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Abstract
Background: External ventricular drainage (EVD) is the procedure of choice 
for the treatment of acute hydrocephalus and increased intracranial pressure 
in patients of subarachnoid hemorrhage (SAH) and intracerebral hemorrhage 
with hydrocephalus and its sequelae. We evaluated the use of EVD in patients 
of SAHs (spontaneous/posttraumatic with/without hydrocephalus), hypertensive 
intracerebral bleeds with interventricular extensions, along with evaluation of 
the frequency of occurrence of complications of the procedure, infectious and 
noninfectious, and their management.
Methods: During the period of 2½ years, between September 2012 and February 
2015, 130 patients were subjected to external drainage procedure and were 
prospectively enrolled in this study. Information was collected on each patient 
regarding age, sex, diagnosis, underlying illness, secondary complications, other 
coexisting infections, use of systemic steroids, antibiotic treatment (systemic and 
intraventricular), and whether any other neurosurgical procedures were performed 
within 2 weeks of EVD insertion or any time the duration of ventriculostomy.
Results: The study population of 130 patients underwent a total of 193 
ventriculostomies. Thirty‑six patients had ventriculostomy infection (27.6%). 
Evaluation of the use of EVD was done by comparing preoperative and 
postoperative grading scores. Forty‑nine patients survived and improved their 
score from Grade 3–5 to Grade 2–4. Twenty‑nine patients were moderately disable, 
16 were severely disable, and 5 were left in the vegetative state. Evaluation of 
outcome of patients revealed that there was an overall mortality of 61 (46.9%) 
patients both in the acute phase and later. 33 of the 39 patients having Glasgow 
Coma Score (GCS) 3–5 at the time of EVD insertion expired, as against 20 of the 
51 patients in GCS 6–8. Patients in GCS 9–12 had an even better outcome, with 
8 of the 35 patients in this group expiring.
Conclusions: The use of EVD should be undertaken only in situation where it 
is absolutely necessary and ventriculostomy should be kept only for the duration 
required, and this should be monitored on a daily basis, given the exponential 
increase in infection after 5 days.
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INTRODUCTION

Ventricular catheter placement is being increasing used in 
neurosurgery both as tool for monitoring of intracranial 
pressure (ICP)[3,9,16,20,23,26,32] and also as an adjunct in 
clinical situations requiring management of acute 
hydrocephalus or temporary cerebrospinal fluid (CSF) 
drainage.[1‑5,10,19,34] Percutaneous ventriculostomy has the 
advantage of permitting at the same time, monitoring 
of ICP, as well as drainage of CSF, ICP monitoring with 
an intraventricular catheter has been considered as the 
gold standard[23] against which other methods and devices 
have been traditionally compared. External ventricular 
drainage (EVD) has its own drawbacks; mechanical 
complications such as dislodgement and blockade are 
common occurrences.[5,6,14] However, it is the infective 
complications resulting in ventriculitis and meningitis 
that incur the maximum morbidity and are responsible 
for most adverse sequelae.[4,7,8,14,15,21,28] Not only do they 
result in a protracted hospital course and escalate costs, 
but are also difficult to treat.[14,25,27]

Despite the availability of high‑potency antibiotics and 
closed drainage systems, the infection rate of ventricular 
catheters remains high; infection rates of 0–40% have 
been reported.[4,7,8,14,21,26,30,31,33] The optimum duration of 
ventricular catheters need for replacing them periodically, 
and the use of intraventricular antibiotics are all 
controversial issues with no consensus yet. Yet, several 
reports suggest that infection is independent of catheter 
duration,[4,30,31,33] hence recommending that a functioning 
ventricular catheter should be allowed to remain such 
until gets infected or blocked or is no longer required.[3] 
Concurrently, other reports have documented an increase 
in infection rates with increasing duration of ventricular 
catheters.[16,17,21,26‑28,34] Particularly, a study by Mayhall et al. 
in 1984[21] had the same observations as a result of 
which, routine replacement of ventricular catheters was 
recommended after 5 days. Similar recommendations 
have been made by others.[25‑27,32]

MATERIALS AND METHODS

All patients admitted to the neurosurgical service at 
the Sher‑I‑Kashmir Institute of Medical Sciences, 
Soura, Srinagar, Jammu and Kashmir who underwent a 
percutaneous ventriculostomy between September 2012 
and February 2015 were prospectively enrolled in this 
study as per our selection criteria given later. During 
this period of 2½ years, 130 patients were subjected to 
external drainage procedure.

The insertion of the ventricular catheter was done 
generally in the operation room under strict asepsis. 
While as only few cases were done as bedside 
procedures, in extremely sick patients, on a ventilator, in 

Neurosurgical Intensive Care Unit. Systemic antibiotics 
were given in all cases after the insertion of an EVD 
prophylactically. Intraventricular antibiotics were given 
only when clinically indicated (documented ventricular 
infection). The treatment of postoperative ventriculitis 
would be removal and/or change of catheter, systemic and 
intraventricular antibiotic therapy. Catheter change was 
undertaken in the event of catheter blockage any time 
and even for otherwise functioning noninfected catheter 
at varying intervals, most commonly between 5th and 
8th days of insertion.

Information was collected on each patient regarding age, 
sex, diagnosis, underlying illness, secondary complications, 
other coexisting infections, use of systemic steroids, 
antibiotic treatment (systemic and intraventricular), 
and whether any other neurosurgical procedures were 
performed within 2 weeks of EVD insertion or any 
time the duration of ventriculostomy. CSF studies were 
done at least once in every 48 h and included cytology, 
culture, and biochemical analysis. Data regarding above 
CSF parameters were collected for each patient, besides 
maintaining a record of number of catheter changes, total 
duration, duration of each catheter, and time of onset of 
infection, as well as resolution of any EVD associated 
infections.

The infection was defined prior to undertaking this study 
as: A positive CSF culture or a combination of CSF 
sugar <15 mg/dl and pleocytosis at least 50 leukocytes 
with polymorphs more than 25. Pleocytosis was also 
taken to be significant in the presence of large numbers 
of red blood cells (RBCs) if RBC/white blood cell ratio 
was <500;1.

The presence of intraventricular hemorrhage (IVH) was 
noted radiologically, as well as clinically bedside by the 
appearance of blood in the external tubing. Computed 
tomography scan was done, both preoperatively, as well 
as postoperatively, for detection of any intraprocedural 
hemorrhagic complications and comparison of the size of 
ventricles, after drainage.

The patient with following criteria were included in the 
study:
•	 Patients	 with	 IVH	 and	 ventriculomegaly	 having	 a	

deteriorating level of consciousness
•	 Patient	 with	 low	 Glasgow	 Coma	 Score	 (GCS),	

unstable vital parameters (hemodynamic or 
respiratory instability), and ventriculomegaly required 
bedside EVD placement

•	 Patient	 undergoing	 surgery	 for	 intraventricular	
and paraventricular tumors, as a prophylactic 
measure to avoid postoperative hydrocephalus and 
simultaneously allow ICP monitoring. The procedures 
were essential especially if the hemostasis at the time 
of definitive surgery was less than satisfactory.
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Patient not included in the study were:
•	 Those	 undergoing	 exteriorization	 of	 a	 previously	

performed shunt because most of them would have 
shunt infection although they may have undergone 
insertion of an EVD later

•	 Those	 patients	 having	 evidence	 of	 infection	 in	
the first stem cell factor sample obtained on EVD 
insertion

•	 Those	 having	 evidence	 of	 meningitis	 more	 than	
7 days after removal of EVD.

The analysis of data was done using standard database 
techniques from which data were later converted to 
purely numeric format, for analysis with Statistix, 
version. 4.0, (Analytical Software, Tallahassee, Florida, 
USA) (variances, frequency distribution, and test of 
significances and BDMP survival analysis, univariate, and 
multivariate analysis).

RESULTS

The study population consisted of 130 patients, who 
underwent a total of 193 ventriculostomies admitted over 
a period of 2½ years. The age distribution of patients 
was varied spread over all age groups, 0–10 years (14), 
11–20 years (22), 21–30 years (41), 31–40 years (25), 
41–50 (12), 51–60 (10), and above 60 years (06). Majority 
of patients who were subjected to EVD had spontaneous 
subarachnoid hemorrhage (SAH) with IVH (55), 
followed by posttraumatic IVH (23), hypertensive bleed 
with IVH (21), hydrocephalus (16), and hydrocephalus 
associated with deep‑seated paraventricular tumors (15). 
All the patients were graded using grading scale devised 
by World Federation of Neurological Surgeons (WFNS), 
Hunt and Hess grading system, and Fischer’s grading 
scale and the patients were categorized. The importance 
of assessing the neurological condition of patients after 
SAH lies in the prediction of outcome. Most of our 
patients	 were	 sick	 and	 were	 categorized	 under	 Grades	
3, 4, and 5 according to WFNS and Hunt and Hess 
grading system. According to Fischer’s scale, most of 
the	 patients	 fell	 in	 Group	 3	 and	 4.	 All	 patients	 (25)	
with acute ventricular dilatation with increased ICP 
were subjected to EVD. Patients with associated 
intracerebral hematomas were subjected to craniotomy 
with the evacuation of hematoma, followed by an EVD 
to drain the intraventricular component of SAH. EVD 
was kept in place, until the time draining CSF was 
clear and the neurological condition would improve. 
The recommendation of the short‑term use of EVD 
was followed (4–7 days) in this study. Prolonged use is 
associated with the risk of rebleeding, infection, increased 
morbidity and mortality. Evaluation of the use of EVD 
was done by comparing preoperative and postoperative 
grading scores. Forty‑nine patients survived and improved 
their	 score	 from	 Grade	 3–5	 to	 Grade	 2–4.	 Morbidity	

of the patients was assessed, and they were grouped as 
moderate disability, severe disability, and vegetative 
state	 on	 the	 criteria	 laid	 down	 by	 Glasgow	 Outcome	
Scale. Twenty‑nine patients were moderately disable, 
16 patients were severely disable, and 5 patients were left 
in a vegetative state as depicted in Tables 1 and 2.

A total of 36 patients had ventriculostomy infection, 
implying an overall infection rate of 27.6%. Among 
the infected 36 patients, cultures were positive in 
29 patients (80.5%). The infections were polymicrobial 
in (49.9%), and 11 were (30.5%) unimicrobial. The 
causative	 bacteria	 were	 predominantly	 Gram‑negative	
bacilli. The overall picture was as Staphylococcus 
spp. (11), Acenitobacter spp. (15), Corynebacterium 
xerosis (03), Pseudomonas spp. (03), Klebsiella spp. (02), 
and Enterobacter (02).

Coexistent sepsis was present in 58 (44.6%) patients at 
the time of ventriculostomy insertion and 22 (17%) of 
these had a potential “open” source of infection in the 
form of a tracheostomy, pressure sore, or wound infection. 
The common infections were chest (24), urinary tract 
infections (20), wound infection (14), septicaemia (10), 
tracheostomy related (08), and bedsore related (04). 
Ventriculostomy catheters were not changed in 91 (70%) 
patients; the rest underwent sequential changes of their 
ventricular catheters. In 21 patients the catheter was 
changed once only, twice in 12 patients, and thrice in 
only 6 patients.

In 36 patients who developed EVD infection, the catheter 
that got infected was the first one in 18 patients, second 
in 15 patients, and third in the remaining 3 patients. In 
noninfected group, proportionately much fewer patients 
underwent any catheter changes. 13 out of 81 noninfected 
patients underwent catheter changes compared to 20 of 
the 36 infected patients.

The total duration of catheter varied from 1 to 
32 days. (Mean 11.5 days, median 4 days), the largest 
group was 58 patients having total catheter duration 
of	 1–5	 days.	 Only	 3	 patients	 had	 catheters	 for	 more	
than 30 days. Twenty‑two patients had catheter for 
6–10 days, 16 patients for 11–15 days, 18 patients for 
16–20 days, 11 patients for 21–25 days, and 7 patients 
had catheter for 26–30 days. The day of onset of 
infection varied from 5 to 25 days, mean day of onset 
being 9.5 days. An additional neurosurgical procedure 
was performed in 40 patients, with preoperative EVD in 
12 patients, intraoperative EVD insertion in 18 patients, 
and postoperatively insertion of ventriculostomy in 
the remaining 10 patients. Radiologically, evident IVH 
was seen in 78 (60%) cases, which was the cause of 
hydrocephalus in these patients. Many potential risk 
factors were examined for their relation to ventriculitis 
and are shown in Table 3. Coexistent sepsis, as well as 
the	 presence	 on	 an	 “Open”	 source	 of	 infection	 in	 the	
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form of bedsore, tracheostomy, or wound infections; 
concurrently, was significantly correlated to the 
development of ventriculitis.

Coexistent sepsis was present in 30 of the 36 patients in 
the infected group compared to 25 of the 94 noninfected 
patients. Similarly, bedsores, tracheostomy, or wound 
infection were patients in 15 of the 36 infected patients 
compared to only 6 of the 94 noninfected patients. 27 
of the 36 patients with EVD‑associated infection had 
undergone another neurosurgical procedure compared 
to only 23 among 94 of the noninfected group, thus 
resulting in a significant associated.

The relationship of catheter changes to infection was 
extremely complex to describe; however, performance 
of the Chi‑square test revealed significant association 
between catheter changes and infection as 20 of 
36 patients in infected group had undergone catheter 
changes (16 patients had catheter changed once, 
4 patients had changed twice) compared to 13 of the 
94 noninfected patients (5 patients had single catheter 
change, 6 patients had catheter changed twice, and 
2 patients had catheter changed thrice). However, 
prior ventriculostomy was not a significant factor in 
the univariate and multivariate analysis. The presence 
of IVH was also well correlated with infection in our 
patients, with 29 of 36 infected patients (74%) having 
IVH compared to only 43 of the 94 (46%) noninfected. 
The total duration of ventricular catheters had a 
significant correlation with infection. The mean total 
duration of ventriculostomy in the infected group 
was 20.5 days, (mean duration prior to infection was 
7.5 days) compared to 4.4 days in the noninfected group. 
A life table analysis was performed taking into account 
the day of infection which revealed a 6% infection rate 
by the day 5 which became 13% by days 10, 17% by day 
15, 21% by day 20, 29% by day 25, 36% by day 30, and 
46% by days above 30.

A univariate analysis was also undertaken to define the 
relative strengths of the contributory factors, which 
revealed	 that	 coexistent	 sepsis.	 “Open”	 infection	
source, IVH, and another neurosurgical operation were 
all contributory factors [Table 4]. Further performance 
of a multivariate analysis revealed that among this 
sepsis, and “open” infection source were still significant 
contributory	 factors	 [Table	 4].	 On	 the	 other	 hand,	 age	
above 50 or below 10 years was not a significant factor 
for infection. Sex and the neurosurgical diagnosis were 
also not correlated with EVD infection. Moreover, 
analysis of the use of systemic steroids and prophylactic 
intraventricular antibiotics did not show any correlation 
with EVD infection. An analysis of CSF parameters 
revealed a significant difference in sugar levels and 
leukocyte counts between the two groups [Table 5].

Table 2: Diagnosis in relation to surgical intervention 
made and mortality

Diagnosis Surgical 
intervention done

No. of 
deaths

Rate of 
mortality

Spontaneous SAH EVD 28 56.9%
Traumatic SAH/IVH EVD 10 47.6%
Intracerebral bleed 
with IVH

Craniotomy with 
evacuation of ICH

12 57.1%

Primary intraventricular 
hemorrhage

EVD - -

SAH: Subarachnoid hemorrhage, IVH: Intraventricular hemorrhage, EVD: External 
ventricular drainage

Table 3: Analysis of risk factors

Risk factors Infected group 
factors

Non infected 
group factors

P valve

Present Absent Present Absent 

Age (<10 or>50) 07 29 25 69 0.084
Male sex 25 11 68 26 0.09
Steroids 30 06 70 24 0.77
Intraventricular antibiotics 10 26 24 70 0.99
Coexistant 30 06 25 69 0.008
“Open” infection source 15 21 06 88 0.002
Neurosurgical procedures 27 09 33 61 0.003
Duration >5 days 32 04 45 49 0.003
Catheter changes 20 16 13 81 0.005
Intraventricular hemorrhage 29 07 43 51 0.038

Table 1 : Cause of IVH in relation to various grading scales 

Admitting diagnosis No. of 
patients

Age in 
years

No. of patients presenting 
with hydrocephalous

Fischer’s 
scale

WFNS 
scale

Hunt and 
hess scales

Spontaneous SAH 55 30-45 9 Gr3 19
Gr4 36

Gr4 35
Gr5 20

Gr4 21
Gr5 34

Traumatic SAH 21 20-35 10 Gr3 07
Gr4 14

Gr4 08
Gr5 13

Gr4 09
Gr5 12

Intracerebral bleed with IVH 21 48-65 06 Gr3 04
Gr4 17

Gr4 07
Gr5 14

Gr4 16
Gr5 05

Primary intraventricularhemorrhage 02 40 - Gr3 01
Gr4 01

Gr4 01
Gr5 01

Gr4 01
Gr5 01

SAH: Subarachnoid hemorrhage, IVH: Intraventricular hemorrhage, WFNS: World Federation of Neurological Surgeons
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Besides infection which was the most common 
complication of the procedure, the second common 
complication seen was catheter blockage in 
34	patients	(26.15%).	Generally,	the	blockage	was	minor	in	
nature observed in 21 patients, and simple manipulation 
would	 clear	 the	 block.	 On	 the	 other	 hand,	 13	 patients	
with more severe blockage required a change of catheter 
for only underwent a change of catheter for blockage while 
as in 20 patients catheters were changed for infections.

Two patients (1.53%) during the procedure developed 
small intracerebral hematoma due to direct vascular 
trauma, thus presenting with an incidence of 1.53%. Both 
the patients were asymptomatic, and hematomas resolved 
completely with conservative management. In our study 
seizures were noticed in 18 patients (13.8%), mostly in 
children (12 patients).

Evaluation of outcome of patients revealed that there was 
an overall mortality of 61 (46.9%) patients both in the 
acute	phase	 and	 later.	 33	of	 the	39	patients	having	GCS	
3–5 at the time of EVD insertion expired, as against 20 of 
the	 51	 patients	 in	 GCS	 6–8.	 Patients	 in	 GCS	 9–12	 had	
even better outcome, with 8 of the 35 patients in this 
group expiring. EVD infection was mostly prevalent in 
patients	with	GCS	8	or	below,	with	33	of	the	90	infected	
patients being in this group. The percentage of patients 
in a particular group who had infection were 51.2% in the 
GCS	 3–5	 group,	 25.4%	 in	 the	 GCS	 6–8	 group,	 8.5%	 in	
the	GCS	9–13	group,	and	none	in	the	GCS	14–15	group.	
Ventriculitis as the cause of death was similarly dominant 
in	the	lower	GCS	categories	[Table	6].

DISCUSSION

EVD is the procedure of choice for the treatment of acute 
hydrocephalus and increased ICP in patients of SAH 
and intracerebral hemorrhage with hydrocephalus and 
its sequelae. Despite the risk of infection and the other 
known complications associated with the procedure, the 
benefits for outweigh the risks involved. Applying EVD 
has positive results and influence the prognosis, and early 
and late complications of SAH. Acute hydrocephalus is 
defined as clinically and radiographically demonstrated 
ventricular dilatation that developed within 2 weeks of the 
onset of SAH. Acute hydrocephalus is a well‑documented 
complication of SAH. Several studies have implicated a 
significantly increased risk of rebleeding in patients with 
EVD, compared with patients without extraventricular 
drainage. Abrupt lowering of ICP could lead to rebleeding 
due to decreased transmural pressure or removal of clot 
sealing the previously ruptured aneurysm. However, a 
variety of parameters affect the rebleeding rate, such 
as the timing of surgery, the timing and duration of 
drainage, the size of the aneurysm, as well as severity of 
initial hemorrhage.[13]

The 27.6% rate of infection in our patients fall within 
the 0–40% range quoted in other studies.[4,7,8,14,21,26,30,31,33] 
This high rate of infection may partly be due to our less 
stringent criteria compared to those of other investigators 
who have defined ventriculitis only on the basis of 
culture positively.[18,21,25,26,31] It has been often stated that 
with a ventricular drain in situ, CSF pleocytosis may 
be a manifestation of “foreign body reaction.”[16,20,21,30] 
Clearly, a sufficiently sensitive definition of ventriculitis 
has to include CSF pleocytosis as a criteria despite the 
criticism of the foreign body reaction as has also been 
felt by other authors.[16,27,32] Although Mayhall et al.[21] 
have chosen to define EVD associated ventriculitis in 
terms of culture positively, they have also commented 
on the high correlation between CSF pleocytosis and 
ventriculitis. SAH has also been known to result in a 
CSF pleocytosis sometimes accompanied by a reduction 
in sugar values and increase in protein levels. This was 
evident from a large number of our patient with SAH, 
who had pleocytosis on first CSF sample. However, 
a significant CSF pleocytosis accompanied by a low 
CSF sugar can only be explained by the presence of an 
infection.[12] We feel that the definition of ventriculitis 
can be sustained biochemically in the presence of an 
EVD only if pleocytosis and hypoglycorrhachia are both 
taken into account. The mean CSF cell count and sugar 

Table 4: Univariate and multivariate analysis

Risk factor Univariate P valve Multivariate P valve

Age 0.42 0.22
Sex 0.54 0.48
Steroid use 0.88 0.56
Coexistent sepsis 0.88 0.56
Intraventricular antibiotic 0.003 0.001
Intraventricular hemorrhage 0.243 0.21
Open infection source 0.004 0.002
Neurosurgical operation 0.006 0.048

Table 5: CSF parameters in patients to EVD (mean valves)

Investigations Infected group Non‑infected group P valve

TLC 1124 124 0.001
Sugar 26.5 65 0.04
Protein 156 212 0.12
CSF: Cerebrospinal fluid, EVD: External ventricular drainage,

Table 6: EVD infection and death in various GCS categories

GCS

3‑5

GCS

6‑6

GCS

9‑13

GCS

14‑15

Total patients 39 51 35 05
EVD infection 20 13 03 -
Death 33 20 08 -
Death due to ventriculitis 07 05 01 -
EVD: External ventricular drainage, GCS: Glasgow coma score
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values were strikingly different between the infected and 
noninfected group in our study.

The high rate of infection is also attributed to the 
higher percentage of our patients who required a 
ventricular catheter for a longer duration compared to 
other studies.[30,34] The average duration of EVD prior to 
infection was 7.5 days. A few studies have reported the 
flushing of ventricular catheters (with antibiotic solutions) 
to be a risk factor for ventriculitis,[11,12,22,24,32] as against the 
reported safety by another study.[5] The explanation may 
lie in the inadvertent inoculation of organism into the 
lumen. Administering intraventricular antibiotics routinely 
as a prophylaxis has no role in preventing ventriculitis, 
however, it may still have an important role in the 
treatment of ventriculitis once it has developed.[14,15,34]

The high proportion of skin contaminants and 
commensal organisms in our study points of the 
importance of colonization of the catheter assembly. 
Others[18,29,30,31,34] have also highlighted this pattern in 
shunt and ventriculostomy‑related infections.

Age had no influence on infection rate, and neither 
did the use of corticosteroids. Both these findings were 
contrary to expected results but could be due to relatively 
small numbers in subcategories, resulting but could be due 
to relatively small numbers in subcategories, resulting in 
a low statistical power. There was a relationship between 
IVH and infection as has been reported in at least two 
other prospective studies.[21,31] This has been reported 
to be independent of the effect of IVH on catheter 
duration,[21] which is also supported by our data, although 
on performance of univariate and multivariate analysis, it 
did not appear to be an important contributory factor.

Patients who had another neurosurgical procedure 
performed were at significantly higher risk, along with 
immunosuppression, which accompanies trauma and 
operative procedure, may also have a predisposing 
effect. This phenomenon has also been reported.[16,21] In 
a study by Sundbärg et al.,[32] all the patients who have 
infection in their series had another operative procedure 
performed. Coexistent sepsis was highly correlated to 
the developed of ventriculitis in all analyses (Chi‑square, 
univariate, and multivariate) in conformity with findings 
in other studies.[16,21,31]

The essence of this study is the unequivocal 
demonstration of a significant relationship between total 
duration of ventricular catheters and ventriculitis. This 
was clear even from the difference in mean catheter 
durations among infected and noninfected groups: 
7.5 days (corrected) in infected group versus 4.4 days 
in noninfected group. Survival analysis revealed a linear 
rise in infection rates up to 5 days, beyond which there 
was an almost logarithmic rise in infection rates until 
14 days, by which time infection was nearly universal. 

By definition, the survival analysis does not take into 
account the further duration of catheters once infection 
has	 taken	 place.	 On	 review	 of	 literature,	 we	 found	
this to be a shortcoming in at least 3 studies,[26,21,28] in 
which even the catheter duration after infection onset 
was included for analysis. Hence, the above figures 
cannot be taken to imply an artificial relationship due 
to prolongation of catheter duration in a particular case 
as a result of ventriculitis. Even in the univariate and 
multivariate study of duration as a risk factor, only the 
“corrected duration” has been used in infected patients 
for the same purpose. Prospective studies have, generally, 
been able to demonstrate a positive correlation between 
ventriculitis and catheter duration.[8,17,21]

Overall,	EVD	may	seem	to	incur	a	sizable	risk	of	infection.	
However, as our outcome data shows, this infection was 
monthly	prevalent	in	the	low	GCS	group.	Even	in	the	low	
GCS	 group,	 we	 were	 able	 to	 save	 3	 of	 39	 patients	 with	
GCS	 3–5.	 Patients	 with	 better	 GCSs	 had	 even	 better	
outcomes, and with far less risk of infective complications. 
In poor group having gross IVH and ventriculomegaly, 
there are very few alternatives to performing a 
ventriculostomy despite the high rate of infection.
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