
93

ORIGINAL ARTICLE

Pak J Surg 2012; 28(2):93-97

Introduction:
Ventriculoperitonial shunt is the most common 
technique and standard therapy for hydrocepha-
lus1. It has three components like ventricular 
cathetor, one-way valve and abdominal cath-
eter. Its complications may be due to its mate-
rial, surgical technique or physiological changes 
in the patient. Th e chances of infection are 
7-10 percent, which is less common than shunt 
obstruction.2,3  In shunt obstruction, patient has 
signs of raised intracrainia pressure while in in-
fection; there may be signs of raised intracranial 

pressure and infection. Aft er gett ing the clinical 
fi ndings, shunt obstruction is confi rmed with 
brain CT scan and for shunt infection, CSF (ce-
rebrospinal fl uid) is collected for routine exami-
nation and culture and sensitivity. 

Shunt obstruction may be proximal or distal 
but proximal obstruction due to occlusion of 
ventricular catheter is more common.4  Th e 
proximal catheter can be blocked by adherent 
choroids plexus5. It can also be blocked by de-
bris or blood and by brain tissue or tumor tissue 
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around the catheter. Distal obstruction may be 
due to malposition of the catheter, peritoneal in-
fection, occlusion with debris and adhesion etc. 
Shunt infection is a very dangerous and diffi  cult 
to be treated. To avoid shunt infections it should 
be done early on list with minimal handling and 
antibiotics should be used.6

Th is study was conducted to know about the 
chances of obstruction and infections in ventric-
uloperitonial shunt so that to fi nd out the solu-
tion for preventing these problems.

Material and methods:
Th is study was conducted on sixty patients, VP 
shunt placed for hydrocephalus. It was a de-
scriptive study, the duration of which was from 
December 2005 to June 2007. It was a hospital-
based study conducted in the department of 
Neurosurgery Hayat Abad Medical Complex 
Peshawar.

A proforma was used to collect information 
about the patients. Th ere was mentioned about 
the preliminaries of the patients, about the clini-
cal fi ndings, investigations, general condition of 
the patients, operative fi ndings and condition of 
the patients post operatively. Antibiotics ceft ri-
axone was given to all cases during surgery and 
post operatively for seven to ten days. Th e hos-
pital stay was from four to seven day postopera-
tively. Th ese patients were advised to come for 
follow up to the Neurosurgical department with 
the interval of one month, three months and six 
months aft er surgery. Th ese patients were exam-
ined for any complication especially obstruction 
and infections and required investigations like 
CT scan brain or CSF examination were done 
according to the clinical fi ndings.

Th e diff erent variables mentioned were age, sex, 
causes of hydrocephalus, shunt obstruction and 
shunt infection. Patients of any gender upto 
the age of 12 years were included who was VP 
shunted for hydrocephalus due to any cause. Pa-
tients above 12 years of age and those operated 
before December 2005 were excluded. Th e data 
obtained was interpreted and analyzed. Th e fre-
quency of VP shunt obstruction and shunt in-

fection was determined

Results:
Among sixty children, VP shunted for hydro-
cephalus, forty were male and twenty were fe-
male and the male to female ratio was 2:1. Age 
range was from 20 days to 12 years and average 
age was 2.11 years as shown in fi gure 1.Th e num-
ber of patients having congenital hydrocepha-
lous was thirty-six. Out of them twenty-eight pa-
tients were below the age of one year and fi ft een 
patients had myelomeningocele. Th ese patients 
were divided into four groups as shown in fi gure 
2. Among the patients having supratentorial tu-
mors one had pineal tumor while the other one 
had craniopharyngioma.Th ese patients were fol-
lowed for postoperative complications. Shunt 
obstruction was found in nine patients while in 
fi ve patients there was shunt infection as shown 
in table 1. Among patients with blocked shunt, 
seven had congenital hydrocephalus and one 
had tuberculous meningitis as shown in table 2. 

In patients with blocked shunt the age was rang-
ing from two months to fi ve years. And the male 
to female ratio was 5:4. In seven patients only 
ventricular catheter was blocked in one patient 
the lower end was blocked and in one patient 
both the upper and lower ends were blocked. 
Out of these nine patients with blocked shunts, 
one presented aft er one month, one came aft er 
two months, four came aft er three months and 
three presented aft er six months. In one patient 
four months old with congenital hydrocephalus, 
who presented with blocked shunt, the shunt 
was revised two times on right side and then a 
new shunt was inserted on the left  side which 
was also revised for three times. 

Shunt infection developed in fi ve patients, three 
patients had tuberculous meningitis as given in 
table 2. All of them presented with fever and 
vomiting and CSF examination showed raise 
polymorph lymphocytes. Among them the male 
to female ratio was 2: 3 and the age was ranging 
from 6 months to seven years. One patient pre-
sented aft er one month, two patients presented 
aft er three months while one patient presented 
aft er six months. Among the patients with shunt 
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infection, shunt was externalized in all of them 
and when CSF became clear in three consecu-
tive samples a new shunt was inserted on the op-
posite site. Th e culture and sensitivity of two pa-
tients showed staphylococcus epidermidis, one 
patient had staphylococcus aureous while two 
patients had no growth of organism.

Initially in fi ft y-seven patients shunt was inserted 
on right side and in three patients due tumors on 
right side in posterior fossa shunt was inserted 
on left  side. In fi ft y-eight patients Chhabra shunt 
was used while in two patients pudenz shunt 
was used. In follow up period of six month out 
of these sixty patients VP shunted, three (5%) 
patients expired. One was a case of posterior fos-
sa tumor and two of them had post tuberculous 
meningitic hydrocephalus that died because of 
shunt infection

Discussion:
Although VP shunt is a standard therapy for hy-
drocephalus but it is always in risk for compli-
cations.1 Shunt obstruction has been found to 
be one of the important causes of shunt failure 
requiring revision.7  Th ese complications may be 
intarcranial, along the shunt tract or in the peri-
toneal cavity. Known complications include ob-
struction, infection and disconnection with mi-
gration of the fractured portion to the peritoneal 
cavity.8 Obstruction of VP shunt is more com-
mon than other complications and obstruction 

of the ventricular catheter is more common than 
abdominal catheter9,10. According to Kumar R ,7 
shunt malfunction is 32% and according to colli 
BO (11) it is 32.2%. According to Kumar R,7 14% 
of the total patients presented  with VP shunt 
obstruction and out of these blocked shunts, 
71% had proximal obstructions. According to 
Sloan RJ,12 out of 65 patients with hydrocepha-
lus secondary to tuberculous meningitis, 13.5% 
presented with shunt obstruction. According to 
Cozzens JW, (13) out of 140 patients with shunt 
obstruction, 77.1% had ventricular catheter ob-
struction, 12.1% patients had abdominal cath-
eter obstruction while in 10% of the patients the 
obstruction was at both ends.  Th e obstruction 
occurs in 9.8% of the patients14.  Distal obstruc-
tion is seen principally if the distal end is placed 
in the pre-peritoneal space. Low-grade infection 
with intra-abdominal loculation or pseudo cyst 
formation, disconnection, ingestion and with-
drawal of the catheter from the peritoneum are 
the other causes of distal malfunction. In the 
study presented by Kumar R,7  the mean follow-
up period was 1.6 year and  two children demon-
strated block at the peritoneal end, most prob-

Table 1: Frequency of postoperative complications in patients with Ventriculoperitonial shunt

Complications of VP shunt Number (n = 60) Percentage
Obstruction 9 15%

Infection 5 8.33%

Skin erosion 1 1.66%

Swelling along the tract 3 5%

Total 18 30%

Table 2: Frequency of VP shunt obstruction and infection according to the causes of hydro-
cephalus 

Causes Obstruction Infection
Congenital (n = 36) 7 (19.44%) 1(2.77%)

Post TBM (n = 9) 1 (11.11%) 3 (33.3%)

Tumors (n = 15) 1 (6.66%) 1 (6.66%)

Total (n = 60) 9 (15%) 5 (8.3%)
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ably with mental tissue, where the distal tubes 
started to drain once the peritoneal tips were 
cut. In the present study with a follow up pe-
riod of six months, out of 60 children, 9 (15%) 
patients presented with shunt obstruction. Out 
of these 9 patients 7 (77.7%) had ventricular 
catheter obstruction, one patient had abdomi-
nal catheter obstruction while one patient had 
obstruction of both ends of the shunt.

VP shunt infection is a very serious problem15. 
Th ere should be no handling and no contact 
between the shunt and skin to prevent postop-
erative shun infection5. According to Kulkarni 
AV,16 infection occurs in 3 to 15 % of the cases 
while in the study of Karim M,17 infection is 3%. 
According to cheng CL18 infection occurred in 
10.7% in patients with age less than one year, 
5.3% in patients with age 1 to 7 years and 5.7% 
in patients with age more than 7 years.  Accord-
ing to Choudhury AR,5 infection occurred in 2 
(2.5%) patients out of 80. According to Badiane 
SB et al,19 in less than 2 months post operatively; 
infection occurred in 11% of the patients while 
infection rate is 34 % in the study presented by 
Rotim K et al20. According to Gomez L L,21 in-
fection was present in 32.5% of the patients with 
shunt complications. In Th e study presented 
by Lee JY,14 the infection rate is 4.1% while in 
the study of Sloan R J,12 postoperative infection 
is in 14.1% of the patients. Most centers report 
infection rates in the order of 5% to 10%. Th ese 
infections usually present within two months of 
shunt insertion, suggesting that most of these 
occur during the surgery itself. Th e infection 
rate in the study presented by Kumar R is 16% 
in the mean follow-up period of 1.6 year. 7  Th is 
is quite disappointing by the present standards 
and refl ects that the children under 6 months are 
signifi cantly at risk for infective complications. 
In the present study, out of 60 patient 5 (8.3%) 
patients developed shunt infection in a period 
of six months follow up, three of them had post 
tuberculous meningitic hydrocephalus, one had 
congenital hydrocephalus and one was a case of 
posterior fossa tumor. Staphylococcal infection 
occurs in 45 to 72% of total infections,20,22. Ac-
cording to Mazza C,23 the infection rate was 31% 
while it is 75% in the study presented by Gomez 

LL21. In the present study, out of fi ve infected 
cases Staphylococci were present in 3 (60%) 
cases

According to Mazza C,23 the mortality rate was 
10.9%. According to Sloan R J12 mortality was 
9.9% out of which 3.5% was due to shunt in-
fection and 5.6% was due to shunt obstruction 
while the study conducted by Lee JY,14 there was 
no mortality.  Due to infection mortality is 20%-
33%24. According to other studies,25,26 the mor-
tality rate is 0.1 to 0.13% while in children below 
one year of age the mortality rate is 4.5%.27 In 
the present study, total 3 (5%) patients expired, 
two of them had shunt infection and one was a 
case of posterior fossa tumor.

Conclusion:
Although Ventriculoperitonial shun is the most 
common and simple technique used for the 
treatment of hydrocephalus but the patient be-
comes shunt dependent and faces a lot of com-
plications post operatively. Shunt obstruction 
is the most common complication followed by 
shunt infection. A patient with VP shunt if pres-
ents with drowsiness or fever should always be 
examined and investigated for shunt complica-
tions specially shunts obstruction and infection. 
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CORRIGENDUM

Javed A, Hashmi HA. Misoprostol for induction of labour at term. Pak J Surg. 2010; 28(1): 53-6.
 
Th e dose of Misoprostol is misprinted as “50mg” whereas it should read “50μg”.

Th e editor regrets the typographical error.


