
Kim, et al.: Navigated neuroendoscopy in children with multiloculated hydrocephalus

488Asian Journal of Neurosurgery
Volume. 12, Issue 3, July‑September 2017

et al. Neuroendoscopic treatment of multiloculated hydrocephalus in 
children. J Neurosurg 2007;106:29‑35.

23. Lewis AI, Keiper GL Jr, Crone KR. Endoscopic treatment of loculated 
hydrocephalus. J Neurosurg 1995;82:780‑5.

24. Konovalov AN, Potapov AA, Gavrilov AG, Shurkhai VA, 
Goryainov SA, Gol'bin DA, et al. Neuronavigational systems and 
Intraoperative neuro visualisation. In: Konovalov AN, editor. Modern 
Technologies and Clinical Researches in Neurosurgery. Vol. 1. 
Moscow: Izd. IP T. A. Alekseeva 2012. p. 66‑75.

25. Paraskevopoulos D, Biyani N, Constantini S, Beni‑Adani L. 
Combined intraoperative magnetic resonance imaging and navigated 
neuroendoscopy in children with multicompartmental hydrocephalus and 

complex cysts: A feasibility study. J Neurosurg Pediatr 2011;8:279‑88.
26. Schulz M, Bohner G, Knaus H, Haberl H, Thomale UW. Navigated 

endoscopic surgery for multiloculated hydrocephalus in children. 
J Neurosurg Pediatr 2010;5:434‑42.

How to cite this article: Kim SA, Letyagin GV, Danilin VE,   
Sysoeva AA, Rzaev JA, Moisak GI. The benefits of navigated 
neuroendoscopy in children with multiloculated hydrocephalus. 
Asian J Neurosurg 2017;12:483‑8.

Source of Support: Nil, Conflict of Interest: None declared.

COMMENTARY

Multiloculated hydrocephalus
the endoscope can successfully arrive at the first cavities 
and be applied for more effective fenestration is crucial. Still 
in complicated patients with multiple cavities all of these 
facilities are not good enough to unify the cavities, and, 
therefore, more help are needed. Combining navigation and 
intraoperative imaging with endoscopic surgery have been 
considered in recent studies to decrease the failure rate of 
fenestration in multiloculated hydrocephalus.[2] This approach 
helps successful fenestration, decreases the number of shunt 
surgeries and provides better results for the patients.
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Multiloculated hydrocephalus is a complicated form of 
hydrocephalus that is found mostly following an intracranial 
infection or hemorrhage. Normal ventricular anatomy disrupts 
and changes to an abnormal shape containing multiple 
chambers that are usually separated from each other with 
variable thickness webs. Regarding the number, size, location, 
and proximity of these cavities to each other and to the 
suspicious ventricular system the management is different.

Most patients with multiloculated hydrocephalus are infants with 
a severe disability who present with high intracranial pressure. 
The rational for treatment should be diminishing intracranial 
hypertension and decreasing the pressure inside the cavities 
that compress the adjacent brain. There is no standard treatment 
for this serious kind of hydrocephalus. Multiple shunting was 
a routine practice so far to normalize the intracranial pressure. 
But, this approach was associated with more shunt complications 
including shunt infection, malposition and malfunction which 
needed more shunt revision surgeries.[1-3]

Neuroendoscopy has changed the treatment options for 
complex multiloculated hydrocephalus with using fenestration 
in one or several stages to combine multiple cavities into the 
least number cavities. Fenestration can be done after or before 
the first shunt which avoids multiple shunting procedures 
and decreases the number of ventricular catheters inside the 
cranium to the least number.

In these patients with distorted ventricular anatomy, 
neuroendocopy might be complicated and unifying the multiple 
cavities may be impossible. On the other hand, cerebrospinal 
fluid loss with the introduction of neuroendoscope to the 
cavity makes the anatomical points change and fenestration 
of predicted locations become unsuccessful. Therefore, 
using preoperative neuroimaging and neuroendoscope is 
not enough for a successful operation. Gradually navigation 
came to the operation room and was used for complicated 
cases of hydrocephalus. Its role for the best direction that 
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