the endoscope holder was introduced in
to the right lateral ventricle. A 5.5 mm rigid endoscope (Karl
Storz, GmbH & Co.KG, Tuttlingen, Germany) was introduced
to evaluate the intra ventricular pathology. A cyst which was
floating, malleable, uneven surface and having dark discolored
patches at places was located in the anterior third ventricle. The
rigid scope was replaced with working scope and the cyst was
grasped with a grasping forceps. While retrieving the cyst, the
grasping forceps holding the cyst was removed along with work-
ing endoscope, to avoid the rupture of the cyst in the precise
working channel. After cyst removal, the ventricle anatomy was
reviewed for the evidence of any additional cysts with 30° and
45° angled scopes. Ventricle was irrigated with copious
amounts of ringer lactate solution to remove the white debris.

DISCUSSION

NCC is the commonest parasitic infestations of the human

Intraventricular NCC Presenting with Bruns Syndrome | R Teegala, et al.

Fig. 8. Image of the cysticercus lesion removed endoscopically.

Fig. 9. Three months post operative CT brain image showing resolved
hydrocephalus.

central nervous system (CNS) and can involve any area of the
CNS*19, Intra parenchymal NCC is common and other forms
are intraventricular, cisternal and spinal NCC®. Among all these,
IVNCC is a potentially life threatening problem. Sometimes,
IVNCC can be associated with acute obstructive hydrocephalus
leading to brain herniation and sudden death, emphasizing the
need for early detection and emergency treatment!>>7>131519),
Large IVNCC with their free movement in the ventricular sys-
tem can lead to intermittent acute occlusion of foramen of Mon-
roe or aqueduct of sylvius due to ball valve mechanism, which is
also known as Bruns syndrome'®. Both these cases reported by
authors, presented with features of raised intra cranial pressure
in emergency.

The diagnosis of NCC is a multimodality approach and in-
cludes systematic evaluation of clinical features, neuroimaging
and serology>'. Serological analysis has a limited role in case of
emergency due to their limited sensitivity and specificity>”'>!9.
The only reliable tool for diagnosis of IVNCC is imaging by
computed tomography (CT) or magnetic resonance imaging
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(MRI)>'#1319 CT is less sensitive than MRI, as there is slight
variation between CT attenuation values of cyst fluid and CSE
MRI with CSF flow study and Three dimensional Constructive
Interference in Study State (3D CISS) sequence for the demon-
stration of an intraventricular cyst will provide proper diagno-
sis'. In critical situations one has to plan the emergency treat-
ment based on the regular CT scan than MRI. Both the cases
authors reported, did not have the requisite time for careful MRI
evaluation due to the poor neurological level and were subject-
ed for emergency endoscopic surgery.

In CT scan, author could demonstrate the cyst outline in the
dilated third ventricle. Along with third ventricular dilation, there
was gross dilatation of both lateral ventricles. Based on the clin-
ical features and CT imaging, the IVNCC was the first differen-
tial diagnosis. Other possibilities could be intraventricular arach-
noid cyst or post infective hydrocephalus due to TBM?!".

The treatment options are medical management, ventriculo
peritoneal shunt (VPS), microsurgery and endoscopic surgery
alone or in combination””'*'®. Medical management alone is
out of favor because of the limited effectiveness of albendazole
and praziquentel. Though there is no general consensus regard-
ing ideal surgical treatment of intraventricular NCC, neuroen-
doscopy is preferred over microsurgery and VPS'®!). Microsur-
gery for NCC removal needs craniotomy, more brain invasion,
increases operative time, blood loss, increased hospital stay and
expenses'”. On the other hand, VPS is associated with more
post operative complications like shunt malfunction, repeat
surgeries*®”. Because of its minimal invasive nature, endoscop-
ic surgery has less brain injury, operative time and blood loss.
Moreover, endoscopy allows a quick and relatively easy approach
to the single or multiple cysts located within the ventricles®'?.
By using endoscope, one can remove the cysts, and as well do
ETV to prevent the delayed hydrocephalus. Delayed hydroceph-
alus commonly seen in cases treated by microsurgery or VPS>,
Even in emergency, endoscopy plays a role in intra operative di-
agnosis of these lesions with their distinct features like “full
moon” sign (Fig. 2, 7)'Y. Ramos-Zuniga et al.' reported the spe-
cific features and consistent correlation between macroscopic
endoscopic view of the intraventricular vesicular stage NCC
and appearance of the full moon. This unique analogy was also
seen by authors and allowed the diagnosis of IVNCC. They also
opined that, this endoscopic sign is not seen in other intraven-
tricular cysts or tumors. Implications of such findings are not
only clinically relevant for the diagnostic clarification but also
help in therapeutic planning. Hence, neuroendoscopic removal
of the IVNCC with hydrocephalus is the preferred surgery
where ever the expertise is available'*'5!°).

Both the cases were reported by authors presented with acute
hydrocephalus with altered sensorium. Patients reported to the
author with a CT scan done already from other peripheral cen-
ters. An emergency endoscopic surgery and cyst removal was
done. In both the cases, presumptive clinic-radiological diagno-
sis of the IVNCC was reinforced with endoscopic imaging fea-

tures of full moon sign. After cyst removal, 30° and 45° angled
endoscopes are used for detailed examination of ventricles. Op-
posite left lateral ventricle was visualized with the use of small
septostomy. In first case ETV was done at the end as there were
features of diffuse ependymitis to prevent the delayed hydro-
cephalus due to fibrosis and aqueductal stenosis. In second case
as the ventricle was appearing healthy without the evidence of
ependymitis, ETV was not done. First case at two years and the
second one at six months follow up period did not show hydro-
cephalus or recurrence of symptoms.

Even though the neuroendoscopic excision of the NCC is
safe, effective and less invasive, at times may be difficult to per-
form ETV in cases of severe ependymitis. Potential complica-
tions like bleeding, vascular injury and cerebral infarction*'"
are reported with ET'V.

CONCLUSION

Intraventricular NCC with acute hydrocephalus continues to
be a potentially fatal condition if not addressed well in time. Al-
though active and vesicular NCC does not produce host reaction,
they can hinder CSF movement with ball valve mechanism, lead-
ing to the complex clinicopathological entity of hydrocephalus
known as “Bruns syndrome”. Emergency neuroendoscopy helps
in diagnosing the IV NCC with their distinct features like full
moon sign. It also helps in removal of the cyst and establish-
ment of alternative CSF flow channel by ET'V to prevent the de-
layed hydrocephalus. Thus, where ever the facilities are avail-
able, neuroendoscopic surgery should be the modality of first
choice for treatment of IVNCC with hydrocephalus.
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