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Abstract
Introduction: An intraventricular cysticercus cyst is observed in 7%–30% patients of 
neurocysticercosis (NCC). Apart from causing arachnoiditis, intraventricular NCC (IVNCC) can 
cause sudden death due to acute episodes of hydrocephalus. Various treatment modalities available 
are external cerebrospinal fluid (CSF) diversion, microsurgical removal, and endoscopic management. 
There is no consensus regarding the optimal surgical treatment strategy. We are presenting our 
experience by doing a retrospective analysis of 26 patients having endoscopic removal of IVNCC 
with a rigid endoscope and angiocatheter. Aim: The aim of this study is to evaluate the results 
of neuroendoscopy in restoring the CSF pathway and removal of the cyst in patients of IVNCC. 
Materials and Methods: Retrospective analysis of clinical record and follow‑up of 26 patients 
of IVNCC who were treated endoscopically between 2010 and 2018 was done. The diagnosis of 
IVNCC was made based on contrast enhanced magnetic resonance imaging of the brain. Transcranial 
endoscopy with 0° endoscope was performed through the frontal burr hole. Third ventriculostomy 
and removal of the cysticercus cyst with angiocatheter were the procedures done. Results: The 
success rate of intraventricular cyst excision, whether complete or partial, was 100% (14/14) in 
the third ventricular cyst, 62.5% (5/8) in the fourth ventricular cyst and 100% (4/4) in the lateral 
ventricular cyst. The overall success rate of cyst excision by endoscopy was 88.46%. The overall 
successful CSF flow pathway was established in 88.46% cases. The mean duration of follow‑up 
was 44 months, and all the patients were found symptom free in the follow‑up period. Conclusion: 
Neuroendoscopy, being a single burr hole technique successfully providing internal CSF diversion 
and cyst removal, is the treatment modality of choice for IVNCC.
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Introduction
Neurocysticercosis (NCC) is the most 
common parasitic infestation of the 
central nervous system worldwide. The 
oncosphere reaches the ventricular system, 
subarachnoid spaces, and basal cisterns via 
the choroid plexus through hematogeneous 
route.[1‑4] An intraventricular cysticercus 
cyst is observed in 7%–30% patients of 
NCC.[5,6] The fourth ventricle is the most 
common site (53%) followed by the third 
ventricle (27%), lateral ventricle (11%), and 
the aqueduct (9%). The fourth ventricle is 
the most common site of intraventricular 
NCC (IVNCC) because of gravitational 
migration and cerebrospinal fluid (CSF) 
flow pattern. Isolated cystic lesions can 
migrate through the ventricular system, 
occluding vital communication corridors 
and can cause sudden death due to 

acute episodes of hydrocephalus. Apart 
from causing obstructive hydrocephalus, 
IVNCC causes basal arachnoiditis and 
ependymitis. Hence, these patients require 
prompt diagnosis and treatment as they can 
develop brain herniation anytime. Available 
treatment modalities are medication, 
external CSF diversion, microsurgical 
removal, and endoscopic management. 
Shunt carries the risk of blockage, infection, 
and cyst migration.[7] Microsurgical 
approaches are technically challenging 
and are associated with huge surgical 
morbidity.[8] Endoscopic management of 
IVNCC has shown encouraging results; 
however, the literature regarding the use of 
this modality in the treatment of IVNCC is 
scarce.[9‑13] A major advantage of endoscopy 
is the removal of the cyst and CSF diversion 
in the same sitting, with a single burr‑hole 
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technique ensuring the preservation of normal anatomical 
architecture. However, still, there is no consensus regarding 
optimal surgical treatment strategy in patients with IVNCC 
with hydrocephalus. We are presenting our experience 
by doing a retrospective analysis of 26 patients having 
endoscopic removal of IVNCC with rigid neuro endoscope 
and angiocatheter.

Material and Methods
Patient characteristics

Retrospective analysis of clinical record and follow‑up of 
26 patients of IVNCC who were treated endoscopically 
between 2010 and 2018 was done. The diagnosis of IVNCC 
was made based on contrast‑enhanced magnetic resonance 
imaging (MRI) of the brain with constructive interference 
steady state (CISS) MR sequence. Of 26 patients, 
14 patients had third ventricular NCC, 8 had fourth 
ventricular NCC, and 4 had lateral ventricle NCC. All 
the information regarding demographic variables, clinical 
presentation, neurological signs, radiological findings, and 
endoscopic findings was collected and analyzed.

Endoscopic technique

The Gaab endoscope system (Karl Storz GmbH, Tuttlingen, 
Germany) was used in all cases. After induction of general 
anaesthsia patients were kept supine with head in the 
neutral position and fixed by adhesive tape on the table. 
A precoronal burr hole was made for lateral ventricle 
and anterior third ventricle cyst, and burr hole 1 cm 
anterior to coronal suture was made for posterior third 
ventricular and fourth ventricle cyst. The duramater was 
coagulated and incised in a cruciate manner. Pia mater was 
coagulated, and endoscopic trocar with cannula was inserted 
into the right frontal horn. A 0° rigid neuroendoscope was 
introduced into the lateral ventricle, and cystic lesion was 
identified in the case of lateral ventricle and anterior third 
ventricle NCC. Then a 5‑French cerebral angiography 
catheter, cut at 30–35 cm from the standard syringe‑nozzle 
hub end, was introduced into the ventricle through the 
working channel. The cyst wall was held at the tip of 
the catheter by maintaining negative pressure using 5 
ml disposable syringe, and the steering movement of the 
catheter helped in detaching the cyst from the ependyma 
without any bleeding or damage. Sometimes, the densely 
adherent cyst was opened up and was removed in piecemeal 
manner without any complication. Most of the cysts were 
withdrawn by removing the angiocatheter with the whole 
of endoscope assembly. Continuous irrigation with warm 
Ringer’s solution was used during the whole procedure. For 
the posterior third ventricular cyst and fourth ventricular 
cyst, first endoscopic third ventriculostomy (ETV) was 
performed using a 5‑F Fogarty balloon catheter, and then 
cyst is retrieved. For removal of the fourth ventricular cyst 
first opening of the dilated aqueduct was identified, then 
cyst was identified through the dilated aqueduct, and then 

angiocatheter was negotiated into the dilated aqueduct and 
cyst was removed similarly. However, if the aqueduct was 
not found dilated, then only ETV was done in such cases. 
All patients were given steroid and antiepileptic coverage 
in the perioperative and postoperative period.

Results
Patient characteristics, location of the cyst, procedure 
performed, complications, and follow‑up are summarized in 
Table 1. There were 17 female patients and 9 male patients 
with overall age ranging from 11 years to 60 years (mean 
age 42.2 years). Clinical symptoms were headache in 
18 patients, altered sensorium in 8, seizure in 6, diplopia in 
6, ataxia in 4, and diminution of vision in 4 patients. Out 
of 26 patients, 14 patients had third ventricular NCC, 8 had 
fourth ventricular NCC, and 4 had lateral ventricle NCC. All 
the patients had hydrocephalus preoperatively. Twenty‑four 
patients (92.3%) had noncommunicating hydrocephalus and 
two patients (7.7%) of lateral ventricle NCC were having 
communicating hydrocephalus. There was an associated 
parenchymal cyst in 14 patients. Of 26 patients, 13 patients 
had complete excision of cyst, 7 had ETV with complete 
excision of cyst, 3 had ETV alone, and 3 had partial 
excision of cyst with ventriculoperitoneal (VP) shunt.

In 14 patients having third ventricular cyst complete 
excision done in 11 patients, complete excision with ETV 
done in 2 patients, and in one patient having densely 
adhered cyst in posterior third ventricle partial excision was 
done. In 8 patients having fourth ventricular cyst [Figure 1] 
complete excision with ETV done in 5 patients as shown 
in the video 1 and in 3 patients cyst could not be retrieved 
from the aqueduct, so ETV was done. In 4 patients 
having lateral ventricle cyst complete excision done in 
2 patients [Figure 2] and in two patients having densely 
adhered cyst partial excision was done [Figure 3]. Two 
patients developed intraventricular bleed during surgery, 
so the external ventricular drain put, and as the CSF 
became clear drain was removed after 48 h. However after 

Figure  1:  (a)  T2‑weighted  image showing hydrocephalus with multiple 
parenchymal  cysticercal  cyst.  (b) Magnetic  resonance  constructive 
interference steady state sequence showing fourth ventricular cysticercal 
cyst in the same patient

ba



Aggarwal, et al.: Endoscopy in intraventricular neurocysticercosis cyst

Asian Journal of Neurosurgery | Volume 15 | Issue 3 | July-September 2020 529

1 week of surgery, both patients developed communicating 
hydrocephalus and VP shunt was put. One patient having 
partially excised densely adherent cyst had persistent 
hydrocephalus, so VP shunt was put. Single episode of 
generalized tonic‑clonic seizure occurred in two patients 
in the postoperative period, which was managed by the 
escalation of antiepileptic coverage. So the success rate 
of intraventricular cyst excision, whether complete or 
partial, was 100% in the third ventricular cyst, 62.5% in 
the fourth ventricular cyst and 100% in lateral ventricular 

cyst [Table 2]. The overall success rate of cyst excision by 
endoscopy was 88.46%. The overall successful CSF flow 
pathway was established in 88.46% cases, as summarized 
in Table 3. The mean duration of follow‑up was 44 months 
and all the patients were found symptom free in the 
follow‑up period.

Discussion
IVNCC has a more aggressive behavior than their 
parenchymal counterpart. Parenchymal cysts cause 

Table 1: Summary of the patients with intraventricular neurocysticercosis who underwent endoscopic excision of cyst
Case number Age (years)/sex Lesion site Surgery Perioperative and postoperative complication Followup (months)
1 50/female TV PE+Shunt Intraventricular bleed 132
2 42/male TV CE None 108
3 45/female FV ETV None 96
4 45/female LV CE None 90
5 30/male TV CE+ETV None 72
6 36/male TV+P CE Seizure 70
7 52/male LV+P CE None 60
8 55/female FV+P CE+ETV None 48
9 60/female LV PE+Shunt Inraventricular bleed 46
10 40/female TV+P CE+ETV None 38
11 42/female FV CE+ETV None 36
12 45/male FV+P CE+ETV None 35
13 35/female TV+P CE None 32
14 56/male FV CE+ETV None 30
15 52/female FV ETV None 27
16 41/female TV CE None 26
17 25/male TV+P CE Seizure 26
18 30/female FV+P ETV None 25
19 40/female TV+P CE None 24
20 11/female LV+P PE+Shunt Hydrocephalus 24
21 60/male TV CE None 23
22 57/female TV+P CE None 21
23 55/female TV CE None 20
24 14/male FV CE+ETV None 14
25 35/female TV CE None 12
26 45/female TV+P CE None 8
LV – Lateral ventricle; TV – Third ventricle; FV – Fourth ventricle; P – Parenchymal cyst; CE – Complete excision of cyst; PE – Partial 
excision; ETV – Endoscopic third ventriculostomy; Shunt – Ventriculoperitoneal shunt

Figure 2:  (a) Preoperative magnetic  resonance T2‑weighted  image showing hydrocephalus with cysticercal cyst  in  right occipital horn.  (b) Magnetic 
resonance T2 constructive  interference steady state sequence showing cysticercal cyst  in right occipital horn.  (c) Postoperative T2‑weighted  image 
showing resolution of hydrocephalus with no residual cyst in right occipital horn
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symptoms due to host inflammatory response and 
brain edema. However, intraventricular cysts can cause 
obstructive hydrocephalus due to obstruction of the CSF 
pathway and arachnoiditis due to the host’s inflammatory 
response.

Intraventricular cysts may cause either a gradual or an 
abrupt obstruction of CSF flow. Sites of obstruction include 
foramen of Monro, posterior third ventricle, the aqueduct 
of Sylvius, and fourth ventricle.[14] Abrupt obstruction 
leads to signs and symptoms of acute hydrocephalus 
such as headache, vomiting, seizures, lateral rectus palsy, 
somnolence, bradycardia, respiratory irregularity, and 
hypertension. Cases of sudden death have also been 
reported by abrupt intermittent hydrocephalus due to 
ball valve movement of third ventricular and fourth 
ventricular cysts.[15,16] Chronic obstructive symptoms such 
as headache, nausea, memory changes, visual blurring, 
and gait disturbance may be present for several months 

before diagnosis and are more common in enlarging 
fourth ventricular cysts. Apart from causing obstructive 
hydrocephalus, IVNCC may cause communicating 
hydrocephalus due to ependymitis and basal arachnoiditis 
secondary to the inflammatory response to the dying larva. 
A large cyst in the fourth ventricle may produce symptoms 
of the brainstem and cerebellar compression and aqueduct 
of Sylvius syndrome. Hence, the patients of IVNCC require 
prompt diagnosis and management before they deteriorate. 
These are diagnosed mainly based on MRI brain with CISS 
imaging, immunoassay techniques, and in fewer cases by 
evidence of subretinal parasite. A viable intraventricular 
cyst appears as a spherical lesion of 10–20 mm in diameter 
with scolex appearing as hyperintense dot within the cyst.

Various treatment options for IVNCC are medical therapy 
with the antihelminthic drug, external CSF diversion with 
or without medical therapy, microsurgical excision and 
endoscopic removal. All the treatment modalities are in 
practice according to the patient’s preference, surgeon’s 
expertise, and experience. The endoscopic approach in the 
hands of expert neuroendoscopist not only allows internal 
CSF diversion but also gives maximum chances of cyst 
removal. It is a minimally invasive technique with less 
operating time, less blood loss, and short hospital stay. 
Rigid neuroendoscopy is the main modality being used by 
most of the neurosurgeons for removal of lateral ventricle, 
third ventricle, and fourth ventricle cyst.[11,16] But in cases 
of fourth ventricular neurocysticercosis (FVNCC) where 
aqueduct is not dilated or cyst is lying very low flexible 
endoscopy has been found a useful technique for removal 
of the cyst.[9,13] Even in cases of densely adherent cyst 
where only partial removal is accomplished, remaining 
debris in the CSF rarely causes ventriculitis.[12] Forniceal 
contusion, intraoperative bleed, and aqueductal contusions 
are the common complications that have rarely been found 
to cause any long term sequelae.

Husain et al. analyzed the record of 30 patients of IVNCC 
who were treated endoscopically, from 1996 to 2014.[11] 

Table 3: Overall successful cerebrospinal fluid pathway 
restoration by endoscopy

Location (n) Restoration cases (n’) Success rate
Third ventricular cyst (14) 13 92.86
Fourth ventricular cyst (8) 8 100.00
Lateral ventricular cyst (4) 2 50.00
Total (26) 23 88.46
n – Total number of cases; n’ – Number of cases having successful 
CSF pathway restoration; CSF – Cerebrospinal fluid

Table 2: Overall successful ventricular cyst excision rate 
by endoscopy

Location (n) Excision cases (n’) Success rate (%)
Third ventricular cyst (14) 14 100
Fourth ventricular cyst (8) 5 62.5
Lateral ventricular cyst (4) 4 100
Total (26) 23 88.46
n – Total number of cases; n’ – Number of cases having complete 
or partial excision

Figure 3: (a) Preoperative magnetic resonance flair image showing cysticercal cyst in left lateral ventricle. (b) Magnetic resonance constructive interference 
steady state sequence showing cysticercal cyst in left lateral ventricle. (c) Postoperative flair image showing resolution of hydrocephalus with residual 
cyst with ventricular catheter-in situ after partial excision of cyst
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The mean age was 28.63 years (age range 6–85 years) with 
male‑female ratio of 1.35:1. In our series, the mean age 
was 42.2 years (age range 11–60 years) with male‑female 
ratio 2:1. The most common presentation in both the 
studies was a headache with papilledema and ataxia as the 
most common neurological signs. In Husain et al. series 
16 patients were having third ventricular NCC, 12 had 
FVNCC, one temporal horn NCC and one cavum septum 
NCC.[11] In our series, 14 patients had third ventricular cyst, 
8 had fourth ventricular cyst, and 4 had lateral ventricular 
cyst.

Although complete cyst excision does restore the CSF 
circulation pathway in cases of IVNCC but ETV along 
with complete excision of cyst in cases of posterior third 
ventricular NCC and fourth ventricle NCC has many 
advantages. First, it decreases the chances of hydrocephalus 
due to delayed stenosis of the aqueduct or fourth ventricle 
outlet caused by postinflammatory scarring.[11] Second, 
ETV provides prophylactic CSF diversion to bypass the 
CSF pathway blockage caused by any residual cyst. Third 
ETV gives the technical advantage of lowering CSF 
pressure in the third ventricle, which pushes the fourth 
ventricle cyst towards the aqueduct.[11] There are also many 
studies reporting minimal requirement of shunt placement 
in cases of the third ventricle and fourth ventricle NCC 
who underwent ETV with complete excision of cyst.[9,11,13] 
In our study also none of the patients of complete excision 
with ETV had hydrocephalus in the follow‑up period.

The reported rate of endoscopic cyst excision ranges 
from 90% to 100%. Husain et al. and Suri et al. had cyst 
excision in 96.15% and 100%, respectively.[11,13] In our 
series, cyst excision was achieved in 88.46% because in 
3 cases of FVNCC aqueduct was not dilated, and cyst 
could not be visualized. CSF diversion using endoscopic 
means has a success rate from 40% to 100%. We were able 
to successfully restore the CSF pathway by endoscopy in 
88.46% cases. The success rate of ETV was 100% as none 
of the patients of ETV had symptoms of hydrocephalus in 
follow‑up period, nor it was found in follow‑up MRI.

Conclusion
IVNCC requires prompt diagnosis and management 
to reduce the incidence of sudden death due to acute 
hydrocephalus. Contrast‑enhanced MRI brain with CISS 
sequence is the imaging modality of choice for early 
diagnosis. Neuroendoscopy, being a single burr hole 
technique successfully providing internal CSF diversion 
and cyst removal, is the treatment modality of choice for 
IVNCC.
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