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ABSTRACT 
 
Background: Clinically erratic cerebrospinal fluid (CSF) outflow within brain ventricles was 
described as non-communicating and communicating hydrocephalous. Neurosurgical patients are 
commonly seen with increased intracranial pressure due to increased CSF accumulation.  (1) Initially 
scientists followed ventriculoperitoneal shunt an inexpensive and available technique to treat 
hydrocephalous disorders. Due to least successful outcomes, Scientists used other alternative 
endoscopic techniques. These endoscopic techniques include aqueductal endoscopic stenting, 
aqueductoplasty and third ventriculostomy (2). Defining success rate of Endoscopic third 
ventriculostomy clinical and radiographic analysis are considered gold standard.  
Objectives: Our review aims to assess comparative role of patient age, patient selection, 
hydrocephalus etiology, surgical advancement and epigenetic treatment strategies following 
endoscopic third ventriculostomy focusing hydrocephalous. The main objectives of current study, to 
critically analyze available literature till to date and a step forward for the development of standard 
surgical protocols.  
Methodology: Clinical studies from Level I-IV published in English language focusing human 
subject only were only considered by retrieving NCBI/PubMed, Medline databases. Studies purely 
focusing third ventriculostomy in subject of patient age, hydrocephalus etiology and age associated 
complications were processed further. Objective based data inspection approach was followed. From 
each included study focusing third ventriculostomy detailed information demographic information 
was collected. Further data analysis was done by using SAS and multiple tools of Microsoft Excel 
Version 2010.   
Outcomes: From total 11 included studies specifically focusing hydrocephaly treatment via 
endoscopic third ventriculostomy, 757 patients with equal 1:1 male and female gender ratio and 125 
cases of unknown gender were considered.  Current study highlighting efficacy of Endoscopic third 
ventriculostomy at the rate of 77% effective treating obstructive hydrocephalus. On basis of 
etiological concerns about 36.32 % cases hydrocephalous cases were linked with encephalitis, 
underweight birth and nonspecific etiology. However, 24 % cases of hydrocephalus were led by group 
of tumors including, Ependymoma, Medulloblastoma, Meningioma, Cerebella pontine angle Tumors 
and Pineal gland carcinomas as well. 154 (20%) cases of obstructive hydrocephalus were associated 
with aqueduct stenosis, 16% cases reporting hemorrhage and only 23 cyst cases.  
Conclusion and future recommendations: Endoscopic third ventriculostomy (ETV) is a safe and 
effective (77%) treatment option for the treatment of obstructive hydrocephalus among all age groups. 
However, specifically highest efficacy was noted among patients of 15-30-year age group. 
Understanding disease etiology and patient selection criteria both are considered potential components 

http://www.ijhsr.org/
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following successful endoscopic third ventriculostomy. We highly recommend further research 
following a universal age criteria and reporting results in distinct age category to standardize ETV 
treating hydrocephaly efficiently.  
 
Keywords: Endoscopic third ventriculostomy, ETV, hydrocephalous, aqueductal endoscopic stenting, 
aqueductoplasty. 
 
1. INTRODUCTION 

Classically erratic cerebrospinal 
fluid (CSF) outflow within brain ventricles 
was described as non-communicating and 
communicating hydrocephalous. 
Neurosurgical patients are commonly seen 
with increased intracranial pressure due to 
increased CSF accumulation.  (1)Initially 
scientists followed ventriculoperitoneal 
shunt an inexpensive and available 
technique to treat hydrocephalous disorders. 
Due to least successful outcomes, Scientists 
used other alternative endoscopic 
techniques. These endoscopic techniques 
include aqueductal endoscopic stenting, 
aqueductoplasty and third ventriculostomy 
(2). Defining success rate of Endoscopic 
third ventriculostomy clinical and 
radiographic analysis are considered gold 
standard. Clinically patients suffering from 
obstructive hydrocephalous feel relieves 
from headache, tension and improvements 
in ocular movement. Radiographic 
improvements include significant reduction 
in size of third ventricle at the rate of 15 % 
per month (3-5). Managing obstructive 
hydrocephalus by third ventriculostomy in 
selected patients is safer and effective 
treatment option in comparison to 
ventriculoperitoneal shunt surgery (VPS). 
Repeated ventriculoperitoneal shunt surgery 
causes infection in some patients and 
reported death rate are very high (6-9).  
However, endoscopic third ventriculostomy 
has some potential complications (10). 
Certain magnetic resonance imaging (MRI) 
based indications are followed before 
operating third ventriculostomy (11). It’s 
still unclear to ideal patient age following 
endoscopic third ventriculostomy (12). The 
aim following third ventriculostomy is to 
manage obstructive hydrocephalus by 
diversion of abnormal intracranial 

cerebrospinal fluid with least possible 
complications (13-14).   
 
1.1. Endoscopic Anatomy 

Understanding third ventricle 
anatomy and neighboring tissue structure is 
considered very useful to overcome 
endoscopic third ventriculostomy associated 
complications. According to study 
conducted by Yadav YR et al., 
2012highlighted the significant impact of 
third ventriculostomy on ependymal, stroma 
cells and arachnoid membrane among 
enlarged ventricle patients. Author 
recommend apex of the mamillary bodies an 
ideal site for third ventriculostomy without 
effecting neighbor cells to third ventricle (1)   
 
1.2. Indications  

Many neurosurgeons recognize 
endoscopic third ventriculostomy a reliable 
treatment option for obstructive 
hydrocephalus among adult patients with an 
average of 88% success rate(15). Similarly, 
another study supported Endoscopic third 
ventriculostomy role in clinical 
improvements among 88.6 % patients(16). 
Identification of previous third 
ventriculostomy is significant in-patient 
selection as repeated third ventriculostomy 
lowers the chances of successful treatment 
of obstructive hydrocephalus (16, 17). In 
case of aqueduct of Sylvius obstruction and 
tumors third ventriculostomy seems best 
treatment option (18–20). However, 
endoscopic third ventriculostomy among 
children’s less than six months of age is 
least successful treatment option (21, 22). 
 
1.3. Surgical interventions  

Surgical interventions following 
third ventriculostomy include creation of 
burr hole in dura and by using blunt cannula 
cerebrospinal fluid outflow was managed. 
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The whole surgical process was regulated 
by using lotta endoscope an optical 
visualization unit by following standard 
disinfection and anesthesia protocols (23). 
Clear visualization of CSF outflow requires 
Liliequist’s membrane puncture without 
effecting mamillary bodies and neighboring 
arterioles. Similarly, for the visualization of 
third ventricle, opening third ventricle floor 
by ballooning demands meticulous care and 
prior fornix visualization (22).  
 
1.4. Treatment modalities and clinical 
conditions 

Endoscopic third ventriculostomy 
surgery is considered best available 
treatment option overcoming obstructive 
hydrocephalous. However, ETV success 
rate depends upon set of two variables 
including physiological and histological 
variables. Physiological variables include 
patient age, history of previous surgery and 
etiology of obstructive hydrocephalus. 
Whereas histological variables include 
storma mobility, bleeding, adhesion 
molecules presence and the most important 
one Liliequist’s membrane puncture (23-
25).  

Clinical outcomes following third 
ventriculostomy include significant decrease 
in ventricular size in hydrocephalus patients 
relevant to patient selection. Similarly, other 
important intraoperative treatment factors 
following third ventriculostomy include 
duration of surgical procedure and bleeding 
time (25, 26). 
 
1.4. Age Associated Complications  

In comparison to shunt 
ventriculostomy endoscopic third 
ventriculostomy surgical technique prevents 

from potential risk of vascular injury. ETV 
success rate after shunt ventriculostomic 
surgery is still unclear (22).  Extending 
author report regarding significant positive 
impact of third ventriculostomy among 
children and infants as per increase in their 
age. Many authors contradict this hypothesis 
and consider etiology of hydrocephalous 
more important rather than age of children’s 
following third ventriculostomy (27, 28).  

Our review aims to assess 
comparative role of patient age, patient 
selection, hydrocephalus etiology, surgical 
advancement and epigenetic treatment 
strategies following endoscopic third 
ventriculostomy focusing hydrocephalous. 
The main objectives of current study, to 
critically analyze available literature till to 
date and a step forward for the development 
of standard surgical protocols. 
 
2. METHODOLOGY 
2.1. Eligibility criteria: 

Clinical studies published in English 
language focusing human subject only were 
only considered by retrieving 
NCBI/PubMed, Medline databases. 
Approximately, 2939 related articles were 
found. By applying filtering approach 
158clinical full text free articles were found 
from recent five year.  Clinical studies 
including clinical trials level-III and Level-
IV were only considered. Whereas, 59 
articles were focusing ventricular shunt 
osteotomy and related surgical techniques. 
Specifically, only 11 studies focusing third 
ventriculostomy met inclusion criteria.  
Studies purely focusing third 
ventriculostomy in subject of patient age, 
hydrocephalus etiology and age associated 
complications were included (Table.1). 

 
Table.1. Studies inclusion and exclusion criteria. 

Obs Inclusion Criteria Exclusion criteria 
1 Studies followed ETV surgical technique Studies followed other than ETV surgical procedure 
2 Evidence level I, II III, IV Review articles, case reports, letter to the editor and short 

communication 
3 Articles written in English language Studies published in Other than English language 
4 Articles who focused human subjects Other than human subjects 
5 Studies reported not older then 1st January, 

2015 
Studies published before 31 December 2014. 

6 Patients from irrespective of age and gender Studies reporting no relevant age and gender associated information. 
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2.2. Search strategies:  
All included studies were carefully 

searched from NCBI/PubMed and Medline 
databases. All shortlisted studies were only 
from Scopus indexed journals. Search 
strategy was made by using key words, 
endoscopic third ventriculostomy, 
endoscopic anatomy, endoscopic 

ventriculostomy challenges, hydrocephalus 
etiology, age impact on third 
ventriculostomy, third ventriculostomy 
complications, ideal patient selection for 
surgery and ETV treatment modalities.  One 
author cross checked the searched articles 
either article is surely indexed.  

 
Table.2. Article Search strategies from different databases. 

No. Search Terms   Different Database 
Search Results 

  Overall 
Results 

  PubMed MeSH PubMed Central NLM 
Catalog 

BookShelf  

1 Endoscopic third ventriculostomy 3301 1 2144 6 54 5506 
2 Endoscopic anatomy of third 

ventricle 
639 0 827 3 10 1479 

3 Endoscopic ventriculostomy 
challenges 

18 0 175 0 3 196 

4 Hydrocephalus etiology 17403 0 12912 39 276 30630 
5 Patient age impact on third 

ventriculostomy 
19 0 398 0 3 420 

6 Third ventriculostomy complications 891 0 904 0 8 1803 
7 Ideal hydrocephalus patient selection 2 0 590 0 11 603 
8 ETV treatment modalities 9 0 138 0 0 147 

 
2.3. Data Inspection:    

Our data inspection approach was 
directly based upon our study objectives. 
From each included study focusing third 
ventriculostomy detailed information was 
extracted which includes, author of the 
study, publication year, number of cases 
enrolled, gender ratio, age of patients, 
surgical complications, neurogenic disorder, 
relevant outcome and limitations of the each 
included study as well.  
 
2.4. Data validity and Quality 
Enhancement:  

Retrieved useful data validity was 
ensured by two independent authors 
following specific data cross checking 
approach. First author affiliation was 
considered as the origin of the study for 
each includedresearch. In case of more than 
one affiliations of the first author, primary 
affiliationwas preferred. For each included 
study quality score was calculated by 
comparing relative outcome scores versus 
reported complications.  
 
2.5. Studies Processed:  

Only 11 studies were further 
processed for meta-analysis to determine 

exact role of patient age following 
endoscopic third ventriculostomy as shown 
in Table.1  
 
2.6. Statistical Analysis:  

Complete demographic details of 
each included study and its outcomes were 
tabulated and analyzed by using SAS and 
multiple tools of Microsoft office Version 
2010.   
 
3. RESULT 

From total 11 included studies 
specifically focusing hydrocephaly 
treatment via endoscopic third 
ventriculostomy, 757 patients with equal 1:1 
male and female gender ratio and 125 cases 
of unknown gender were considered. 
Current study highlighting efficacy of 
Endoscopic third ventriculostomy at the rate 
of 77% effective treating obstructive 
hydrocephalus (Table.6).  
3.1. Meta-Analysis:  

Meta-Analysis was performed by 
using SAS University Edition, from each 
included study focusing third 
ventriculostomy detailed information was 
extracted which includes, author of the 
study, publication year, number of cases 
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enrolled, gender ratio, age of patients, 
surgical complications, neurogenic disorder 

and relevant outcome. (Table. 3). 

 
Table.3. Detailed Meta-Analysis focusing Endoscopic third ventriculostomy in hydrocephalus patients. 

Study Author Publication 
year  

Neurogenic 
disorder 

Cases 
Enrolled Female Male Other Surgical 

technique Outcomes  

Vulcu, S et al 2015 Obstructive 
hydrocephaly  113 55 58   ETV 

82-78 % success rate 
from short to long 
follow up  

Rahman MM et al 2018 Obstructive 
hydrocephaly  60 0 0 60 ETV& 

VPS 

Clear impact of age 
following ETV 
Success Rate. 

Sodhiya P et al 2019 hydrocephaly 30 15 15 0 ETV 

ETV is 100 % 
successful in patients 
with aqueduct 
stenosis 

Udayakumaran, S 
et al 2019 Obstructive 

hydrocephaly  65 0 0 65 ETV MRI is 96% sensitive 
predictor of ETV 

Stachura, K et al 2014 Obstructive 
hydrocephaly  96 41 55 0 ETV 

ETV is successful in 
patients with aqueduct 
stenosis 

He, Z. et al 2015 hydrocephaly 17 8 9 0 ETV 
ETV is safe and best 
for Infantile 
hydrocephaly. 

Labidi, M et al  2015 hydrocephaly 168 86 82 0 ETV ETV is 70% effective.  

Rei, J., et al 2017 myelomeningocele 18 6 12 0 ETV ETV is effective in 
older patients 

Haque, M., et al 2017 Obstructive 
hydrocephaly  17 9 8 0 ETV 

ETV is successful in 
patients with aqueduct 
stenosis 

Ojo OA., et al 2015 hydrocephaly 34 17 17 0 ETV 

Patient selection and 
experience of 
neurosurgeon play 
important role in ETV 
Success. 

Talamonti, G. et al 2019 Obstructive 
hydrocephaly  139 78 61 0 ETV& 

VPS 

ETV is now the 
procedure of choice 
for most patients with 
VPS malfunctions. 

 
Other: unknown gender. 
3.2. Clinical Association of Age following 
ETV:  

Our review divided patients into age 
groups in age range ≤ 6 month-1  year, Age 
range > 1 - 15 year, Age range>16-30  year 
and Age range>30  year to draw an updated 
success rate of ETV parallel to different age 
groups. As Table.4 shows highest number of 
cases were reported in Age range>16-30 
year. However, 15% cases were in age 
range of ≤ 6 month-1 year and 26% cases 
were reported in age range of greater than 

30 year. Relative age associated ETV 
success rate was calculated by dividing 
number of patients in specific age group on 
total number of complications observed 
following post endoscopic third 
ventriculostomy. In age group Age range ≤ 
6 month-1 year only 26 cases out of 112 
shown complications, 36 complication cases 
in age group Age group> 1 - 15 year, 66 
cases in age group >16-30 year out of 290 
total cases were observed with post ETV 
complications.  

 
Table. 4. Age wise association of post ETV complications. 

Age range ≤ 6 month-1 year  Age range > 1 - 15 year Age range>16-30 year  Age range>30 year  Mean age (Y) 
4 0 21 88 35 
0 51 1 8 17.8 
5 14 5 6 16.5 
23 18 24 0 6 
0 0 0 96 47 
17 0 0 0 0.4 
0 12 156 0 40 
12 6 0 0 2.75 
17 0 0 0 0.45 
34 0 0 0 2.5 
0 56 83 0 29.4 
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3.3. Etiological Factors:   
 
Table.5. Etiological factors involved in pre-ETV obstructive 
hydrocephalus. 
Disease etiology  
Benign 
aqueductal 
stenosis 

Tumor Infection/hemorrhage Cyst other 

40 35 15 13 10 
0 0 0 0 60 
8 11 0 2 9 
0 0 13 0 52 
24 63 0 0 9 
0 0 2 0 15 
59 62 20 5 22 
0 0 0 0 18 
0 0 0 0 17 
0 0 5 0 29 
23 12 67 3 34 
 

Table. 6. Post-ETV complication score. 
Cases Enrolled Complications cases Net Score 
113 10 1.32 
60 19 2.51 
30 3 0.40 
65 13 1.72 
96 22 2.91 
17 1 0.13 
168 42 5.55 
18 10 1.32 
17 3 0.40 
34 2 0.26 
139 49 6.47 
757 174 23.0 
 

On basis of etiological concerns 
about 36.32 % cases hydrocephalous cases 
were linked with encephalitis, underweight 
birth and nonspecific etiology. However, 24 
% cases of hydrocephalus were led by group 
of tumors including, Ependymoma, 
Medulloblastoma, Meningioma, Cerebella 
pontine angle Tumors and Pineal gland 
carcinomas as well. 154 (20%) cases of 
obstructive hydrocephalus were associated 

with aqueduct stenosis, 16% cases reporting 
hemorrhage and only 23 cyst cases 
(Table.5). 

Average complications rate reported 
from all age groups was approximately 23 
%. (Table.4).   
 
4. DISCUSSION 

On the behalf of recent six-year 
available literature, our review reported 
77% efficacy of endoscopic third 
ventriculostomy following obstructive 
hydrocephaly, Intriguingly, even a single 
study did not contradict our hypothesis 
regarding effectiveness of endoscopic third 
ventriculostomy. As this is first approach 
considering impact of etiology and age 
following treatment approaches towards 
obstructive hydrocephalus. However, study 
conducted by Vulcu, S et al in 2015 
reported 78-82 % efficacy of endoscopic 
third ventriculostomy, which purely 
matches with our outcomes. Similarly, study 
led by Labidi, M et al same year focusing 
168 subjects reported 70% efficacy and 30% 
complications were noted following ETV as 
a treatment of choice in obstructive 
hydrocephalus patients. Whereas, we report 
23 % complications a slight less then author 
reported. (Graph.1). Similarly, surgeon 
expertise in patient selection is considered 
gold standard for successful ETV. Ojo OA., 
et al acknowledged in his study during 2015 
a significant role of patient selection 
following ETV.  

 

 
Graph.1. Complications trend line focusing ETV in hydrocephalus patients. 
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Obstructive hydrocephalus cases 
with aqueductal stenosis symptoms are 
considered ideal choice following 
endoscopic third ventriculostomy.   
 
5. Success and Limitations: 

Current study is first approach 
analyzing ETV impact while treating 
hydrocephalus disorder among distinct age 
groups and its relative effectiveness. We are 
first describing ideal patient selection 
criteria and its relative clinical importance 
following ETV surgery success rate treating 
obstructive hydrocephalous.   
 
6. CONCLUSION AND 
RECOMMENDATIONS 

Endoscopic third ventriculostomy 
(ETV) is a safe and effective (77%) 
treatment option for the treatment of 
obstructive hydrocephalus among all age 
groups. However, specifically highest 
efficacy was noted among patients of 15-30-
year age group. Understanding disease 
etiology and patient selection criteria both 
are considered potential components 
following successful endoscopic third 
ventriculostomy. The major challenge faced 
during research process was lack of 
universal age criteria for each included 
study. We highly recommend further 
research following a universal age criteria 
and reporting results in distinct age category 
to standardize ETV treating hydrocephaly 
efficiently.  
 
Abbreviations:  ETV= Endoscopic third 
ventriculostomy, CSF= Cerebrospinal fluid, 
VPS= Ventriculoperitoneal shunt surgery, 
MRI= magnetic resonance imaging,   
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