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ABSTRACT 

Objective:  We determined the outcome of per operational external ventricular drainage in pediatric patients 

with posterior fossa tumors and hydrocephalus. 

Material And Methods:  54 patients included presenting with posterior fossa tumors and mild to moderate 

hydrocephalous were considered for per operative external ventricular drainage. The external ventricular drain 

was then weaned off in one week. If it cannot be removed due to persistent hydrocephalous it was converted 

into a permanent ventriculoperitoneal shunt. 

Results:  In the study, the mean age was 7 years. Twenty-seven children had ependymoma, 19% of children 

had medulloblastoma, and 54% of children had pilocytic astrocytoma. Moreover, 67% of children had weaned 

off and 33% of children had converted to VP shunt. There existed an insignificant difference in the outcome 

(yes/ no) concerning age groups, gender, and tumor type. 

Conclusion:  Our study concludes that the outcome of per operative external ventricular drainage was 

weaned off (67%) and converted to VP shunt (33%) in pediatrics with posterior fossa tumors and 

hydrocephalous. 
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INTRODUCTION 

The study aimed to know the outcome of per 

operative External ventricular drainage in 

pediatrics with posterior fossa tumors and 

hydrocephalous presented in the Neurosurgical 

Unit of Ayub Teaching Hospital. Children are 

more likely than adults to develop posterior fossa 

tumors. The posterior fossa is the site of genesis 

for between 54% and 70% of all juvenile brain 

tumors. Adult brain cancers arise in the posterior 

fossa in around 15 – 20% of cases. 82 Tumors of 

the central nervous system are prevalent in 
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children, with the majority of them occurring in 

the infratentorial compartment.1 At the time of 

presentation, about 71 – 90 percent of patients 

with posterior fossa tumors had hydrocephalus. 

The majority of hydrocephalus is obstructive, 

caused by an obstruction of CSF routes at the 

aqueduct or fourth ventricle level. Because tumor 

excision relieves hydrocephalous in 91 percent of 

patients, this obstructive hydrocephalous has 

been defined as an intra-axil process. However, 29 

percent of patients experienced delayed recovery 

in CSF pressure following tumor removal, 

indicating an extra-axial mechanism contributing 

to hydrocephalus that is reversible and at the 

subarachnoid space level.2 

 Only around 10% to 40% of individuals with 

posterior fossa tumor excision have residual 

hydrocephalus. Bognar et al. discovered that in 

patients undergoing posterior fossa tumor 

excision with per op EVD, 62 percent of those 

who had an EVD for more than 8 days required 

the shunt, whereas only 21.4 percent of those 

who had an EVD for less than 8 days required the 

shunt. Many risk factors contribute to post-

resection or persistent hydrocephalus, including 

young age, moderate to severe hydrocephalus, 

transependymal edema, and the presence of 

brain metastases.3 When compared to EVD or 

Endoscopic third ventriculostomy, 

ventriculoperitoneal shunting is a superior 

alternative for individuals with metastatic 

posterior fossa tumors and allows for earlier 

oncologic therapy.4 Preoperative therapy of 

hydrocephalus offers various advantages since it 

improves the patient's overall state and gives 

time for planned elective tumor removal. 

However, around 2.3 percent of patients who had 

hydrocephalous pre-resection care for posterior 

fossa tumors suffered problems such as 

intratumoral hemorrhage or upward herniation, 

both of which have a poor prognosis.5 

 The majority of individuals with posterior 

fossa tumors have cerebellar impairments. In 

patients with prior symptoms, further localized 

neurologic abnormalities may arise. Except for a 

sixth nerve palsy, which may be present as a 

result of generalized increased intracranial 

pressure, ocular motor impairments are very 

common and tend to be of localizing importance. 

79 Cerebellar impairments occur in the majority 

of individuals with posterior fossa malignancies.6 

The most prevalent symptom in people with 

posterior fossa tumors is a headache. Tonsillar 

herniation into the foramen magnum is 

suggested by associated neck discomfort, 

stiffness, or head tilt. Headache is a sneaky and 

sporadic ailment. In children, headaches present 

as irritation and trouble being managed. Patients 

with posterior fossa tumors receive surgery for 

the following reasons: to decompress the 

posterior fossa to relieve pressure on the brain 

stem and/or to reduce intracranial pressure and 

avoid herniation, and Histopathology is used to 

identify the tumor and to select the best course 

of treatment based on the characteristics of the 

tumor. When needed, shunting cerebrospinal 

fluid (CSF) to the peritoneal cavity, ETV (internal 

CSF drainage), or even no drainage is considered 

to treat hydrocephalus. Even yet, many people 

differ on the best shunting method.7 

 
MATERIAL AND METHODS 

 

Study Design & Study Setting 

A case series study was conducted at the 

Neurosurgery unit of Ayub Teaching Hospital, 

Abbottabad. The study was conducted for 6 

months from 2/8/2019 to 2/8/2020. 

 

A nonprobability consecutive sampling was 

considered.  

 

Inclusion Criteria 

Patients of both genders of age between 1 – 15 

years were included. Patients with posterior fossa 
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tumors and mild to severe hydrocephalus were 

included in the study. 

 

Exclusion Criteria 

Cases of all other brain tumors were excluded. 

Cases of congenital abnormalities were not 

included. 

 

Data Collection 

The study was started after taking approval from 

the hospital ethics committee.  Informed written 

consent was taken from each patient. A total of 

54 patients with posterior fossa tumors and 

associated mild to moderate hydrocephalous are 

included. Clinical information was recorded on a 

pre-designed proforma. All patients presenting 

with posterior fossa tumors and mild to moderate 

hydrocephalous were considered for per 

operative external ventricular drainage. The 

external ventricular drain was then weaned off in 

one week. If it cannot be removed due to 

persistent hydrocephalous it was converted into a 

permanent ventriculoperitoneal shunt. 

 

Data Analysis 

The data was entered in SPSS version 23. 

Descriptive statistics were used to calculate 

means ± standard deviation for the age of the 

patient. Frequencies with percentages were 

calculated for gender and outcome variables. The 

effect modifiers like age, gender, and tumor type 

were controlled by the stratification method. 

Post-stratification chi-square test was applied. 

 

RESULTS 

 

Age Distribution 

14 (25%) children were in the age range 1 – 3

years, 32 (60%) were between 4 – 10 years, and 8 

(15%) were between 11-15 years. The mean age 

was 7 ± 3.421 years (Table 1). 

 
Table 1:  Age Distribution. 

Age (Group) N % 

  1 – 3 years 14   25% 

  4 – 10 years 32   60% 

11 – 15 years   8   15% 

Total 54 100% 
 

Mean age was 7 ± 3.421 years 

 

Gender Distribution 

33 (62%) children were male and 21 (38%) 

children were female. 

 

Tumor Type 

15(27%) children had ependymoma, 10(19%) 

children had medulloblastoma, and 29(54%) 

children had pilocytic astrocytoma (Table 2). 

 

Table 2:  Type of Tumor. 

Type of Tumor N % 

Ependymoma 15 27% 

Medulloblastoma 10 19% 

Pilocytic astrocytoma 29 54% 

Total 54 100% 

 

Per Operative EVD 

36 (67%) children had weaned off and 18 (33%) 

children had converted to VP shunt (Table 3). 

 

Table 3:  Per Operative EVD. 

Per Operative EVD N % 

Weaned Off 36   67% 

Converted to VP shunt 18   33% 

Total 54 100% 

 

Stratification Results 

Stratification of per operative EVD with respect to 

age, gender, and tumor type is given in Tables 4 –
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6. There existed an insignificant 

difference in the outcome (yes/no) with 

respect to age groups, gender, and 

tumor type. 

 

DISCUSSION 

According to our findings, the average 

age was 7 years, with a standard 

deviation of 3.421. Sixty-two percent of 

the children were male, while 38 percent 

were female. Twenty-seven children 

were diagnosed with ependymoma, 19% 

with medulloblastoma, and 54% with

 

Table 4:  Per Operative EVD with Respect to Age. 

Outcome 
Age Ranges in Years 

Total P value 
1 – 3 4 – 10 11 – 15 

Yes   9 22 5 36 0.9228 

(insignificant 

result) 

No   5 10 3 18 

Total 14 32 8 54 

 
Table 5:  Outcome with Respect to Gender. 

Outcome Male Female Total P value 

Yes 22 14 36 1.0000 

(insignificant 

result) 

No 11   7 18 

Total 33 21 54 
 

pilocytic astrocytoma. More 

than 67 percent of the 

children had been weaned, 

and 33 percent were 

switched to VP shunt. Similar 

findings were reported by 

Ghani et al. 124, who 

performed preoperative 

emergency EVD insertion in

 
Table 6:  Outcome with Respect to Type of Tumor. 

Outcome Ependymoma Medulloblastoma 
Pilocytic 

Astrocytoma 
Total P value 

Yes 10   7 19 36 0.9669 

(insignificant 

result) 

No   5   3 10 18 

Total 15 10 29 54 

 
38 patients with juvenile posterior fossa tumors. 

There were two groups of patients. Group A 

includes individuals who have preoperative EVD 

for 7 days or fewer. Group B covers individuals 

who had preoperative EVD for more than 7 days. 

Group A comprises 16 patients, but Group B has 

22. Only symptoms and indications of elevated 

intracranial pressure (ICP) were present as the 

major clinical characteristic. Seven individuals had 

EVD-related infections. The overall shunt rate was 

23.68%. 

Ghani et al.8 observed similar findings after 

performing preoperative emergency EVD 

insertion in 38 patients with juvenile posterior 

fossa tumors. Individuals in Group A have had 

preoperative EVD for 7 days or less. Individuals in 

Group B experienced preoperative EVD for more 

than 7 days. As the primary clinical feature, only 

symptoms and indicators of high intracranial 

pressure (ICP) were observed. Seven people got 

EVD-related illnesses. The total shunt rate was 

23.68%. In one research, 95.2 percent of patients 

had symptomatic hydrocephalus, although 29.8 

percent required a postoperative VP shunt. These 

were either handled with intraoperative EVD or 

without CSF diversion. Most surgeons anticipate 

that one-third of patients will eventually require 

postoperative CSF diversion. In several 

investigations, the rate of VP shunt implantation 

ranged from 30% to 38%. Riva-Cambrin et al. 

created a pre-operative clinical grading system to 

help determine if post-operative CSF diversion is 

necessary. To forecast the likelihood of 

hydrocephalus after 6 months, this grading 

system evaluates children based on their age (2 

years), initial degree of hydrocephalus, tumor 

histological characteristics, and the existence of 

metastasis.9-11 During the surgical operation, an 

occipital or 'Frazier' burr hole can now be placed. 

This is for emergency lateral ventricle 

decompression if post-operative edema causes 
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occlusion of the fourth ventricle and acute 

hydrocephalus.12 

 The treatment of hydrocephalus caused by a 

tumor in the posterior fossa remains debatable. 

Some writers highlight the benefits of rapid 

tumor excision, which may regulate cerebrospinal 

fluid (CSF) dynamics.13 In clinical practice, 

however, simple excision of the lesion is 

associated with persistent hydrocephalus in 

around one-third of the cases. Endoscopic third 

ventriculostomy (ETV) before surgery has various 

advantages.14 It may manage intracranial pressure 

(ICP), reduce the need for emergency treatment, 

allow for proper timing of the tumor removal 

operation, and eliminate the hazards associated 

with the existence of external drainage. The 

technique also lowers the likelihood of 

postoperative hydrocephalus. A final benefit, 

which is more difficult to quantify but clear to the 

neurosurgeon, is the ability to remove the lesion 

while the brain is calm and the ICP is normal. In 

the postoperative phase, ETV can be utilized to 

treat patients with persistent hydrocephalus, both 

those who had merely the tumor removed and 

those whose preoperative ETV failed due to 

intraventricular hemorrhage with subsequent 

stoma closure (redoETV). The fundamental benefit 

of postoperative ETV is that it is performed only 

in cases with persistent hydrocephalus; as a result, 

its usage is more selective than preoperative ETV. 

The drawback is the typical usage of external CSF 

draining in the first few postoperative days, which 

is required to manage the pressure and rule out 

cases of spontaneous hydrocephalus cure.15 For a 

cerebellar posterior fossa lesion, patients are 

normally put in the prone position; if the lesion 

involves a lateral extension, a modest head 

rotation may be used. Because blood does not 

pool in the operating field, some surgeons prefer 

the sitting position for cerebellar lesions. The 

park-bench posture is frequently employed for 

lesions that primarily affect the CPA. The midline 

suboccipital craniotomy has been the workhorse 

for fourth ventricle tumor removal. Improvements 

to the midline technique have been created, such 

as the telovelar approach with cerebellomedullary 

fissure dissection to reach the fourth ventricle 

without splitting the vermis.16 

 
CONCLUSION 

Our findings show that in pediatrics with 

posterior fossa tumors and hydrocephalus, 

external ventricular drainage may be weaned off 

(67%) and switched to a VP shunt (33%). 
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