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Endoscopic third ventriculostomy (ETV) appears as an 

effective alternative to cerebrospinal fluid (CSF) shunt 

placement to treat obstructive hydrocephalus. The rationale 

for this procedure would be the restoration of the obstructed 

CSF passage through a ventriculocystostomy.1,2. 

 

This is an attempt to avoid the high costs and complications 

associated with a CSF shunt.3-6 In 2005, an initial work by 

Warf 7 described higher success rates in selected groups 

when associating choroid plexus coagulation (CPC) with 

ETV (CPC/ETV). The effect provided by CPC would be to 

 
ABSTRACT 

 
Currently, endoscopic third ventriculostomy with choroid plexus coagulation (ETV / CPC) has been positioned as a 
reasonable alternative to cerebrospinal fluid (CSF) shunt in the treatment of hydrocephalus, both in developing 
countries and in non-limited settings of resources. The results show that the short-term outcomes strongly depend on 
the age of the patient at the time of the procedure, the etiology of the hydrocephalus, anatomical characteristics, and 
previous procedures. Other predictive factors include postoperative radiographic markers and surgical technique. 
Consequently, the selection of patients is essential when deciding on the use of this procedure. The objective of this 
review is to determine the association of prognostic factors with the effectiveness of ETV / CPC, to facilitate decision-
making regarding the use of this procedure. 
 
    Keywords: Ventriculostomy, Choroid Plexus, Hydrocephalus, Cerebrospinal Fluid Shunts.  (source: MeSH NLM) 

 
 

     RESUMEN 
 
Actualmente, la tercer ventriculostomía endoscópica con coagulación de plexo coroideo (TVE/CPC) se ha posicionado 
como una alternativa razonable a la derivación de líquido cefalorraquídeo (LCR) en el tratamiento de la hidrocefalia, 
tanto en países en vías de desarrollo como en contextos sin limitación de recursos. Los resultados muestran que los 
desenlaces a corto plazo dependen fuertemente de la edad del paciente al momento del procedimiento, la etiología de 
la hidrocefalia, características anatómicas, y procedimientos previos. Otros factores predictores incluyen marcadores 
radiográficos postoperatorios y la técnica quirúrgica. En consecuencia, la selección de los pacientes es fundamental a 
la hora de decidir sobre el uso de este procedimiento. El objetivo de esta revisión es determinar la asociación de 
factores pronósticos a la efectividad de la TVE/CPC, a fin de facilitar la toma de decisiones respecto al uso de este 
procedimiento. 
  
    Palabras Claves: Ventriculostomía, Plexo Coroideo, Hidrocefalia, Derivaciones del Líquido Cefalorraquídeo (fuente: DeCS Bireme) 
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decrease CSF production, thus helping to restore CSF 

homeostasis.8 Driven by the encouraging results of this 

study, studies are being developed that identify prognostic 

factors that would influence the success rate of the 

procedure; mainly the age of the patient, the etiology of the 

hydrocephalus, the narrowing of the prepontine cistern, the 

previous CSF shunts, and the degree of coagulation of the 

plexus. 9-22. 

 

The purpose of this review is to determine the prognostic 

factors that would influence the effectiveness rate of 

ETV/CPC in the control of hydrocephalus, as a contribution 

to decision-making, formation of expectations, and delivery 

of information to patients and/or caregivers. 

 
 

ETV / CPC efficacy: current evidence 
 

 

The study 7 that prompted the investigation of TVE / CPC 

showed that the association of TVE with CPC had a higher 

success rate in the control of hydrocephalus than isolated 

TVE (68% vs 54%, p = 0.0012). In children under 1 year, the 

effectiveness rate was 66% vs 80% in those over 1 year. 

When comparing by etiology in children under 1 year, the 

lowest effectiveness rate was 40% in post-hemorrhagic 

hydrocephalus, the highest was 76% in myelomeningocele. 

 

The idea emerged from this study that some groups of 

patients would benefit more from the procedure. PubMed 

was searched for "Endoscopic Third Ventriculostomy" and 

"Choroid Plexus Cauterization". We included those studies 

in which the procedure was used together as a treatment for 

hydrocephalus and the results differentiated the efficacy of 

the procedure between groups according to some variable, 

or that the study was of a subpopulation in which a 

characteristic of the group studied was a variable 

comparable with those of other studies found according to 

the previous criterion. 

 

In a cohort of 9 patients with congenital aqueduct stenosis, 

ETV / CPC had a success rate of 81.9%. A prospective 

study10 in patients with hydrocephalus associated with 

myelomeningocele showed a 76% effectiveness rate for ETV 

/ CPC. In addition, it showed the scars of the prepontine and 

interpeduncular cisterns (p = 0.021) and of the choroid 

plexus (p = 0.026) as independent factors of treatment 

failure. The age and permeability of the aqueduct were not 

significant factors. 

 

Another study 11 in patients with posthemorrhagic 

hydrocephalus associated with prematurity demonstrated a 

success rate of ETV / CPC of 40%. The success rate was 

100% in those with an unobstructed prepontine cistern vs 

14% in those with an obstructed cistern (p = 0.033). A 73% 

success rate of ETV / CPC is described in patients with 

hydrocephalus associated with the Dandy-Walker 

complex.12 

In a group of patients in which ETV / CPC showed an overall 

success rate of 50%, the etiology, and age at the time of 

surgery were not associated with the outcome. The use of a 

flexible endoscope achieved> 90% CPC in 88% vs 14% with 

the use of a rigid endoscope (p <0.001). The success of the 

procedure was greater in those with ≥90% CPC (82% vs 

36%, p = 0.0501). 13 

 

A prospective series 14 showed a 57% success rate for ETV / 

CPC as the only procedure and a 65% independence of 

derivative. Independent failure factors included age less 

than 6 months, postinfectious etiology, cistern scars, and a 

previous referral. A cohort 15 demonstrated an overall CPC / 

ETV success of 43%. The mean age of the patients in which 

the procedure was successful was higher (3.9 months vs 0.8 

months, p = 0.01). 

 

A 37% success rate of ETV / CPC is reported in patients with 

posthemorrhagic hydrocephalus of prematurity. A narrow 

prepontine cistern documented by magnetic resonance 

imaging (MRI), and a corrected age of fewer than 0 weeks at 

the time of surgery were independent factors of failure.16 In 

contrast to previous findings, one study describes that a 

scarred cistern seen endoscopically was associated with 

failure of the ETV / CPC, however, the degree of CPC and 

the imaging findings of the anatomy of the cistern prior to 

surgery was not associated with failure. 17 

 

Another study with hydrocephalus of various etiologies 

showed an overall success rate of the procedure of 75%, with 

the best success rate in myelomeningocele (87.5%) and the 

worst in postinfectious disease (50%).18 In a multivariate 

analysis of prospective results, it was determined that 

younger age (p = 0.002), larger ventricular size (p = 0.009), 

and lower grade of CPC (p = 0.02) were associated with 

failure of the ETV / CPC. 19 

 

A prospective study analyzed predictive factors for the 

success of ETV / CPC. The overall success rate was 48% at 6 

months. As a single variable, age (p = 0.026) and etiology (p 

= 0.001) were associated with the outcome. Multivariate 

analysis showed that a corrected age <1 month (adjusted RR 

1.9, 95% CI 1.0–3.6) and intraventricular hemorrhage 

associated with prematurity (adjusted RR 2.0, 95% CI 1.1–

3.6) were independent factors of failure. A larger 

preoperative ventricular size was also associated with 

greater failure (RR 6.9, 95% CI 1.3–37.9; p = 0.027). The 

use of a flexible endoscope (p = 0.095), formal training in 

this procedure (p = 0.089) and a CPC degree> 90% (p = 

0.94) had no association with the outcome. 20 

 

Haitian Experience 21 shows a global ETV / CPC success of 

52.2%. In addition, a modified lower Endoscopic Third 

Ventriculostomy Success Score 22 was associated as an 

independent risk factor for failure (RR 0.072, 95% CI 0.016-

0.32, p <0.001). 

 

In a study 23 with a 56% overall success rate of ETV / CPC, 

patients with myelomeningocele (83%) and congenital 
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aqueductal stenosis (83%) were the groups with the highest 

success rate, on the contrary, those with hemorrhage 

intraventricular were the ones with the lowest success rate 

(40%). The appearance of CSF turbulence in rapid sequence 

MRI was more frequent in the group of patients in which the 

ETV / CPC failed (55% vs 18%, p = 0.02). The sensitivity and 

specificity of CSF turbulence as a radiographic marker of 

ETV / CPC failure were 80% and 58%, respectively. Choroid 

plexus persistence on imaging was recorded in 71% of 

patients who required subsequent bypass, compared with 

6% of patients who did not require CSF bypass (p = 0.0001). 

Visualization of the choroid plexus in images despite ETV / 

CPC reflected treatment failure with 91% sensitivity and 81% 

specificity. 

 

A study 24 compared the effectiveness of the use of a rigid 

endoscope versus a flexible endoscope when performing a 

ETV / CPC. In the group in which a flexible endoscope was 

used, CPC of the bilateral temporal horn was achieved in 

98.9% vs 47.1% in the rigid endoscope group (p <0.001). 

The 12-month success rate according to survival analysis 

was 57% with a flexible endoscope vs 38% with a rigid 

endoscope (p = 0.0044). In the unadjusted survival analysis, 

rigid Neuroendoscopy was associated with failure (RR 1.61, 

95% CI 1.05–2.48, p = 0.031). The analysis adjusted for 

covariates yielded a RR for rigid versus flexible 

Neuroendoscopy failure of 1.1 (95% CI 0.69–1.73, p = 0.70). 

According to etiology, the highest risk of failure was 

associated with postinfectious etiology (RR 3.48, 95% CI 

1.73–7.01, p = 0.0027), while the group with 

Fig 1:  Intraoperative Neuroendoscopy showing the Foramen of Monroe (FoM), the Anterior Septal Vein (aSV), the Choroid Plexus (Ch), the Thalamus-

striated Vein (TsV), the Floor of the Third Ventricle (III), and the Ventriculostomy (ETV). (image is taken from Allen L Ho published in Research gate) 34. 
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myelomeningocele demonstrated the lowest risk of failure 

(RR 0.49, 95% CI 0.25– 0.94, p = 0.019). The presence of 

any type of previous CSF shunt (RR 1.78, 95% CI 1.15-2.77, p 

= 0.013) and the presence of a scarred prepontine cistern 

(RR 2.80, 95% CI 1.77-4.43, p <0.000) were also predictors 

of failure. Age greater than the median of 3.2 months was 

associated with a lower failure rate (RR 0.58, 95% CI 0.38–

0.90, p = 0.014). Sex was not significantly associated with 

any type of outcome. 

 

 

DISCUSIÓN 
 

 

In the last decade, more evidence has accumulated than ever 

regarding the efficacy and safety of ETV / CPC as a 

procedure to treat hydrocephalus. Initially, the studies were 

in Africa to find a viable alternative for CSF shunt, due to its 

significant profile of complications 5 that include infections, 

ventricular peritoneal shunt (VPS) dysfunction, and over 

drainage, among others, in an environment where that 

patient follow-up was not easy. Encouraging results led the 

researchers to replicate the experience in North America, 

where the economic barrier is not the greatest difficulty. 

 

In this work, the classical theory of CSF circulation will be 

given as an explanation of the clinical results. However, it is 

important to note that, under the new hydrodynamic 

theory,25 which argues that CSF would be produced 

throughout the entire central nervous system through a 

balance between hydrostatic and oncotic forces like the rest 

of the body fluids, this procedure would not be solving the 

pathophysiology of the condition. The rationale for this 

procedure is to restore CSF homeostasis by achieving a 

balance between CSF production and absorption. On the 

one hand, the ETV would solve an obstructive factor 

possibly involved in the reduction of CSF absorption. On the 

other hand, the CPC aims to eliminate a source of CSF 

production that, although not the largest,26-28 has an 

influence on the total volume of CSF and, by not being 

present, contributes to its stabilization. 

 

Accumulated evidence shows us that adding CPC to ETV 

would increase the overall success rate compared to ETV 

alone.7,9,29 The patients with higher success rates according 

to etiology were patients with hydrocephalus secondary to 

myelomeningocele, congenital aqueductal stenosis, and 

Dandy-Walker complex.7,9,10,12 The patients with the lowest 

success rates were those with postinfectious hydrocephalus 

secondary to an intraventricular hemorrhage of 

prematurity.11,14,16,18,20,23,25 The disparity in the success rate 

according to etiology is explained by pathophysiological 

reasoning. In cases where there is a probable obstruction in 

the flow of CSF, such as myelomeningocele,30 the ETV 

would act as a “bypass” to the obstruction, together with the 

respective role of the CPC in reducing the production of 

CSF. On the other hand, in cases in which there is no clear 

obstructive factor, the ETV would not have a greater 

influence, so the CPC would become the main mechanism by 

which the CSF volume would stabilize, being this suboptimal 

by itself. 

 

Age was also a cross-sectionally classified as a prognostic 

factor. Early ages, at the time of surgery, were 

proportionally associated with higher rates of ETV / CPC 

failure, this effect was maximum in patients under 1 month 

of corrected age.7,14-16,19,20 One reason for The fact that this 

difference exists according to the age of the patient may be 

because at younger ages the floor of the third ventricle is 

thicker, so the procedure itself can be frustrating or in the 

long run have a greater probability of closing the stoma.31,32 

It could also be being due to a more distensible skull at a 

younger age, this would more easily allow plastic 

deformation of the skull leading to the diagnosis of failure of 

the procedure; In contrast, a skull without this plasticity 

would determine a brain with lower “compliance”, with 

greater increases in pressure that, even though they are 

subclinical, may have a role in CSF homeostasis, by altering 

its hydrodynamics, as a brake on its subsequent 

development of hydrocephalus. 

 

Another prognostic factor for failure that was reproduced 

throughout the studies was the presence of a narrow 

prepontine cistern on preoperative imaging studies or 

during the procedure.10,11,14,16,17,24 This is explained because 

having an obstruction in the CSF circuit in the compartment 

that connects with the third ventricle through the stoma, 

would not fulfill its purpose. The failure rate also increases 

if, in some centers during ventriculoscopy a significant 

anatomical distortion is identified, the procedure is 

abandoned and assumed as a failure. Studies in which a 

narrow prepontine cistern was not associated with failure 

could be due to inherent variability between observers when 

evaluating neuroimaging. 17.20 

 

The presence of CSF shunt prior to performing ETV / CPC 

was also classified as a risk factor for failure of the latter.14,24 

Likewise, larger ventricles at the time of surgery were 

predictors of failure.20 The reason for which patients with 

previous bypass procedures and larger ventricles had a 

lower success rate may be because they were patients with a 

more advanced pathological process, whose result would be 

insufficient, regardless of the procedure used. In contrast, 

patients with smaller ventricles could be more successful 

due to an arrested pathophysiological process. 

 

The degree of cauterization of the choroid plexus was 

proportionally associated with higher success rates of the 

joint procedure, being a predictor of failure in cases where it 

was less than 90%.13,19 It is even added to the revised ETV 

Success Score.22 Likewise, the use of a flexible endoscope is 

associated with a higher degree of CPC and also a higher 

success rate of ETV / CPC compared to the use of a rigid 

endoscope.24 However, there are also results that would 

indicate that there is no significant association between the 

extension of the cauterization of the plexus and the success 

rate of the procedure.17,20 From a pathophysiological point 

of view, it would make sense that a greater extension of the 
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cauterization results in a greater decrease in the production 

of CSF in the plexus, thus contributing more to the control 

of hydrocephalus. It is described that not only is the 

coagulation of the entire plexus important, but also of the 

vessels that run through it, including the branches of the 

anterior choroid artery, the posterior lateral choroidal 

artery, and the superior choroidal vein.7,29,33 The difference 

in results between studies could be partly due to the lack of a 

standardized method to report the degree of CPC, or due to 

differences in surgical technique. Therefore, prospective 

studies are needed that use the same system to report the 

degree of CPC and standardization of the technique before 

cataloging the degree of CPC above or below 90% as an 

independent factor for the outcome of the procedure. Lower 

scores in the revised ETV Success Score were independently 

associated with ETV / CPC failure, which indirectly supports 

the idea that the degree of cauterization does influence the 

outcome. 21 

 

The use of radiographic markers as a prognosis for the 

success of the procedure was also investigated. CSF 

turbulence and the presence of choroid plexus on posterior 

rapid sequence MRI after an ETV / CPC were associated 

with lower success rates. The turbulence would be present 

due to a possible obstructive factor not resolved with the 

ETV or another factor that is altering the hydrodynamics of 

the CSF, so the pathophysiological process would not have 

been resolved. On the other hand, the presence of CPC in an 

imaging examination would indicate that the procedure to 

decrease the amount of CSF produced was not completely 

achieved, so it would have less effect in trying to stabilize the 

volume of CSF. In any case, it would be appropriate to 

generate formal studies that assess the intra- and 

interobserver reliability of these findings to fully corroborate 

them. 23 

 

Short-term outcomes have been studied and indicate that 

adding CPC to ETV is a safe and effective practice in 

increasing the success rate of ETV as a treatment for 

hydrocephalus. However, most of these studies lack a long 

follow-up and analysis of the neurocognitive and functional 

outcomes of the patients. Within these, it would be prudent 

to include data on the satisfaction and quality of life of the 

patient and her caregivers, which within the practice of 

pediatric neurosurgery is a core issue when making 

decisions. Therefore, new randomized clinical trials are 

required that directly compare ETV / CPC with CSF shunts, 

with a longer follow-up, standardizing definitions of 

procedural failure, and that evaluate neurodevelopmental 

outcomes to determine in which cases the patients would 

benefit. patients of one procedure over the other as a new 

standard of care. Until the evidence described is developed, 

the decision to use ETV / CPC should be discussed on a 

case-by-case basis, weighing the many factors that influence 

its success, as well as the social health context and the 

informed decision of the patient's family. 

 

 

 

CONCLUSION 
 

 

Short-term outcomes have been studied and indicate that 

adding CPC to ETV is a safe and effective practice in 

increasing the success rate of ETV as a treatment for 

hydrocephalus. Furthermore, the overall success rate of the 

joint procedure makes it a reasonable first option for 

hydrocephalus in selected patients. 

 

Factors associated with a higher success rate of ETV / CPC 

are Hydrocephalus secondary to myelomeningocele, 

congenital aqueductal stenosis, and Dandy-Walker 

Complex; older ages (mainly> 1 year); and probably 

cauterization ≥90% of the choroid plexus. 

 

Negative prognostic factors include corrected ages younger 

at the time of the procedure, with the maximum effect in the 

group <1 month; previous CSF bypass procedure; 

posthemorrhagic and postinfectious etiology; narrow 

prepontine cistern on neuroimaging or ventriculoscopy; the 

presence of CSF turbulence and visualization of 

postoperative choroid plexus in rapid sequence MRI; and 

probably cauterization <90% of the choroid plexus. 

Randomized clinical trials that compare ETV / CPC directly 

with CSF shunt therapies, and that study long-term 

neurocognitive and quality of life outcomes, are still needed. 
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