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Introduction
Brain tumors are of the most devastating forms of human disorders, 

particularly when they arise in the posterior fossa. The proximity 
of these lesions to the brainstem and fourth ventricle explains the 
common presentation of these patients. Obstructive hydrocephalus is 
described in about 80% of the cases, it can lead to herniation and death 
if left untreated.1˗7

The best way to handle obstructive hydrocephalus secondary to 
posterior fossa tumor is still subject to debate. Approaches include 
preoperative insertion of a cerebrospinal fluid shunt or external 
ventricular drainage followed by surgical resection of the tumor.1,2,4,6˗9 
Others recommend treatment with corticosteroids and direct approach 
to the posterior fossa pathology, when possible.10˗17

Endoscopy capitulates on improved visualization and permits 
effective surgical therapy of lesions in the nadirs of the brain with 
minimal collateral interruption of eloquent parenchyma. It is 
currently established popularity emulates the diversity of increasing 
applications, which are also reflective of integral challenges. Based on 
recent reports.6,7,13,18,19 Neuroendoscopic treatment of hydrocephalus 
(endoscopic third ventriculostomy) is the most recent approach for 
management. In our center, we adopted the policy of performing a 
preoperative endoscopic third ventriculostomy (ETV) in cases of 
symptomatic hydrocephalus.

Methods
A single institution, retrospective analysis of consecutive 

cases over a 16 year period (January 2000 to January 2016) carried 
out. Clinical records, radiological studies, operation notes as well 
as follow up records, were obtained and analyzed. 202 patients with 
posterior fossa tumor were admitted to the neurosurgery department 
at King Hussein Medical Centre. All 202 patients had a CT scan 
upon admission ±magnetic resonance imaging (MRI). Patients with 
no hydrocephalus, mild non-symptomatic dilatation of ventricles 
or previously shunted patients were excluded from this study. One 
hundred eighty-one patients with radiological evidence of severe 
hydrocephalus and raised intracranial pressure constituted the 
study group. Patients’ age ranged from 2 years to 14 years, mean 
age: 5.49±3.2; (range: 2-14), 87 males and 94 females, All patients 
were started on corticosteroids on admission. Brain and whole spine 
MRI were obtained when possible and ETV performed on an urgent 
basis (17 cases as an emergency procedure). Follow up CT scan was 
performed after ETV for all patients.

Surgical details

The patient is placed in supine position with the head slightly 
flexed. A pre-coronal burr hole is performed with the optimal entry 
position at 3 cm lateral to the midline and 1 cm anterior to the coronal 
suture (Figure 1). The rigid endoscope is advanced into the lateral 
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Abstract

Background: Brain neuroendoscopy has been introduced to our neurosurgical department 
since January 2000. Neuroendoscope was used to treat hydrocephalus secondary to posterior 
fossa tumours. In this study we expand on our previously published data to reassess and 
present our experience over the last sixteen years.

Objective: This article condenses our added -to previous paper- long-term experience with 
neuroendoscopy in the Treatment of obstructive Hydrocephalus associated with posterior 
fossa tumors in Children, highlighting the prominent challenges and outcomes.

Methods: A retrospective study conducted to assess our patients operated between January 
2000 and January 2016, 202 children with posterior fossa tumor were managed. One 
Hundred eighty-one patients had symptomatic hydrocephalus. The other 21 cases had no 
hydrocephalus or non-symptomatic mild dilatation of ventricles, they were excluded from 
the study. There were 87 males and 94 females, mean age: 5.49±3.2; (range: 2-14). Mean 
follow-up 32± 7 months (range 13-156). Endoscopic third ventriculostomy was performed 
in all cases to relieve intracranial pressure as an urgent procedure after admission.

Results:Endoscopic third ventriculostomy in principle is efficacious, the procedure resolves 
the increased intracranial pressure before posterior fossa surgery in all cases, reduces risk 
of post operative hydrocephalus, eliminate the risk of upward herniation, and provides 
a burr hole that can be used as an emergency portal for CSF drainage. Four cases were 
complicated with infection, two cases of CSF leak. Ten cases developed post- operative 
hydrocephalus and were treated by VP shunt insertion.

Conclusion:Endoscopic third ventriculostomy is a rapidly evolving field in the management 
of hydrocephalus secondary to posterior fossa tumors due to its simplicity, minimal 
invasive, the measurable good outcome and high success rate. It is a feasible option for the 
emergency control of severe hydrocephalus caused by posterior fossa tumors; it eliminates 
reliance on mechanical shunts with all their limitations and complications. It re establishes 
CSF dynamics to essentially normal status eliminating the risk of upward herniation.
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ventricle. Under direct vision, the endoscope is passed through the 
foramen of Monro into the third ventricle- the foramen of Monro can 
be identified by the thalamostriate vein and choroid plexus (Figure 
2). The third ventricle is inspected prior to perforation of the floor. 
The ventriculostomy is placed just anterior to the mammillary bodies. 
Perforation is done with blunt probe followed by balloon catheter 
dilatation (Figures 3). Entry into the prepontine cistern is performed 
with caution so as to avoid injury to the basilar apex and perforating 
vessels. Hemostasis -if needed- with irrigation is achieved until a clear 
operative field is visualized. Tumour resection is scheduled under 
non-emergency conditions on the next available or convenient list.

Figure 1  N=57; Epidemiological distribution of the pathological fractures, 
traumatic fractures, and nonunion.

Figure 2  N=57; Epidemiological distribution of the pathological fractures, 
traumatic fractures, and nonunion.

Figure 3  N=57; Epidemiological distribution of the pathological fractures, 
traumatic fractures, and nonunion.

Figure 4  N=57; Epidemiological distribution of the pathological fractures, 
traumatic fractures, and nonunion.

Results
Endoscopic third ventriculostomy was performed in the 181 

patients. There were no technical difficulties in the procedure even 
in the cases associated with anatomical distortion of the floor of 
the third ventricle due to the tumor. Ventricular drainage device 
(reservoir) was inserted in 13 cases for the suspicion of inadequate 
ventriculostomy. The signs and symptoms of increased intracranial 
pressure resolved after ETV in all patients. Follow-up brain CT scan 
showed no complications related to the third ventriculostomy except 
for insignificant asymptomatic Pneumocephalus in 11 cases. The size 
of ventricles showed a reduction in 168 cases (93%) (Figure 4).

Four patients developed fever and meningeal irritation signs and 
symptoms after 3 days from ETV, the external ventricular drain was 
inserted and antibiotics started for one week. The patient improved 
and surgery was performed with no sequels, patients maintained on 
antibiotics for another week after surgery. One hundred sixty- two 
cases underwent definitive surgery on the next available operating 
list that is 2-4 days from performing ETV. Surgery in 14 patients 
was deferred till the general and clinical conditions improved, those 
patients presented with an altered level of consciousness and poor 
general condition related to vomiting and increased intracranial 
pressure. Five patients’ operation were delayed due to theater time 
availability.

The definitive surgery showed satisfactory posterior fossa 
condition in relation to the CSF pressure. Total resection was achieved 
in all cases except for 7 cases where the tumor was adherent to the 
floor of the fourth ventricle. The anatomical pathway of the CSF was 
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opened in all cases with a satisfactory flow. The post-tumor resection 
period showed no complications related to CSF pressure; there was 
no hydrocephalus, no CSF leak, or CSF collection in the wound 
area in all cases. ETV proved successful in the immediate and long-
term control of hydrocephalus. There was no deaths nor permanent 
morbidity related to the procedure. On Long-term follow-up 10 
patients developed symptomatic hydrocephalus which was treated 
with Venticulo-peritoneal shunt.

Discussion
Neuro-oncology provides an ideal arena for the application 

of endoscopy. The advantages of improved visualization of 
intraventricular pathology, advanced management of tumor-related 
hydrocephalus, and minimally invasive biopsies and, or removal 
of intraventricular tumors are precious enhancements to modern 
tumor management. The association of posterior fossa tumors with 
hydrocephalus, both potentially fatal conditions, imposes urgent 
surgical treatment. The routine placement of preoperative shunts 
significantly reduces the overall morbidity and mortality rates.1

Nevertheless, several arguments have been raised against 
systematic pre-shunting, depending on the reported 10% rate of 
upward herniation in cases of posterior fossa tumors subjected 
to preliminary shunting, and spreading of medulloblastomas 
through ventriculoperitoneal shunts.1,15˗17 These arguments and the 
improvements in the availability and type of neuroimaging systems 
that permit earlier diagnosis have caused neurosurgeons to question 
the need for routine shunt placement.1

The revival of neuroendoscopy can be traced to advancement in 
optics and computer technology.18 Endoscopic third ventriculostomy 
in the management of hydrocephalus secondary to posterior fossa 
tumors was proposed, for the first time, by Chumas et al.,9 in 1995 and 
its efficacy was reviewed by Sainte-Rose et al.,19 in 2001. ETV creates 
a communication between the ventricular system and subarachnoid 
spaces at the level of the floor of the third ventricle.

Preliminary ETV allowed time to resuscitate patients, arrange for 
proper neuroimaging and schedule the patients for definitive surgery 
on a more convenient basis. ETV resulted in satisfactory posterior 
fossa surgical conditions. ETV has been shown to offer an acceptable 
low cost alternative treatment to shunts especially in children with 
obstructive hydrocephalus in developing countries.20,21 There are 
numerous studies now confirming the high success rate and low 
complication rate of ETV. It is now considered a safe and effective 
treatment for obstructive hydrocephalus in selected patients.22,23 
Indications for performing ETV are based on computed tomography or 
magnetic resonance imaging (MRI) findings that demonstrate a non-
communicating type hydrocephalus with obstruction at the level of, 
or distal to, the posterior third ventricle. Patients with hydrocephalus 
from aqueductal stenosis are, in general, excellent candidates for ETV.

Although controversial, patients less than 6 months of age have 
not shown uniformly good results with ETV, and most authors do 
not advocate the procedure in this group.24 ETV has a role in the 
treatment of hydrocephalus secondary to posterior fossa tumors and 
is being used for that application in many centers.25 Sainte-Rose et 
al.,19 reviewed 67 ETVs performed before tumor removal in patients 
with severe hydrocephalus. In this series, there were no deaths and 
no permanent morbidity related to the procedure, a 98.5% rate of 
immediate symptomatic resolution, and a 94% rate of shunt-free 
patients after tumor removal.19 Comparing these results with patients 
with hydrocephalus who underwent a “conventional treatment” 

(steroid medications, early surgery, and ventricular drainage) and with 
patients with no evidence of ventricular enlargement, they concluded 
that ETV had a curative effect on intracranial hypertension and a 
prophylactic effect by preventing the development of hydrocephalus 
after tumour removal. Our results were comparable to this study we 
had a rate of 93% shunt free cases in long-term follow-up. In our 
current study, we have found a more positive response with ETV for 
relieving of increased intracranial pressure.

The difference between our previous report and our current study 
(93 % vs. 83%), may partly have resulted from the small sample size 
and mid-term follow-up in comparison to our current experience.

Pre-craniotomy normalization of CSF hydrodynamics seems to 
decrease the risk of permanent postoperative impairment of CSF 
circulation. Hopf et al.,26 & Valenzuela and Trellez27 have also reported 
a significant experience in 17 and 21 cases respectively, both with a 
76% success rate in controlling hydrocephalus.

This study presents our current practice and highlights the 
challenges we experienced in performing endoscopic surgery in our 
center. We adopted the policy of treating severe hydrocephalus in 
patients with posterior fossa tumor with ETV. The patients were started 
as well on steroids on admission. The procedure seems to provide a 
valid alternative to placement of a permanent shunt in cases in which 
hydrocephalus develops following posterior fossa tumor. This policy 
had to surpass a myriad of obstacles which interface the successful 
set up of neuroendoscopy service including: The infrastructure and 
the equipment required to perform such procedure, the Steep training 
curve on the basic principles and practice of neuroendoscopy, which 
we incapacitated by multidisciplinary team approach, practice on 
models, cadaveric dissection and attending live operative workshops.

ETV has numerous potential benefits over the standard shunt 
procedure, which possesses its own set of inherent risks and 
complications. During neuroendoscopy more often reported events 
are: Injury to the fornix, intraventricular hemorrhage, basilar artery 
injury, cardiac arrhythmias or respiratory arrest and failed ETV.28˗30 
Our study reported the following complications: there were 4 cases of 
fever and meningeal irritation. In 2 patients CSF leakage developed 
through the burr hole incision site; treated with a pressure dressing. 
Our work supports the trend adopting the preoperative ETV for the 
management of all cases of symptomatic hydrocephalus secondary to 
posterior fossa tumors and in accordance with the work other authors 
adopting the same policy concluded.31˗34

Conclusion
Neuroendoscopy is a rapidly evolving field which adheres to the 

principles of minimally invasive surgery that can be performed on an 
emergency basis, allowing rapid relief of clinical signs and symptoms 
of raised intracranial pressure due to hydrocephalus secondary to 
posterior fossa tumors. Eliminates reliance on mechanical shunts with 
all their limitations, and returns CSF dynamics to essentially normal 
physiological status in patients with obstructive hydrocephalus.

The indications for this technique of neuroendoscopy are swiftly 
expanding. The burr hole used for ETV can provide a rapid access 
to the ventricles post-operatively if the need arises. CSF is obtained 
for cytology during the procedure. Despite myriad obstacles which 
interface the successful set up of neuroendoscopy service. ETV 
proved successful in the immediate and long-term control of 
hydrocephalus both clinically and radiologically with minimal risk 
and complications.
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