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ABSTRACT 

Objective:  To know the frequency of ventriculoperitoneal shunt infection in infants on the basis of cerebrospinal 

fluid analysis. 

Material and Methods:  A cross-sectional study conducted at the LRH Neurosurgery unit, pathology department 

of KTH Peshawar and department of neurosurgery Gomal Medical College. D.I. Khan, from July 2016 to June 

2018. All consecutive patients with suspected ventriculoperitoneal shunt infection were included in the study. The 

age of the patients was up to one year, irrespective of their gender. Infants with closed fontanelle and previous 

revision surgery for ventriculoperitoneal shunt were excluded from the study. 

Results:  Total 204 patients. The age of the patients were under one year (infants). Infected cerebrospinal fluids 

were observed in 19.1% (39/204) infants. Female infants were slightly more common (51.3%) than male. 

Majority (64.1%) of the patients was having age less than 6 months. 

Conclusion:  We conclude from our study that 19.1% of infants with cerebrospinal fluid shunts have infected CSF 

on laboratory analysis. Most of the infected shunts occur in female infants and in the first half of their age. 

Keywords:  Hydrocephalus, Infants, Cerebrospinal Fluid, Infected Cerebrospinal Fluids (CSF), 

Ventriculoperitoneal Shunt, Shunt Infection. 

 
INTRODUCTION 

Hydrocephalus is a common neurosurgical entity in 

the pediatric age group. Infants with hydrocephalus 

presents with progressive enlargement of the head. 

They are irritable and also decrease feeding
1
. Infants 

with hydrocephalus are either treated with medicines 

as acetazolamide and furosemide or surgically
2
. 

Surgical treatments are endoscopic third 

ventriculostomy or ventricular shunts. Infants with 

hydrocephalus are treated most of the time with 

Ventriculoperitoneal shunts.
1,3, 4

 

 Infection is the commonest complication of VP 

shunt.
5-9

 Almost 30 to 40% of all CSF shunts in 

pediatric patients fail within 1 year of placement.
8
 

Ventriculoperitoneal shunt infection occurs in almost 

5-15% of the cases.
10,11

 It is more common during 

initial 8 weeks after surgery and the most common 

cause is Staphylococcus epidermidis.
12

 Lab analysis of 

the cerebrospinal fluid of infected shunt patients has a 

higher white blood cell (WBC) and neutrophil counts, 

higher protein concentration, and lower glucose 

levels.
13

 

 As there is a limited local study on the frequency 

of ventriculoperitoneal shunt infection in infants 

evaluated on the basis of cerebrospinal fluid analysis. 

This study will help us to detect CSF shunt infection 

earlier and thus treat in time. 

 
MATERIALS AND METHODS 

Study Design 

It was a cross-section study done at the Lady Reading 
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Hospital (LRH) Neurosurgery unit, pathology 

department of KTH Peshawar and department of 

neurosurgery Gomal Medical College, D.I. Khan from 

January 2016 to February 2018. 

 
Inclusion Criteria 

All consecutive patients with suspected 

ventriculoperitoneal shunt infection were included in 

the study. The age of the patients was up to 1 year, 

irrespective of their gender. 

 
Exclusion Criteria 

Infants with closed fontanelle and previous revision 

surgery for ventriculoperitoneal shunt were excluded 

from the study. 

 
Data Collection Procedure 

Informed consent was taken after ethical committee 

approval the study. A medical record of the patients, 

including cerebrospinal fluid (CSF) laboratory reports 

which was done Cobas 6000 (Roche diagnostics) 

machine were analyzed. The diagnosis of infected 

shunt was made if the CSF analysis had higher white 

blood cell count (>100/mm3) and a neutrophil count 

(> 10%), higher protein concentration (> 200mg/dl), 

and lower glucose levels (< 50 mg /dl).
13

 

 
Data Analysis 

Data analysis was taken through SPSS 22. 

 
RESULTS 

Total 204 patients. The age of the patients were under 

one year (infants). Infected cerebrospinal fluids were 

observed in 19.1% (39/204) infants. Female infants 

were slightly more common (51.3%) than male. 

Majority (64.1%) of the patients was having age less 

than 6 months. 

 204 infants who fulfilled the inclusion criteria in 

the study period. 

 
Gender Distribution 

The age of the patients were under 1 year (infants). 

Female infants were slightly more common (51.3%) 

than male as given in table 1. 

 
Age Incidence 

Majority (64.1%) of the patients was having age less 

than 6 months (Table 2). 

 
Table 1: Gender of infants with infected 

cerebrospinal fluid (CSF) n = 39. 
 

Gender No of patients Percentages 

Female 22 56.4 

Male 17 43.6 

 
Table 2: Age distribution in infected CSF infants 

n = 39. 
 

Age Number of Patients %age 

< 6 months 25 64.1% 

> 6 months 14 35.9% 

Total 39 100% 

 
Outcome 

Infected cerebrospinal fluids were observed in 19.1% 

(39/204) infants. 

 
DISCUSSION 

Ventriculoperitoneal shunt is an important treatment 

option in infants with hydrocephalus. After shunting 

some changes in the composition of CSF occurs even 

if there is no shunt infection. These changes are raised 

in the WBC (>5/mm
3
) and proteins (> 40 mg/dl). 

However, in shunt infection these rises in white cell 

count and proteins are much higher.
13,14

 In our study, 

we had infected CSF in 19.1% (39/204) cases. Shunt 

infection varied in different studies.
15,16

 In a study of 

7071 children with CSF shunts, the infection rate was 

11.7%.
17

 In another study of 170 children, the risk of 

early shunt infection was 5.8%.
19

 Kulkarni et al. 

(2001)
3
 studied 299 children and reported that 31 

(10.4%) had infections of the shunt. In another study 

of 900 patients, the CSF shunt infection rate was 

4.5%.
20

 In a study of 191 infants, the infection rate was 

7.8%.
21

 We have a comparatively higher rate of shunt 

infection than other studies. This may be because 

overall post op infection rate is high in our set up than 

developed countries. Another reason is that most of the 

parents do not give bath to their babies with shunt. 

They have the false believe that the shunt gets infected 

or blocked with bath. This results in poor hygiene and 

more chances of infection. 
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 The respiratory infection, CSF leak from the 

wound, low birth weight and revision surgery.
17,18

 

 Some studies have reported that CSF shunt 

infection has a weak association with female gender 
17

. 

We have almost the same results. The exact reason for 

more chances of shunt infection in female gender is 

not exactly known. 

 In our study, we observed that infants in the 1
st
 6 

months of life had more chances of shunt infection. 

Other studies have almost the same results. Pople et al. 

(1992)
22

 reported in their study that 

Ventriculoperitoneal shunt infection was more 

common (15.7%) in infants with age less than 6 

months as compared to older infants (5.6%). This may 

be because of the immunologic deficiency and 

residential bacterial flora in this age group 
21

. The 

chances of CSF shunt infection can be reduced in 

young infants by reducing the skin bacterial flora with 

chlorhexidine shampoos before surgery and changing 

the gloves while handling the shunt.
22

 

 
CONCLUSION 

We conclude from our study that 19.1% of infants 

with cerebrospinal fluid shunts have infected CSF on 

laboratory analysis. Most of the infected shunts occur 

in female infants and in the first half of their age. 
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