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ABSTRACT

Background: Cerebrospinal fluid (CSF) leakage is a significant complication following meningomyelocele (MMC) repair, potentially leading to
infections and poor surgical outcomes. The role of ventriculoperitoneal (VP) shunt placement in reducing CSF leaks remains a topic of debate.
Understanding the impact of VP shunts on CSF leak rates can help optimize neurosurgical management strategies in neonates undergoing MMC
repair. Objective: To compare the incidence of CSF leaks in neonates undergoing MMC repair with and without VP shunt placement. Study Design:
Descriptive analysis. Setting: The study was conducted in the Department of Neurosurgery at Lady Reading Hospital, Peshawar. Duration of Study:
This study was conducted from August 04, 2024, to February 04, 2025. Methods: A total of 100 neonates (aged 1 to 28 days) diagnosed with MMC
were enrolled. Exclusion criteria included neonates with a low Apgar score (less than 5) and those whose parents declined consent. All neonates
underwent standard neurosurgical closure of the MMC defect within 24 hours of admission. Patients were categorized into two groups: those who
received a VP shunt (n = 72) and those who did not (n = 28). CSF leaks were assessed clinically based on the presence of osseous defects with fluid
leakage. The incidence of CSF leaks was compared between the two groups using statistical analysis. A p-value of less than 0.05 was considered
statistically significant. Results: The mean age of neonates was 13.73 + 8.22 days. Among the 100 neonates, VP shunts were placed in 72, while 28 did
not receive shunts. The overall incidence of CSF leaks was 9%. A significant difference in CSF leak rates was observed between the groups: only 2.8%
of neonates with VP shunts developed CSF leaks compared to 25% of those without VP shunts (p = 0.0001), indicating a strong protective effect of VP
shunt placement. Conclusion: This study demonstrates that VP shunt placement significantly reduces the incidence of CSF leaks in neonates
undergoing MMC repair. Neonates who did not receive VP shunts had a markedly higher rate of CSF leaks, highlighting the potential benefit of early
VP shunt placement in improving postoperative outcomes. Further studies with larger cohorts are warranted to validate these findings and guide
clinical decision-making.
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INTRODUCTION

availability of antibiotics, advancements in the development of
ventriculoperitoneal (VP) shunts, and successful management of
neuropathic bladder have significantly enhanced survival rates in

Cerebrospinal fluid (CSF) constitutes an ultrafiltrate of plasma found
within the brain's ventricles, as well as the subarachnoid spaces of the
cranium and spine (1). Cerebrospinal fluid is primarily generated by
the choroid plexus, with additional sources contributing in a less
defined manner. The continuous production of cerebrospinal fluid
(CSF) facilitates a complete renewal of CSF approximately four to
five times within a 24-hour cycle in the typical young adult. The
decrease in cerebrospinal fluid turnover may play a role in the
accumulation of metabolites observed in aging, as well as in
neurodegenerative conditions. The composition of cerebrospinal fluid
(CSF) is meticulously regulated, and any deviations can serve as
valuable diagnostic indicators. 1. 1 ' carries out essential functions,
such as delivering nourishment, facilitating waste removal, and
safeguarding the brain (2).

Folate deficiency is recognized as an essential contributor to the
development of myelomeningocele (MMC), and folate
supplementation has garnered substantial interest as a preventive
measure (3). Anti-epileptic medications raise the risk of MMCs, with
sodium valproate contributing to a 20-fold increase in risk. Five
Additional factors believed to elevate the risk of MMCs include
diabetes, obesity, prolonged exposure to heat, fever, alcohol
consumption, tobacco use, and use of illicit substances. 4The survival
rate for neonates born with a myelomeningocele before the 1960s
ranged from 10% to 12% (4).

Treatment was generally deferred until the patient reached 2 years of
age, with survival outcomes relying on a self-selected cohort. The

neonates born with myelomeningocele (MMC). This progress has
resulted in a paradigm shift, encouraging the repair of MMCs within
48 to 72 hours post-birth (5). It has been demonstrated that performing
repair immediately after birth, referred to as “time zero repair,” yields
superior long-term outcomes. According to this paradigm shift, it is
anticipated that at least 75% of kids born with MMCs will reach early
adulthood (5-8). A study reported the frequency of CSF leak was 15%
after meningomyelocele repair (9).

MMC repair is a relatively uncommon procedure in the Western
World secondary to better nutrition and early detection. However, it
still poses a significant health burden in the developing World, like
Pakistan, with devastating outcomes for the affected child and family.
Therefore, | plan to compare the frequency of CSF leaks in neonates
undergoing meningomyelocele repair with and without a
ventriculoperitoneal shunt at Lady Reading Hospital, Peshawar.

METHODOLOGY

This research was conducted as a descriptive analysis in the
Department of Neurosurgery at Lady Reading Hospital, Peshawar,
from August 04, 2024, to February 04, 2025. We calculated a sample
of 100 neonates with a 95% confidence interval and a 7% margin of
error, and an expected frequency of cerebrospinal fluid (CSF) leak of
15% following meningomyelocele repair, as reported in a prior study
(9). Non-probability consecutive sampling was employed to select
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participants. Neonates aged between 1 and 28 days, of both genders,
diagnosed  with  myelomeningocele  with  or  without
ventriculoperitoneal (VP) shunt placement, were included in the
study. Neonates with a low Apgar score (less than 5) at birth or those
whose parents declined to provide consent were omitted.

Data collection commenced after obtaining ethical approval from the
hospital. Baseline demographic information, which included age,
weight, gender, and the presence or absence of a preoperative VP
shunt, was recorded for each participant. All neonates underwent
standard neurosurgical closure of the myelomeningocele defect within
24 hours of admission. Postoperatively, the stitches were removed
after 10 days, and the presence or absence of a CSF leak was evaluated
based on the visualization of an osseous defect with cerebrospinal
fluid leakage from the wound site. This information was documented
on a specially designed proforma.

For the analysis of our data, we used SPSS 25. Frequencies with
percentages were calculated for gender, VP shunt status, and CSF leak
occurrence. Age and weight were presented as mean * standard
deviation. The chi-square test was used to compare the incidence of
CSF leaks between neonates with and without VP shunts, with a p-
value of less than 0.05 considered significant. Additionally, CSF leak
rates were stratified by demographic variables, and post-stratification
analysis was performed using the chi-square test, with a notable P
value of less than 0.05.

RESULTS

The average age of the neonates was 13.73 + 8.223 days, while their
mean weight was 4.87 + 1.412 kg. Among the participants, 61 (61%)
were male and 39 (39%) were female. Regarding the use of
ventriculoperitoneal (VP) shunts, around 72 (72%) neonates
underwent the procedure with a VP shunt, whereas 28 (28%) did not

receive a shunt (Figure 1). Cerebrospinal fluid (CSF) leaks occurred
in around 9 (9%) neonates (Table 1).

When examining the relationship between VP shunt placement and
CSF leaks, notable differences were observed. Among the 72 neonates
with a VP shunt, only 2 (2.8%) had a CSF leak, whereas 28 neonates
without a VP shunt had 7 (25%) with a CSF leak. This association was
statistically not worthy (P = 0.0001) (Table 2).

We also explored whether demographic factors influenced the
occurrence of CSF leaks. CSF leaks were not associated with
demographic factors such as age, weight, and gender in neonates
(Table 3).

P

= With VP shunt = Without VP shunt
Figure 1: Use of ventriculoperitoneal shunt

Table 1: Frequency of CSF leak

Table 2: Comparison of CSK leak between meningomyelocele repair with VP shunt and without VP shunt

CSF leak
Yes
Meningomye With VP shunt 2
locele repair 2.8%
VP shunt Without a VP shunt 7
25.0%
Total 9
9.0%

Table 3: Stratification of CSK leak with demographics

Demographics CSF leak
Yes
N %
Age distribution (Years) 1to15 7 77.8%
16 to 28 2 22.2%
Gender Male 5 55.6%
Female 4 44.4%
Weight (Kg) 3to5 6 66.7%
>5 3 33.3%

DISCUSSION

In our study, 72% of the neonates underwent VP shunt placement
while 28% did not receive a shunt. CSF leaks occurred in 9% of the
neonates, with a striking difference observed between those with and
without VP shunts. Specifically, only 2.8% of neonates with a VP
shunt experienced CSF leaks, compared to 25% of those without a
shunt.

No
70
97.2%
21
75.0%
91
91.0%

CSF leak Frequency Percent
Yes 9 9.0
No 91 91.0
Total 100 100.0

Total P value
72 0.0001
100.0%
28
100.0%
100
100.0%
P value
No
N %
48 52.7% 0.15
43 47.3%
56 61.5% 0.72
35 38.5%
57 62.6% 0.81
34 37.4%

The findings from our study align well with several previous
investigations, although there are variations in the reported rates of
CSF leaks and the impact of VP shunt placement. In the study by
Yilmaz et al., the authors compared synchronous and sequential VP
shunt placement in neonates with myelomeningocele or myeloschisis
and hydrocephalus. They found no notable difference in CSF leakage
rates between the two groups. Still, their study highlighted that early
shunt placement could reduce the duration of hospital stay and
potentially lower the risk of complications (10). Similarly, Hashim
Almusawi’s study on neonates with lumbar meningocele and
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hydrocephalus, comparing VP shunt placement before and after
meningocele repair, indicated that neonates who underwent VP shunt
placement before repair had better outcomes, with fewer instances of
CSF leaks and wound infections (11). This supports our observation
that VP shunt placement may mitigate the risk of CSF leaks.

In contrast, some studies have reported higher frequencies of CSF
leaks in neonates without VP shunts. Gohar et al. found that 16.3% of
neonates had CSF leaks after spinal dysraphism repair, with a higher
incidence in those without VP shunts. Their study also noted that most
CSF leaks could be managed with VP shunt placement in cases
complicated by postoperative hydrocephalus (12). This finding is
consistent with our results, which show that neonates without VP
shunts had a notably higher rate of CSF leaks compared to those with
shunts. The protective effect of VP shunts may be attributed to the
reduction in intracranial pressure and CSF dynamics, which can help
prevent leakage from the repair site.

Demographic factors, such as age, weight, and gender, did not exhibit
an association with CSF leaks in our study. Khan et al. reported that
short-term complications such as CSF leaks were more influenced by
surgical factors and the presence of hydrocephalus (9).

The higher incidence of CSF leaks in neonates without VP shunts
underscores the importance of promptly placing shunts for managing
hydrocephalus associated with MMC. Delayed shunt placement can
lead to increased intracranial pressure, which may exacerbate
cerebrospinal fluid (CSF) leakage from the repair site. This is
supported by the findings of Radmanesh et al., who demonstrated that
early shunt placement could reduce the risk of complications such as
CSF leaks and wound infections. Additionally, the study by Yilmaz et
al. stressed that synchronous VP shunt placement and MMC repair
could be more cost-effective and decrease the duration of hospital
stay, further supporting the benefits of early intervention (10).

Our study also raises important considerations for clinical practice.
The notable reduction in CSF leaks among neonates with VP shunts
suggests that shunt placement should be strongly considered in cases
where hydrocephalus is present.

Our study demonstrates that VP shunt placement is linked with a
notably lower incidence of CSF leaks in neonates undergoing MMC
repair. While demographic factors did not influence the incidence of
CSF leaks, other factors, such as nutritional status and surgical
technique, may play a role. Future studies should further explore these
variables to develop inclusive guidelines for managing MMC and its
associated complications.

CONCLUSION

We conclude that VP shunt placement reduces the incidence of CSF
leaks in neonates undergoing myelomeningocele repair. Among 72
neonates, only 2.8% had CSF leaks, compared to 25% of 28 neonates
without shunts. These findings emphasize the importance of VP shunt
placement in managing hydrocephalus and preventing postoperative
complications in this vulnerable population.
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