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Introduction:
Hydrocephalus, defined by an overload of cerebrospinal 
fluid (CSF) inside the brain’s ventricles, is frequently 
found in children and affects both their intellectual growth 
and daily life. It occurs in about 0.5 to 1 in 1,000 live births 
globally and typically leads to emergency neurosurgical 
treatment for children1,2. The standard treatment is to 
insert a ventriculoperitoneal (VP) shunt, which channels 
fluid from the brain’s ventricles to the abdomen to relieve 
pressure on the brain and avoid more harm3.

Even though VP shunt systems help patients, they are 
often troubled by mechanical problems, infections and 
migrations that must be fixed by revision surgery4. 
Shunts have a higher risk of failure in the first year, and 
more than half of these cases require another opera
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tion within two years5,6. Problems in the early stages 
are mostly mechanical, but infections tend to appear in 
the later, subacute stage after the operation7,8.

Patients in Bangladesh and similar regions, who have 
shunt complications, are affected more than others 
because they have less access to neurosurgeons, tend 
to present their symptoms late and lack proper 
follow-up opportunities9. Before, studies from regional 
institutions found that failed CSF shunt surgeries 
happen in between 20% and 50% of patients and this is 
often linked to individual cases, the surgical method 
and postoperative management10,11. Because congen-
ital stenosis, post-infectious challenges, and intraven-
tricular bleeding can all be causes, it adds more difficul-
ties in managing and predicting these outcomes12.

Risk factors for shunt failure have been extensively 
explored in the literature. Younger age, particularly 
infants under six months, has consistently been associ-
ated with a higher risk of shunt malfunction, potentially 
due to immature immune systems and technical 
difficulties during surgery13,14. Emergency surgeries, 
often performed under suboptimal conditions, have 
also been linked to higher complication rates compared 
to elective procedures15. In addition, longer operative 
durations and underlying post-infectious etiologies are 
significant contributors to poor shunt survival16.

However, there remains a lack of context-specific data 
from Bangladesh regarding the incidence, timing, and 
predictors of VP shunt failure in children. Understand-
ing these variables is essential for developing targeted 
strategies to reduce complications and improve 
outcomes. While international studies provide useful 
insights, local variations in healthcare delivery, patient 
demographics, and etiological profiles necessitate 
region-specific research.

This study aims to fill that gap by examining the 
outcomes and predictors of VP shunt failure in a large 
cohort of pediatric patients at a leading neurosurgical 
center in Bangladesh. By analyzing patient demo-
graphics, clinical presentations, surgical factors, and 
postoperative complications, the study seeks to identify 
key risk factors associated with shunt failure. This 
evidence can inform surgical planning, patient counsel-
ling, and resource allocation for pediatric hydrocepha-
lus management in similar settings.

Methodology & Materials
This prospective observational study was conducted at 

the Department of Pediatric Neurosurgery, Bangladesh 
Shishu Hospital and Institute, Dhaka, a tertiary level 
hospital yearly admitted patients are more than ten 
thousand with an organized strong manpower and wide 
range of surgical expertise from July 2021 to June 
2024. A total of 226 pediatric patients diagnosed with 
hydrocephalus and undergoing ventriculo-peritoneal 
(VP) shunt surgery were included.

Sample Selection
Inclusion Criteria:
 Children aged 0–18 years with a clinical and radio-

logical diagnosis of hydrocephalus

 Underwent primary or revision VP shunt surgery

 Provided informed consent from parents or guardians

Exclusion Criteria:
 Patients with prior endoscopic third ventriculostomy (ETV)

 Lost to follow-up within the study period

 Patients who hadother gross congenital anomalies.

Data Collection Procedure: Data were prospectively 
collected using a standardized case report form to 
capture demographic details, clinical presentation, 
hydrocephalus etiology, surgical details, and postoper-
ative outcomes. The surgical duration was recorded 
intraoperatively. Follow-up assessments were conduct-
ed at regular intervals up to one-year post-surgery to 
monitor shunt functionality and to detect failures. 
Clinical assessments were performed by experienced 
neurosurgeons, and all relevant surgical and postoper-
ative data were documented accurately and consistent-
ly. Data entry was cross-checked to ensure reliability 
and to minimize errors.

Ethical consideration: This study received ethical 
approval from the Institutional Review Board of Bangla-
desh Shishu Hospital. Written informed consent was 
obtained from the parents or guardians before 
inclusion. Participant confidentiality was strictly main-
tained by anonymizing the data and limiting access to 
authorized personnel only.

Statistical analysis: Data were analyzed using SPSS 
version 25.0. Descriptive statistics were used to 
summarize the demographic and clinical characteris-
tics. Inferential statistics, including chi-square and 
independent t-tests, were used to assess the associa-
tion between risk factors and shunt failure. Statistical 
significance was set at p < 0.05.
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Figure I: Children with hydrocephalus
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Table I: Baseline Characteristics of the Study Popula-
tion (n = 226)

Table I summarizes the demographic and clinical charac-
teristics of the 226 children included. The mean age at 
surgery was 6 ± 4 months, with 55.3% aged under 6 
months. Males comprised 52.2% of the cohort. The 
leading etiology was congenital aqueductal stenosis 
(47.8%), followed by post-infectious hydrocephalus 
(14.2%). Most patients underwent initial shunt placement 
(72.6%) electively (95.1%). The average surgery 
duration was 65 ± 15 minutes.

Table II: Incidence and Types of Shunt Failure

Table II reports shunt failure incidence and classification. 
Out of 226 patients, 74 (32.7%) experienced shunt 
failure. Mechanical obstruction was the predominant 
failure type, accounting for 20.4%, followed by infections 
at 10.2%. Less frequent complications included abdomi-
nal pseudocyst (1.3%) and shunt migration or disconnec-
tion (0.9%).

Table III: Timing of Shunt Failure Post-Surgery (n=74)

Table III details the timing of shunt failure among the 74 
affected cases. Failures were most common within the 
first six months after surgery (75.7%), with 36.5% occur-
ring within one month and 39.2% between one and six 
months. Failures beyond one-year post-surgery were 
less common, at 8.1%.

Table IV: Risk Factors Associated with Shunt Failure

Table IV compares clinical variables between patients 
with and without shunt failure. Significant associations 
with failure included age under 6 months (68.9% vs. 
48.7%, p=0.004), emergency surgery (9.5% vs. 2.6%, 
p=0.024), post-infectious hydrocephalus (25.7% vs. 
8.6%, p=0.001), and longer mean surgery duration (71.2 
± 11.4 minutes vs. 61.6 ± 9.3 minutes, p<0.001).

Characteristic 
Number 

of 
patients 

(n) 

Percen
tage 
(%) 

Mean age at surgery 
(months) 6 ± 4 

Age 
group 

<6 months 125 55.3 
6–12 months 81 35.8 
>12 months 20 8.8 

Gender Male 118 52.2 
Female  108 47.8 

Etiolog
y of 

hydroce
phalus 

Congenital 
aqueductal 
stenosis 

108 47.8 

Post-infectious 32 14.2 
Communicating 
hydrocephalus  16 7.1 

Blockage of 
ventricular end  29 12.8 

Blockage of 
peritoneal end  12 5.3 

Intra ventricular 
haemorrhage  7 3.1 

Others 22 9.7 
Type of 
surgery 

Initial shunt 164 72.6 
Revision 62 27.4 

Surgery 
urgency 

Elective 215 95.1 
Emergency 11 4.9 

Mean duration of 
surgery (minutes) 65 ± 15 

Failure Type Number of 
Cases (n) 

Percentage 
(%) 

Mechanical 
obstruction 46 20.4 

Infection 23 10.2 
Abdominal 
pseudocyst 3 1.3 

Shunt migration/ 
disconnection 2 0.9 

Total shunt failures 74 32.7 

Time Interval  

Number 
of 

Failures 
(n)  

Percentage 
of Failures 

(%) 

Within 1 
month  

27  36.5  

1–6 months  29  39.2  
6–12 months  12  16.2  

After 12 
months  

6  8.1  

Total  74  100.0  

Clinical Variable 
Shunt 
Failure 
(n = 74) 

No 
Failure 

(n = 152) 
p-

value 

Age < 6 months 51 
(68.9%) 

74 
(48.7%) 0.004 

Emergency Surgery 7 (9.5%) 4 (2.6%) 0.024 
Post-Infective 

Hydrocephalus 
19 

(25.7%) 
13 

(8.6%) 0.001 

Mean Duration of 
Surgery 

71.2 ± 
11.4 min 

61.6 ± 
9.3 min <0.001 
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Discussion
The present study provides valuable insights into the 
outcomes and determinants of ventriculoperitoneal (VP) 
shunt failure in pediatric hydrocephalus in a tertiary care 
setting. Our observed failure rate of 32.7% aligns with 
prior findings, which typically range between 20% and 
40%1,4. This consistency suggests a persistent global 
challenge in ensuring long-term shunt functionality 
despite advances in neurosurgical techniques.

Mechanical obstruction was the most common cause of 
failure in our study, accounting for 20.4% of cases. This 
is consistent with findings by Fayaz et al., who reported 
mechanical issues, particularly proximal catheter block-
age, as a leading cause of malfunction in pediatric 
patients17. These blockages are often the result of 
choroid plexus or cellular debris occluding the catheter 
tip, especially in infants. Infection was the second most 
common cause (10.2%), similar to results described by 
Hanak et al., who identified infection rates of 8–12% in 
pediatric populations18. The first six months following 
shunt placement were found to be the most vulnerable 
period for failure, in agreement with McGirt et al., who 
showed that early failure is typically due to technical 
and infectious complications6.

Age under six months significantly predicted shunt 
failure in our cohort. Infants possess smaller ventricular 
systems, fragile tissues, and immature immune 
responses, which increase the risk of obstruction and 
infection. This observation is well-supported in the 
literature. Tuli et al.  highlighted age as a critical factor, 
demonstrating that infants have higher failure rates and 
require more frequent revisions than older children19. 
Berry et al. similarly found age under one year to be 
associated with reduced shunt survival20. Our results 
emphasize the need for enhanced surveillance and 
individualized perioperative planning for this vulnerable 
age group.

Emergency surgery also emerged as a significant risk 
factor for shunt failure. In emergency settings, insuffi-
cient time for preoperative optimization may lead to 
higher infection rates and compromised surgical preci-
sion. Paudel et al. found that patients undergoing 
urgent VP shunt procedures had a significantly higher 
risk of early failure compared to those undergoing 
elective surgeries21. Elective surgery allows for better 
planning, proper sterilization, and stabilization of the 
patient’s condition, contributing to improved outcomes.

Postinfectious hydrocephalus was another important 
predictor of failure. Infections such as meningitis not 
only damage cerebrospinal fluid (CSF) pathways but 

also increase the risk of postoperative complications. 
Hossain et al. noted that Bangladeshi patients with 
post-infective hydrocephalus had significantly more 
complications and a higher revision rate than those with 
congenital hydrocephalus22. This correlation may be 
due to residual inflammation, loculated ventricles, and 
pre-existing CSF contamination, which predispose 
patients to shunt failure.

The association between prolonged operative duration 
and failure was also noted. Longer surgeries may 
increase tissue exposure and raise the likelihood of 
contamination and technical errors. Venable et al. 
observed a higher rate of shunt revisions when the 
duration of surgery exceeded 60 minutes16. Thus, while 
surgical accuracy must not be compromised, improving 
intra-operative efficiency is essential in reducing 
complications. Interestingly we found many patient 
presented to us with tube extrusion following wound 
infection.

Although the majority of cases in this study were 
elective (95.1%), failure was more frequent in emergen-
cy cases, reinforcing the benefits of planned proce-
dures. Lazarus et al. documented lower failure rates in 
patients who underwent scheduled surgeries in a South 
African pediatric cohort23. This supports the need for 
strong preoperative protocols and multidisciplinary 
coordination.

Our findings reinforce broader trends observed in both 
high- and low-resource settings. While shunt technology 
and surgical expertise continue to advance, the rates of 
failure remain a concern, particularly in developing 
countries where infectious causes of hydrocephalus 
dominate. As highlighted by Salek et al., addressing 
these systemic healthcare challenges requires integrat-
ing public health strategies with neurosurgical care to 
reduce the incidence of preventable complications9.

Overall, the results underscore the multifactorial nature 
of VP shunt failure, with patient-related factors (age and 
etiology), surgical timing, and operative factors all 
contributing. Our study highlights the importance of 
tailored patient assessment, optimization of surgical 
conditions, and vigilant postoperative monitoring, espe-
cially in younger children and those undergoing emer-
gency or post-infective shunt placement.

Future research should focus on improving shunt 
design to minimize obstruction, refining perioperative 
infection control practices, and developing clinical 
decision tools that incorporate known predictors to 
guide the timing and technique. Addressing these 
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areas could substantially improve outcomes in pediatric 
hydrocephalus care, particularly in settings similar to 
ours in the future.

Conclusion 
This study highlights a substantial ventriculoperitoneal 
shunt failure rate of 32.7% in children with hydrocepha-
lus, primarily due to mechanical obstruction and infec-
tions. Younger age (<6 months), emergency surgery, 
post-infectious etiology, and prolonged operative time 
significantly increased the risk of failure. These findings 
underscore the importance of individualized surgical 
planning and vigilant postoperative care to improve 
shunt survival and patient outcomes in the manage-
ment of pediatric hydrocephalus.
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