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Abstract 

Introduction: 

For many years, the VP shunt was the main treatment of hydrocephalus till the recent 

advances in the neuroendoscopic applications. The use of the endoscopic third ventriculostomy 

provides an ideal treatment without complications of the traditional shunts. However, it can be 

challenging in the age group below 2 years as the results are unexpected and different from the 

adult group. Our aim in this study is to assess the results of the ETV in children below 2 years; 

we analyzed the children data and its relation to the outcome. We also, reported the 

complications happened during and after the procedure. 

Patients & methods: 

A retrospective and prospective study was carried out on twenty-one children who had 

hydrocephalus. An ETV was done for them using the (Karl Storz) neuroendoscopy between 

April 2012 and September 2014. All of them had an aqueductal stenosis. Follow- up CT was 

done for all children, one month and one year after the procedure. 

Results: 

Their age ranged from 6 months to just below two years, with the mean age was 14.5 ± 

5.2 months. They were 15 males and six females. The overall success rate was 66.6% with the 

mean follow-up period of 18 months. VP shunt was inserted in 5 babies due to the ETV failure, 

one case of CSF leak and one case died due to intracranial hemorrhage. 

Conclusion: 

Our study showed the effectiveness of ETV in children less than two years with a 

primary aqueductal stenosis in general with reasonable complications. It is safe and effective 

method for treating hydrocephalus in this age group without confrontation of VP shunt and its 

hazards. ETV scoring system (ETVSS) is beneficial in predicting the ETV success rate. 

Keywords: 

  ETV (endoscopic third ventriculostomy) – VP (Ventriculoperitoneal) shunt – CSF 

(cerebrospinal fluid) – IVH (intraventricular hemorrhage) – HC (hydrocephalus) – CNS (central 

nervous system) – computed tomography (CT). 

 

 



Success rate of endoscopic third ventriculostomy in children below 2 years 

 

2 
 

Introduction: 

  ETV was first applied in infants. Mixter performed the first successful endoscopic 

ventriculostomy in a 9-months-old baby [1]. Guiot performed a successful ETV in newborn with 

follow up for 7 years without complications [2]. Since the 1960s the classic treatment of 

hydrocephalus was the shunts with its all types including programmable or non-programmable 

shunts. Although advances occurred in shunting system, the need for shunt revision is still high, 

beside the well-known complications of the shunts as infection and patient dependence [3]. Since 

the invention of the neuro endoscope in the last two decades, ETV became the recent acceptable 

option for treatment of hydrocephalus [4]. ETV is a safe, simple technique and provides the CSF 

shunting in a physiological pathway to the subarachnoid space [5]. 

 However, the controversy among authors was about the success rate of ETV in children 

especially those below two years with the need to repeat the ETV or inserting shunt after ETV 

failure [6]. Some authors don’t recommend ETV below two years as it has a higher failure rate, 

while others reported no difference in the outcome in babies and children if compared to older 

patients [7]. On the other hand, some authors correlated the failure of ETV with the cause of 

hydrocephalus rather than the age of the patient, i.e. post hemorrhagic and postinfectious 

hydrocephalus have a higher failure rate of ETV. ETVSS is strongly recommended to predict the 

rate of ETV success [8-10]. 

Our aim in this study is to add data on this controversial issue and report our experience 

in the success rate of ETV in children with hydrocephalus secondary to a primary aqueductal 

stenosis below two years and report the postoperative complications like CSF leak, obstruction 

of the stoma and infection happened among those children. 
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Patients and method: 

Our study was a prospective and retrospective study applied for twenty-one children 

between April 2012 and September 2014 diagnosed with hydrocephalus secondary to a primary 

aqueductal stenosis. Fifteen males and six females were included with age varying from 6 

months to two years. Out of the 21 children, six children were premature. ETV was done for all 

babies through a burr hole just anterior to the coronal suture in the mid-pupillary line (Kocher 

point) using rigid endoscope (Karl Storz) with lens 0 degree. A ventriculostomy was done in the 

floor of the third ventricle between infundibulum and the mammillary bodies using the 

endoscopy forceps and widening of the opening using Fogarty catheter.  A ringer lactate solution 

was used if there was any occasional bleeding. 

 Ensuring enough ventriculostomy was assured by free CSF circulation and good 

pulsation of the remnants of arachnoid membranes. All children underwent preoperative MRI to 

diagnose the cause of hydrocephalus. A postoperative CT was done for all patients after one 

month and a second CT follow- up was done after one year to compare the reduction in the width 

of the lateral ventricle. The failure of the procedure included the deterioration in child clinical 

condition as enlarging the head size and the radiological increase in the ventricular width and 

periventricular edema. The mean follow up period was 18 months. 

Inclusion criteria: 

1. Children below two years. 

2. Hydrocephalus secondary to a primary aqueductal stenosis. 
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Exclusion criteria: 

1. Age above two years. 

2. Posthemorrhagic or post infection hydrocephalus. 

3. Other CNS congenital anomaly.  

4. Secondary hydrocephalus to brain tumors. 

Results: 

The total number was 21, fifteen males (71.4%) and six females (28.6%). The age varied 

from 6 months to 2 years with the mean age 14.5 ± 5.2 months. They were six babies below one 

year and fifteen babies from 1 to 2 years. They were followed for 1.5 years ± 3 months. All 

babies had a primary aqueductal stenosis (Table 1).  

Table (1): Demographic and clinical data of the study group 

Item  Value 

Sex Male 15(71.4%) 

 Female 6(28.6%) 

Age (months) Mean±SD  14.52±5.20 

 Median(range) 14(6-24) 

 Age <1year 6(28.4%) 

 Age 1-2 years 15(71.4%) 

 

The success rate was 66.6% (n = 14) Figure (1) shows the success rate related to age 

group with a higher success group in the age 1 – 2 years while the higher failure rate was in 

children below one year. The difference was statistically significant (P=0.010). Complications 

occurred in 7 babies (33.3%). 
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Figure (1): success rate related to the age group 

The failure was detected clinically (increase in the head circumference) and 

radiologically (increase in the ventricular width or periventricular edema) and defined as the 

need to repeat the ETV or inserting a shunt. In four of six premature babies, ETV failed and 

needed VP shunt insertion. The mean head circumference was 44 ± 5 cm which matches with 

more than 2 SD of the median reference for this age.  

Five babies (23.8%) needed VP shunt insertion due to ETV failure, 4 males, and one 

female. One case (4.8%) had a postoperative CSF leak which was controlled by tight resuturing 

and one case (4.8%) who was the youngest baby, (6 months old) died due to intraventricular 

hemorrhage, an external ventricular drain was tried but without improvement and the child died 

in the third day postoperatively. Four weeks after the procedure, 14 children showed a significant 

clinical improvement with reduction of irritability and the head circumference showed no 

increase while a postoperative CT to the same children after one month clarified a reduction in 

the ventricular width and absence of periventricular edema.  
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Table (2): Individual data of children. 

Cases Age Gender Complications 

1 18 months Male None 

2 20 months Male None 

3 14 months Female None 

4 7 months Male VP shunt inserted 

5 24 months Female None 

6 22 months Male None 

7 8 months Male VP shunt inserted 

8 20 months Female None 

9 6 months Male Died 

10 18 months Male None 

11 14 months Male VP shunt inserted 

12 19 months Male None 

13 18 months Female None 

14 13 months Male None 

15 14 months Male None 

16 9 months Female VP shunt inserted 

17 14 months Male None 

18 9 months Male None 

19 15 months Male CSF leak 

20 8 months Male VP shunt inserted 

21 15 months Female None 
 

Case1. 1.5 year old male baby, his mother came complaining of progressive head enlargement, 

his head circumference was 49 cm (> 97
th

 percentile) his anterior fontanel was 3 cm wide and 

tense. Figure 2 A shows preoperative CT brain with dilated lateral and third ventricles. Figure2 B 

one month after the ETV shows prominence of subarachnoid space and reduction in the 

ventricular size. Figure 2C, one year after the procedure shows the appearance of the basal 

cisterns and more reduction in the ventricular width. 

 

 

 

 

 

 

 

  

Figure 2A: Preoperative CT Figure 2B: one month 

postoperatively 

Figure 2C: One year 

postoperatively 
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Figure 3 A: Preoperative CT Figure 3 B: after one month 

postoperatively 

Figure 3 C: after one year 

postoperatively 

Case 2: Female baby, 15 months old, her mother was complaining of enlarged head size. Her head 

circumference was 47 cm (larger than 95% percentile), Ant fontanel was 3.5 fingers. Figure 3A shows 

preoperative CT brain with dilated lateral ventricles with ballooning of the third ventricle. One month 

after the ETV (figure 3B) CT shows reduction of lateral and third ventricle and follow-up CT brain after 

one year (Figure 3C) shows more reduction of the ventricular size toward its normal size. 

 

 

 

 

 

 

 

 

 

 

Figure (4): (A) Opening the ventriculostomy and widening using Fogarty catheter and (B) ensuring free CSF flow 

to the basal cisterns 
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Discussion: 

ETV has become a well-established, effective and safe technique in treating 

hydrocephalus with different etiologies. However ETV done for children below two years with 

hydrocephalus is still controversial issue as many authors reported  higher failure rates than older 

children [11, 12]. Our success rate was 66.6% compared to another study [13] with 43%, and 

L.fani et al. study with 42.5% [14] and 53% in Beems et al. study [15]. All patients in this study 

had a primary aqueductal stenosis compared to other studies that involved babies with post 

hemorrhagic, post infection or babies with spina bifida. However, Beems et al. [15] classified 

children into subgroups according to etiology with a high success rate in hydrocephalus 

secondary to aqueductal stenosis (87%) if compared to the results of hydrocephalus secondary to 

myelomeningocele. 

Consequently, they assumed that outcome is related more to the etiology rather than the 

age. Results of this study had the same result with other studies [8, 16]. On the other hand, other 

studies [14, 17] reported mainly the age factor as the most determinant factor in the outcome 

with no influence of the etiology, they stated that children below 6 months and preterm babies 

had open skull sutures and soft skull bones leading to higher compliance and low fontanel 

pressure which caused ETV failure. In our study, we report that both factors have an influential 

role on the success of the ETV. This is similar to other studies [9, 18-20]. Our study didn’t 

include children below 6 months as the failure is very high in this age group. Treating 

hydrocephalus secondary to aqueductal stenosis has a varying degree of success from 60 % up to 

75% according to some authors [21-23].   

Post-hemorrhagic and post infection aqueductal stenosis have a higher ETV failure rate 

according to authors [11]. We had one patient with CSF leak after the ETV (4.8%) compared to 
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another study [14] that had 20% of patients with CSF leak; this may be due to involvement of 

infants below 6 months with a higher failure rate. The crucial point here is to detect whether the 

ETV would be successful if applied to children in this age group. Kulkarni and his colleagues 

[24] tried to answer this fundamental question and put the endoscopic third ventriculostomy 

score (ETVSS) shown in table (3) to predict the success rate of ETV, with scores ranging from 0 

(extremely poor outcome of ETV) to 90 (extremely high chance of ETV success).  

We suggest that ETVSS can be used to select good candidates for ETV. ETV technique 

has a steep learning curve. However, sometimes, ETV becomes a difficult technique in patients 

with distorted anatomical landmarks especially in babies who have spina bifida [25].  Some 

anatomical variations were reported in the literatures like shallow prepontine cistern, narrow 

foramen magnum, thick floor of the third ventricle and small sized third ventricle [4]. Our advice 

to avoid this is careful examination of the preoperative MRI.  

Overall, ETV has more serious morbidity if compared to shunt system, however, these 

complication are reduced minimally with experienced hands [26].  

Hydrocephalic children got benefit more from the ETV as they avoid the complications 

of shunting for long period [27]. Sufianov and his colleagues assumed that ventriculostomy 

opening tends to close in the thick ventricular floor [22]. This finding is harmonious with another 

study [28], which postulated that the tendency to form new membranes is higher in infants than 

in older patients. On the other hand, some Korean authors suggested that placement of the shunt 

tube with ETV in the same session carries a higher success rate (˃ 80%), however, the patient 

would have the same shunt complications and dependence [17]. In another study, they reported 

that ETV failure is due to closure of the stoma in about 10% of cases in infants. This closure may 
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be due to less developed subarachnoid space which hinders the CSF absorption with a higher 

tendency to form new membranes with gliosis [12]. 

Table (3): ETV scoring system 

Score Age Etiology Previous Shunt 

0 < 1 month Post infection Previous shunt 

10 < 1 month - No previous shunt 

20 1month to < 6 months Myelomeningocele – non 

tectal brain tumor - IVH 

 

30 6 months to  < 1 year Aqueductal stenosis - 

Tectal brain tumor 

 

40 1 – 10 years -  

50 ≥ 10 years   

Conclusion: 

Our overall success rate was 66.6%. Both age and the cause of hydrocephalus are crucial 

for the success of ETV. ETV provides the advantages of shunt independence and avoidance of 

shunt complications. Failure of ETV is higher in premature babies. ETVSS is important in 

predicting the outcome of ETV and we strongly recommend applying it preoperatively. 
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 الملخص العربي

المنظار الجراحي لحالات استسقاء المخ في الاطفالاستخدام   

البحث:مقدمة     

أصبخ اسخخذاو انًُظار انجزادي نذالاث اسخسقاء انًخ بذيلا يُاسبا نعًهياث حزكيب صًاياث انًخ ٔاٌ كاٌ بعض الاطباء 

.انًذيطت بانًخ في ْذا انعًزلاغشيت اعًز سُخيٍ نعذو اكخًال حكٌٕ الاقم يٍ يخخٕفيٍ يٍ َسبت فشم اسخخذايّ في الاطفال   

ث:حهدف الب  

.حسجيم َسبت َجاح حهك انعًهياث في الاطفال يذم انذراست نلاعًار أقم يٍ عاييٍ  

 طريقة البحث:

ٍ طفلا كاٌ أغهبٓى يٍ انذكٕر في انعًز يا بيٍ سج شٕٓر ٔسُخيٍ كإَا يعإٌَ يٍ ئادذ ٔعشز ث عهى عذدحى اجزاء انبذ

ٔحى حسجيم انُخائج . 2102انى سبخًبز  2102انفخزة يا بيٍ ابزيم في  اسخسقاء أٔني بانًخ  

 نتيجة البحث:

% بيًُا خًست يٍ الاطفال ادخاجٕا نخكزار اسخخذاو انًُظار 66.6اربعت عشز طفلا حى اجزاء انعًهيت نٓى بُجاح بُسبت دٕاني 

 ٔطفم قذ حٕفي في انيٕو انخايس بعذ اجزاء انًُظار.

 ملخص البحث:  

نخجُب  اسخخذاو انًُظار انجزادي بأياٌ في الاطفال يٍ ْى دٌٔ انعاييٍ ٔنكٍ بعذ الاخخيار انذقيق نٓذِ انذالاثيًكٍ 

   انًضاعفاث انًخٕقعت.

 

 

 


