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Background: Cervical disc herniation is one of a very few morbid and prevalent spinal condition 

affecting quality of life (QOL), often leading to debilitating symptoms. Early recognition of signs and 

symptoms is crucial for timely intervention, as conservative methods may prove insufficient in cases with 

neurological deficits. Surgical interventions, including the anterior and posterior and hybrid approaches, 

have evolved to address the challenges posed by cervical disc herniation precisely cervical spondylosis. 

This study explores the effectiveness of laminoforaminotomy, a targeted surgical approach for unilateral 

soft disc herniation. The technique aims to achieve optimal clinical outcomes by minimizing disruption 

to adjacent tissues and preserving motion segments. Methods: A retrospective study was conducted on 

23 patients diagnosed with cervical radiculopathy who underwent posterior keyhole 

laminoforaminotomy between February and July 2023 at a Tertiary Care Hospital in Peshawar, Pakistan. 

Inclusion criteria encompassed individuals aged 30–70 years with persistent radicular pain, diagnosed 

with cervical disc herniation on MRI C spine or cervical spondylotic radiculopathy clinically. Results: 

The age distribution of the participants ranged from 32 to 67 years, with the largest group in the 41-50 

age range. Males constituted 69.56% of the patients. The distribution of cervical disc herniations varied 

across levels, with the C4-C5 level exhibiting the highest occurrence. Postoperative complications were 

observed in 3 out of 23 patients, resulting in an 82.62% success rate. Conclusion: In summary, 

laminoforaminotomy demonstrates promising short-term results in addressing unilateral soft disc 

herniation, with an 82.62% success rate portraying the need for further exploration in prospective studies 

for long-term efficacy. Outcome of endoscopic third ventriculostomy for obstructive hydrocephalus in 

paediatric population. 
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INTRODUCTION  

According to Monro Kellie Doctorine the total volume of 

the brain, CSF and blood within the skull is constant. An 

increase in one compartment must accompany a decrease 

in volume in another compartment, otherwise the 

pressure within the vault will increases as it happens in 

hydrocephalus with catastrophic sequels if paid no 

attention to timely.1 As established, CSF is chiefly 

produced by the choroid plexuses in lateral, third and 4th 

ventricles. It travels through the ventricular system from 

lateral ventricles to the 3rd ventricle via the foramen of 

Monro, from 3rd to 4th ventricle via the cerebral aqueduct, 

it then leaves the 4th ventricle through basal foramen’s of 

lushka and magendie to enter the basal cisterns and part 

of it continues to flow around the spinal cord in the spinal 

canal. The main sites of CSF Absorption are arachnoid 

granulations that projects into the dural venous sinuses 

especially superior sagittal sinuses, from where it is 

absorbed into the venous sinuses and enters the systemic 

circulation.2,3 Bulk flow model of CSF Hydrodynamic 

states that CSF flows slowly away, from its sites of 

production to its sites of absorption.4 Any Physical or 

functional obstruction within the ventricular system, 

subarachnoid space or venous sinuses can causes 

obstructive pattern of hydrocephalus as established by 

Dandy.5 According to hydrocephalus epidemiology 

meta-analysis, the mean hydrocephalus estimate is 

approximately 0.8/1000. The prevalence is 0.9/1000 in 

paediatric population. Incidence of hydrocephalus 

diagnosed at birth is 81/100000. The most common cause 

for congenital hydrocephalus is myelomeningocele and 

later on, in infancy other cerebral malformation like 

Dandy-Walker syndrome or aqueductal stenosis. Lower 

incidence was identified in high-income countries.6 

Regarding the pathophysiological mechanisms two 

patterns of hydrocephalus were identified obstructive and 

communicating forms.7 The obstructive hydrocephalus 

as the name implies, is defined as obstruction in the CSF 

flow pathway. In the acute form of obstructive 

hydrocephalus, especially in young patients, only minor 

ventriculomegaly may be present, in spite of a significant 
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rise in intracranial pressure. With long standing CSF 

pressure on the brain parenchyma, the ventricular system 

dilates, compressing and thinning the overlying cortex 

with morbid sequels, hence necessitating the need for an 

early and effective surgical intervention. VP shunting as 

primary choice of surgical treatment have been proposed 

and accepted long by the literature recent buzz however 

have been about the need to identify and explore less 

invasive and more cost-effective physiological 

solutions.8 Endoscopic third ventriculostomy as first line 

treatment for hydrocephalus is deemed a suitable 

alternative to extra cranial shunting, dictating a shunt fee 

life for children offering a more physiological solution to 

the pathology. It consists of fenestrating the floor of the 

third ventricle and thus establishing free flow of the 

cerebrospinal fluid from the ventricles to the site of 

resorption in subarachnoid space. ETV has also been 

proven useful in other forms of hydrocephalus by the 

literature. ETV effectively controls obstructive 

hydrocephalus in more than 75% of all the patients and 

57.1% in patients with obstructive hydrocephalus, the 

overall success rate of the procedure however varies.9 

This study aims to explore the outcome of 

endoscopic third ventriculostomy for obstructive 

hydrocephalus in paediatric population in the age range 

of 4 months to 2 years 

MATERIAL AND METHODS 

This retrospective study was conducted on perioperative 

data of patients diagnosed with obstructive 

hydrocephalus who underwent endoscopic third 

ventriculostomy between November 2023 to April 2025 

at Mardan Medical Complex Pakistan. The study focused 

on the perioperative outcome of ETV in paediatric 

population aged 4months to 2 years in terms of its 

outcome success rate and risk of complications.  

A total of 25 patients were included in the study, 

with a primary diagnosis of obstructive hydrocephalus on 

Clinical examination, CT and MRI Brain with contrast 

and FLAIR IMAGES aged 4M to2Y. The patients had 

undergone ETV and their postoperative data were 

retrospectively reviewed.  

The study Included individuals aged between 4 

months to 2-years diagnosed as obstructive 

hydrocephalus on CT and MR Brain who had undergone 

ETV primarily as first line of treatment. Inclusion was 

limited with cause of obstruction being, aqueductal 

Stenosis, brain stem and posterior fossa space occupying 

lesions ACM and its variants seller masses and Dandy 

Walker malformation. With adequate pre-pontine space 

on CT and MRI. Exclusion criteria included previously 

VP shunted, Infected CSF Routine examination with 

positive cultures, communicating form of hydrocephalus, 

inadequate pre-pontine Space on MRI brain, and those 

with multiple co-morbids unfit to undergo anaesthesia 

and surgery. Patients were put in supine position with 

Kocher’s point as the chosen working corridor, 30-degree 

telescope was inserted into the lateral ventricle advanced 

down to third ventricle after having had identified 

choroid plexuses, anterior septal, thalamostriate veins 

and fornix. In the floor of the third ventricle mammillary 

body, infundibular recess and pre-mamillary membranes 

were identified (with continuous N saline irrigation. 

Floor of the third ventricle was then perforated, followed 

up by stoma expansion using fogarty catheter size 3 or 4. 

Post operatively patients were kept in Neuro 

ICU were given anti-inflammatory, antibiotics and anti-

epileptics for 2 weeks. The hospital stay duration was 

kept upto a week depending on the etiological cause of 

obstructive hydrocephalus with follow up in 2 weeks 

with repeat CT and MRI Brain to look for 

ventriculomegaly, temporal horns and third ventricular 

size and periventricular seepage on T2and Flair MR 

images. Statistical analysis were performed using the 

statistical package for the social sciences (SPSS) 

software version 27. Descriptive statistics were employed 

for data assessment. 

RESULTS 

In our research 25 patients were studied retrospectively. 

Throughout the research study, age of the participants 

ranged from 4M to 2y. The 4M to 1y age range 

constituted around 52% % of the total population while 

rest of the 48% were comprised of those over 1 and under 

2Y. The distribution provided an insight into the age 

group. In this study males enrolled were 17 which 

accounts for 68% of the total patients while female 

patients enrolled were 8 who contributed to rest of the 

32% of the study population. Male distribution was 

slightly higher to the female population. 

 The success rate of ETV throughout the study 

was found to be 36% on follow up. 20% of the patient 

developed post-operative Fever/meningitis, 16% had 

CSF leaks, rest of the 16% had ETV failure that ended up 

on VP Shunting while 12% experienced seizures post 

operatively. 

 

Table-1: Age distribution of patients 
S.No Age Groups Numbers Percentages 
1 4M-1Y 13 52% 
2 1-2Y 12 48% 

Table-2 
S.No Gender Number Percentage 

1 Males 17 68% 
2 Females 8 32% 

 

 
Figure-1 
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DISCUSSIONS 

The demographic distribution of patients in this study 

offers an insight into the understanding of the overall 

outcome of endoscopic third ventriculostomy in terms of 

its success, failure, and perioperative complications. The 

fact that patients under 1y constituted 52% of the enrolled 

population and male gender contributing to 68% of it has 

epidemiological significance in a sense that age and gender 

might just very well be the underdog factors that needs be 

taken into serious accounts when considering patients for 

successful ETV. 20% of the patients enrolled developed 

post-operative Fever/Meningitis which was the most 

commonly reported complication unlike most studies that 

reported Intra and post-operative haemorrhage instead as 

the most common complication followed up by CSF leaks 

underscoring the im portance of intra and post-operative 

vigilance and care. In our study 16% of patients had CSF 

leaks while rest of the 16 % on follow up ended up at VP 

Shunting due to failed ETV. 12% of the patients had post-

operative seizures which were managed conservatively 

with antiepileptics. Overall success rate of primary ETV in 

this study was reported to be 36% which is way below 

success rate reported by most studies, i.e., 74.7%. 

Despite the valuable insights of epidemiological 

factors and perioperative complications that this study 

provides an insight into, it is essential to acknowledge the 

limitation of this study. The study population and age 

enrolled were very limited, the study besides was 

conducted retrospectively that may have impacted the 

outcome. Hence future research with larger cohorts and 

extended follow up duration is warranted to validate and 

build upon the current results. This study not only 

contributes to the existing body of knowledge on ETV but 

also stimulates further enquiry into demographics, 

anatomical, radiological and procedural nuances.  

CONCLUSION 

In summary our study reveals the efficacy of ETV in 

paediatric population with obstructive hydrocephalus 

wavering a 36% overall success rate. Despite its success 

for the most part, post-operative complications notably 

meningitis, fever and CSF Leaks predominates 

underscoring the importance of perioperative care. The 

minimally invasive approach with appropriately selected 

patient population offers a more physiological solution to 

extracranial shunting for what’s been documented as the 

most common cranial pediatric pathology of the CSF 

hydrodynamics. Our findings advocate for continued 

research to refine selection criteria, vigilance during 

perioperative care, and enhance patient’s outcome. 
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