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Aim: This multicenter study investigates the effect of entry 
point and shunt tip location on proximal Ventriculoperitoneal 
(VP) shunt dysfunctions. 

Material and Method: The medical records of 51 pediatric 
patients who were hospitalized for proximal shunt dysfunction 
between 2010 and 2021 were retrospectively reviewed. 

Results: The study did not find statistically significant 
importance in terms of proximal shunt occlusion regarding the 
entry site of the shunt and the location of the shunt tip. There 
were no significant differences in the entry sites of the proximal 
end based on age distribution. Gender distribution did not vary 
significantly according to the insertion site of the proximal end.

Conclusion: It is believed that factors such as the choroid 
plexus and ependymal reaction play a more significant role 
in proximal shunt occlusion. Our findings are consistent with 
previous studies and emphasize the importance of the choroid 
plexus and ependymal reaction in shunt dysfunction. The study 
did not observe significant associations between the entry site 
of the shunt, etiology of shunt dysfunction, location of the 
proximal end on CT scans, and the risk of shunt failure. However, 
the study has limitations, including its retrospective design 
and limited sample size. Future prospective studies with larger 
sample sizes are needed. This study provides a foundation for 
future research aimed at improving the long-term effectiveness 
of VP shunt treatment and reducing complications in pediatric 
patients.
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Amaç: Bu çok merkezli çalışma, giriş noktasının ve şant 

ucu konumunun proksimal ventriküloperitoneal (VP) şant 

disfonksiyonları üzerindeki etkisini araştırmaktadır.

Gereç ve Yöntem: 2010 ile 2021 yılları arasında şant disfonksiyonu 

nedeniyle hastaneye yatırılan 51 pediatrik hastanın tıbbi kayıtları 

geriye dönük olarak incelendi.

Bulgular: Çalışmamızda, ventriküloperitoneal şantın giriş noktası 

ve şant ucu konumunun, proksimal uç tıkanıklığı açısından 

istatistiksel olarak anlamlı bir önemi yoktu. Yaş dağılımına göre 

proksimal ucun giriş yerlerinde anlamlı fark yoktu. Proksimal ucun 

giriş yerine göre cinsiyet dağılımı anlamlı farklılık göstermedi.

Sonuç: Proksimal şant tıkanıklığında koroid pleksus ve 

ependimal reaksiyon gibi faktörlerin daha önemli bir rol oynadığı 

düşünülmektedir. Bulgularımız, önceki çalışmalarla uyumludur ve 

şant disfonksiyonunda koroid pleksus ve ependimal reaksiyonun 

önemini vurgulamaktadır. Çalışmamız şantın giriş noktası, şant 

disfonksiyonunun etiyolojisi, proksimal uçların BT taramalarındaki 

konumu ve şant başarısızlığı riski arasında anlamlı ilişkileri 

gözlemlemedi. Ancak, çalışmanın geriye dönük tasarımı ve sınırlı 

örneklem büyüklüğü gibi sınırlamaları bulunmaktadır. Gelecekte 

daha büyük örneklem büyüklüğüne sahip prospektif çalışmalara 

ihtiyaç duyulmaktadır. Bu çalışma, pediatrik hastalarda VP şant 

tedavisinin uzun vadeli etkinliğini artırmayı ve komplikasyonları 

azaltmayı amaçlayan gelecekteki araştırmalar için temel 

oluşturmaktadır.
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INTRODUCTION
Ventriculoperitoneal (VP) shunt is a commonly utilized 
neurosurgical treatment method. Approximately 30,000 
shunt surgeries are performed annually in the United 
States (1). It has been reported that VP shunt failure 
rates range from 10% to 50% within the first year after 
surgery (2-4). Numerous studies have indicated that 
complications are more prevalent in pediatric cases 
compared to adults (5, 6). 

Proximal end occlusion stands as one of the most frequent 
complications associated with VP shunts (7, 8). Factors 
contributing to this complication include the type of 
shunt material, shunt placement and surgical techniques, 
as well as variables like infections and prolonged shunt 
use. A study exploring the theory that the proximal 
catheter might become occluded by brain parenchyma 
during insertion from the cortex to the ventricle found 
that protecting the catheter with a removable sheath 
did not reduce shunt occlusion rates(9). Another theory 
suggests that the proximal catheter might experience 
occlusion due to fragments of the choroid plexus when 
placed near the foramen of Monroe (10). The relationship 
between the location of the proximal catheter and shunt 
dysfunction has not been clearly established (10, 11).

The objective of this study is to investigate proximal end 
dysfunctions in VP shunts. The study examines the causes, 
symptoms, diagnosis, and treatment of proximal end 
occlusion. Additionally, our research assesses the potential 
relationship between the entry point of the shunt and the 
proximal catheter tip with proximal end occlusion.

MATERIAL AND METHODS
The study was carried out with the permission of Selçuk 
University Local Ethics Committee (Date: 01.08.2023,  
Decision No: 2023/374). All procedures were carried out 
in accordance with the ethical rules and the principles of 
the Declaration of Helsinki.

The medical records of pediatric patients who were 
hospitalized for shunt dysfunction between the years 
2010 and 2021 at three medical centers, namely the 
Neurosurgery Departments of Bursa Uludag University,  
Ankara University, and Selcuk University, were reviewed. 
A total of 1387 pediatric patients who underwent shunt 
surgery were included in our study. Patients who required 
shunt revision due to proximal tip occlusion were 
included in the study, while those who underwent early 
surgery due to malposition or developed shunt occlusion 
related to slit ventricles were excluded. Demographic 
characteristics of the patients, etiology of the initial 
shunt placement, shunt type, concomitant diseases, time 
between the first surgery and revision, location of the 
proximal end observed in CT scans, detectable cause of 
dysfunction, and follow-up time were recorded. Patients 

with missing data in their medical files were excluded 
from the study. Informed consent forms were obtained 
from the parents or legal guardians of the patients.

Statistical analysis
The conformity of continuous variables to the normal 
distribution was examined using the Shapiro-Wilk 
test. Continuous variables using median (minimum: 
maximum) values; categorical variables were expressed 
as n(%). Kruskal Wallis and Mann-Whitney U tests were 
used for comparisons of continuous variables between 
study groups, in case the normal distribution was not 
observed according to the results of the normality test. 
Categorical variables were compared between groups 
using the Fisher Freeman Halton Test. SPSS (IBM Corp. 
Released 2019. IBM SPSS Statistics for Windows, Version 
26.0. Armonk, NY: IBM Corp.) program was used for 
statistical analysis, and type I error level was accepted as 
5% in statistical analysis.

RESULTS
There were no significant differences in the entry sites of 
the proximal end based on age distribution (p=0.267). 
The median age at the time of surgery was 16.50 months 
for patients with proximal left occipital insertion, 8.50 
months for those with proximal right occipital insertion, 
and 12 months for those with frontal insertion. Gender 
distribution did not vary significantly according to the 
insertion site of the proximal end (p=0.379) (Table 1).

Table 1: Comparison of proximal end entry site by 
demographic characteristics

Entry point of proximal catheter
p 

value
Left 

Occipital
(n=10)

Right 
Occipital 

(n=36)

Frontal
(n=5)

Age at the time of 
surgery (months)

16,50 
(0,10:175)

8,50 
(0,40:112) 12 (4:14) 0,267a

Gender
Female 5 (50%) 12 (33,30%) 3 (60%)

0,379b

Male 5 (50%) 24 (66,70%) 2 (40%)
Data are expressed as median (minimum:maximum) and n(%). a: Kruskal-Wallis Test, b: Fisher 
Freeman Halton Test. 

No significant differences were observed in the entry 
sites of the proximal end based on the etiology and 
distribution of myelomeningocele (p=0.691, p=0.347, 
respectively) (Table 2). Additionally, there were no 
significant differences between the groups in terms of 
the time to proximal end obstruction and its location 
on CT scans (p=0.785, p=0.673). The distribution of 
occlusion etiology also showed no significant differences 
between the entry sites of the proximal end (p=0.295). 
Similarly, no significant differences were found in the 
distribution of follow-up time based on the entry sites of 
the proximal end (p=0.641) (Table 2).
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DISCUSSION
We present the findings of a multicenter study that 
investigated proximal shunt malfunctions with the goal of 
identifying potential associations with shunt failure that 
could be addressed. The medical records of 51 pediatric 
patients who were hospitalized for shunt dysfunction 
between 2010 and 2021 were reviewed at three centers: 
Bursa Uludag University,  Ankara University, and Selcuk 
University. 

In our study, we did not observe any misplaced proximal 
catheters, although it is possible that some data were 
missing in this retrospective analysis. This finding is 
in line with the study by Jeremiah et al., who reported 
that the accuracy of ventricular catheter placement is a 
crucial factor in shunt failure (12).

Similarly, Dickerman et al. found no significant association 
between the placement of the proximal catheter away 
from the choroid plexus and a lower rate of shunt failure 
at six months in their study involving 117 shunt revisions 
(11). This study also did not reveal a relationship between 
the placement of the ventricular tip and shunt failure, 
in agreement with Dickerman et al. We attribute the 
significance of our study's findings to the importance of 
the choroid plexus in proximal shunt occlusion, as well as 
the significance of ependymal reaction. Therefore, there 
was no statistically significant importance in terms of 
proximal shunt occlusion regarding the entry site of the 
shunt and the location of the shunt tip.

In contrast, Farahmand et al. reported that right frontal 
placement of the ventricular catheter was associated with 
a significantly reduced risk of shunt occlusion within six 
months compared to occipital placement in their study 

involving 411 adult hydrocephalus cases (11). However, 
we did not find a relationship between the entry point of 
the shunt and the failure rate in our study. 

Furthermore, Sampath et al. reported that stereotactic 
placement of the ventricular catheter was associated 
with decreased proximal malfunction rates (13). In 
our series, all shunts were placed using the freehand 
technique without the aid of ultrasound or navigation.

One of the main limitations of our study was the small 
sample size and retrospective design. Additionally, the 
evaluation of shunt valve types was not included. At 
times, it was not possible to determine the surgeons 
who performed the shunt insertions in these university 
clinics. Some studies have reported higher risks of shunt 
complications when operated on by inexperienced 
surgeons.

This study demonstrates that there is no relationship 
between etiology, the location of the proximal end in CT 
scans, the etiology of obstruction, and shunt failure. More 
detailed prospective studies with larger sample sizes are 
needed to further investigate and prevent shunt failure. 

CONCLUSION
This multicenter study examined the proximal end 
dysfunctions of VP shunts in pediatric patients. We found 
that there was no statistically significant relationship 
between the entry site of the shunt and the location 
of the shunt tip in terms of proximal shunt occlusion. 
This suggests that factors such as the choroid plexus 
and ependymal reaction may play a more significant 
role in proximal shunt occlusion than the specific 

Table 2: Comparison of the proximal end's entry site and its location in the brain, and the variables indicating the non-
operational status

Entry point of proximal tip
p 

valuen Left 
Occipital n Right 

Occipital n Frontal

Etiology 
Congenital Hydrocephalus
Meningitis, Trauma, Intracerebral Hemorrhage, MMC, Posterior Fossa Mass
Intraventicular Hematoma, Intraventricular Cystic Lesion

10
7 (70%)
2 (20%)
1 (10%)

35
22 (62.90%)
6 (17.10%)

7 (20%)
5

2 (40%)
2 (40%)
1 (20%)

0.691b

Myelomeningocele
Yes
No 10 5 (50%)

5 (50%) 36 9 (25%)
27 (75%) 5 1 (20%)

4 (80%) 0.347b

Time to proximal end obstruction (months) 10 8.50 (1:16) 36 8 (1:17) 5 9 (2:17) 0.785a

Location of the proximal end in CT
Frontal
Monreo
Occipital

10
3 (30%)
4 (40%)
3 (30%)

35
6 (17.10%)

20 (57.10%)
9 (25.70%)

5
2 (40%)
2 (40%)
1 (20%)

0.673b

Obstruction Etiology
Meningitis
Choroid Plexus
Ventricular Hematoma, Malposition, Shunt Pump Failure

10
7 (70%)
3 (30%)

0
35

22 (62.90%)
8 (22.90%)
5 (14.30%)

5
3 (60%)

0
2 (40%)

0.295b

Follow-up (months) 10 12.50 (5:16) 33 12 (3:18) 3 10 (2:13)* 0.641c

Data are expressed as median (minimum:maximum) and n(%). a:Kruskal-Wallis Test, b:Fisher Freeman Halton Test, c: Mann-Whitney U Test, *: In the group with frontal proximal insertion site, it 
was not included in the analysis due to insufficient number of data pertaining to the follow-up period (n=3)
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placement of the shunt components. Our findings 
align with previous studies that have highlighted the 
importance of the choroid plexus and ependymal 
reaction in shunt malfunction. We did not observe any 
significant associations between the entry site of the 
shunt, etiology of shunt dysfunction, location of the 
proximal end in CT, and the risk of shunt failure. However, 
it is important to note that our study had limitations, 
including its retrospective nature and small sample size. 
Future prospective studies with larger sample sizes are 
needed to further investigate the factors influencing 
shunt failure.
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