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Abstract
Background: Postoperative meningitis (POM) is the
most dreaded cause of morbidity and mortality in
neurosurgery patients. This study aimed to identify
incidence and mortality rate as well as related factors
to outcome in patients with POM.
Methods: This descriptive longitudinal study
conducted on patients with POM in duration of
2 years. Incidence and mortality rates as well as
related factors were studied.
Results: The incidence and mortality rates of POM
was 8.9% and 50%, respectively. There were
statistically significant association between male
gender, as well as having mechanical ventilation, and
death outcome in univariable analysis. In addition, in
multivariable logistic regression analysis, length of
intensive care unit (ICU) stay of more than 7 days
[Odds ratio (OR): 1.2, confidence interval of 95%

(95%CI): 1.02-6.2), mechanical ventilation (OR: 1.1,
95%CI: 1.05-5.1], positive cerebrospinal fluid (CSF)
culture (OR: 2.4, 95%CI: 1.9-4.08) were predicting
factors to death outcome. Finally, we found an
inverse relationship between survival function and
length of ICU stay in patients with POM.
Conclusion: According to the high rates of incidence
and mortality due to POM in this study, preventive
studies to decrease this dreaded cause of morbidity
and mortality in neurosurgery patients should be
the planned.
Introduction
Postoperative meningitis (POM) is an uncommon
(0.3-8.1 percent) but life-threatening complication
of intracranial surgery.1-3 This complication is
fatal with high morbidity and mortality rates of
20 to 50%.4,5 Moreover, POM is associated with
prolonged hospitalization, multiple surgeries,
broad-spectrum antibiotic treatment, and increase
in total cost of illness.6-7
Several risk factors have been known, such as
postoperative cerebrospinal fluid (CSF) leakage,
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CSF shunts, concurrent incision infection,
long-time operation over 4 hours, and emergency
surgery.8,9 Other studies have reported some risk
factors like a set of a foreign body duration
surgery, previous neurosurgical infection, the
absence of antibiotic prophylaxis, interventions
involving nasal sinuses, and previous radiation
therapy.8-10 In Kourbeti, et al. study, the incidence
of post-neurosurgery meningitis reported about
4.8%, and CSF cultures were positive for
microbial growth in 100% of the cases.4
Despite the discovery of many factors
associated with the incidence of POM, research on
the factors associated with mortality is very
limited. So in this study, we investigated the
incidence and mortality rates, as well as related
factors in patients with POM in Loghman Hakim
hospital, Tehran, Iran, as a tertiary university
hospital, during the years 2015-2017.
Materials and Methods
This descriptive longitudinal study was
conducted from 21 March 2015, through March
21, 2017. All 425 patients who underwent
neurosurgery (open or closed) were evaluated for
detection of POM duration 30 days in
neurosurgery intensive care unit (ICU) of
Loghman Hakim hospital, a tertiary university
hospital. For diagnose of POM the criteria of
Centers for Disease Control and Prevention
(CDC)9 were used.
Basic characteristics of patients were collected.
Incidence and mortality rates, as well as related
factor associated to mortality rate, were
evaluated. This study was approved by the ethical
committee of Shahid Beheshti University of
Medical Sciences, Tehran.
To report the descriptive results, the mean and
standard deviation (SD), and for quantitative
data, number and percent were used. For data
analysis, chi-square and Fisher’s exact tests, as
well as, independent t and Mann-Whitney U tests,
were used. We used logistic regression to show
predicting factors for the outcome of patients with
POM. The survival curve was plotted, too. A
significant level of P < 0.05 was considered for all
tests. Statistical analysis was done using SPSS
software (version 19, SPSS Inc., Chicago, IL, USA).
Results
In this descriptive longitudinal study, the
incidence rate of POM according to other criteria
was 8.9% (n = 34). Background characteristics and

clinical and paraclinical findings of patients with
POM are visible in table 1.
Table 1. Basic characteristics of patients with
postoperative meningitis (POM)
Variable
Mean ± SD
Age
46.41 ± 16.94
Length of hospital stay before surgery (days) 2.26 ± 2.95
Duration of surgery (hours)
5.49 ± 2.56
Time between surgery and POM diagnosis 3.67 ± 2.95
(days)
Mechanical Ventilation (days)
10.04 ± 10.76
CSF lactate (mmol/l)
55.57 ± 32.68
Length of ICU stay (days)
11.05 ± 7.66
Length of hospital stay (days)
24.44 ± 15.44
Variable
n (%)
Sex
Men
18 (52.5)
Women
16 (47.1)
Diagnosis
Brain tumor
15 (44.1)
Adenoma
5 (14.7)
Hydrocephalus
7 (20.6)
Cerebrovascular disease
4 (11.8)
Trauma
2 (5.9)
Colloid cyst
1 (2.9)
Open
32 (94.1)
Type of surgery
Close
2 (5.9)
Surgery status
Emergency
11 (32.4)
Elective
23 (67.6)
Yes
23 (67.6)
Mechanical
Ventilation
No
11 (32.4)
Yes
34 (100)
Prophylactic
Antibiotics
No
0 (0)
Postoperative
Yes
8 (23.5)
ventricular drain
No
26 (76.5)
or shunt
Headache
Yes
23 (65.7)
No
12 (34.3)
Fever
Yes
18 (52.5)
No
16 (47.1)
GCS
3-8
16 (47.1)
9-12
9 (26.5)
13-15
9 (26.5)
CSF culture
Yes
5 (14.7)
Acinetobacter
4 (11.8)
Staphylococcus
1 (2.9)
No
29 (85.3)
Outcome
Death
17 (50.0)
Mild disability
2 (5.9)
Recovery
15 (44.1)
SD: Standard deviation; POM: Postoperative meningitis;
CSF: Cerebrospinal fluid; ICU: Intensive care unit;
GCS: Glasgow coma scale
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Related factorrs with mortallity rate in posttoperative men
ningitis

Table 2. Reesults of multiple logistic regression
r
anaalysis to pred
dict outcome of death in ppatients
meningitis (P
POM)
Variables
Surveyeed
Referrence
P
Length of IC
CU stay
7 days <
7 daays ≥
0.04
Mechanicall ventilation
Yes
No
N
0.03
Yes
0.01
Positive CS
SF culture
No
N

with postoperativee
OR (95% CI)
1.2 (1.02-6.20)
1.1 (1.05-5.10)
2.4 (1.90-4.08)

OR: Odds ratio; 95% CI: Connfidence intervaal of 95%; ICU
U: Intensive caree unit; CSF: Cerrebrospinal fluiid

In univaariable anallysis, there was not an
ny
statistically significant association between tthe
outcome (death and alive with
h or witho
out
disability) with age (P = 0.08)), reoperatio
on
(P = 0.50), ventricular drain or shu
unt (P = 0.9 0),
length of h
hospital stay
y before surrgery of mo
ore
than 7 days (P = 0.30), duration
d
of su
urgery of mo
ore
than 4 hou
urs (P = 0.20), length of ICU sttay
(P = 0.05), llength of ho
ospital stay (P = 0.06), C
CSF
lactate (P = 0.07), CSF leakage
l
(P = 0.60), positiive
on
CSF culturee (P = 0.10),, or surgicall site infectio
(P = 0.50). O
Only there was
w a statistiical significaant
association between paatient outcom
me with maale
gender (P = 0.01), and
d with havin
ng mechaniccal
ventilation (P < 0.01).
In multiivariable log
gistic regresssion analyssis,
length of IC
CU stay of more
m
than 7 days
d
(P = 0.04
04),
mechanical ventilation (P = 0.03),, and positiive
CSF culturee (P = 0.01) were
w
predictting factors ffor
death outco
ome (Table 2)).
In this sttudy, we fou
und an inverse relationsh
hip
between paatients’ surviv
val and leng
gth of ICU sttay
(Figure 1).

Discussion

Co
onclusion

urvey, despiite only 5 positive CS
CSF
In this su
cultures, an
n incidence rate
r
of POM
M according to
other criteria was 8.9%; 4 cases weere
acinetobacteer, and the other
o
was sttaphylococcu
us.

Despite
D
prescrription prop
phylaxis antib
biotics in alll
neeurosurgeriess, incidence and morta
ality rate off
PO
OM was high
h. Therefore, it is importan
nt to conductt
more
m
research on risk factoors influence POM.
P

Cum survival

i patients with postoperatiive
Figure 1. Suurvival curve in
meningitis (P
POM) in intennsive care unitt (ICU)

Kourbeti,
K
et al. study sh
howed the incidence
i
off
PO
OM as 5% that
t
most coommon orga
anisms weree
grram-positive
e cocci.5 In D
Dashti, et al. survey, thee
most
m
common
n organisms ccausing men
ningitis weree
no
on-lactose fermenting
f
Gram-negative bacilluss
fo
ollowed by
y Pseudom
monas and Klebsiellaa
sp
pecies.10 In one of thee largest ne
eurosurgicall
sttudies, the incidence of menin
ngitis afterr
neeurosurgicall proceduress was less tha
an 1%.1 Thiss
lo
ow incidence of POM (< 1%) ma
ay relate to
o
prrescription of
o antibiotics prophylaxiss. But, in ourr
sttudy, despitte the admiinistration of
o antibioticc
prrophylaxis in
n all patientss, incidence rate of POM
M
was
w high. Another study indicated th
hat antibioticc
prrophylaxis re
educed incission infection
ns from 8.8%
%
do
own to 4.6%
% (P < 0.0011), but did not preventt
meningitis;
m
1.63% in pattients withou
ut antibioticc
prrophylaxis, and 1.5% iin those wh
ho received
d
prrophylaxis antibiotic.8
Our study
y showed a significant association
n
beetween malle gender aand death outcome in
n
un
nivariable analysis (P = 0.01). In Kono,
K
et al..
su
urvey, male gender wass a risk facto
or for POM,,
to
oo (P = 0.02, OR:
O 3.97, 95%
% CI: 1.21-13
3.03).3
Moreover, in current research, len
ngth of ICU
U
sttays of more
m
than 7 days), mechanicall
veentilation, and
a
positivve CSF cu
ulture weree
prredictors forr death outccome. In Re
ezaei, et al.6
an
nd Yadegarrynia, et aal.7 studies, long-timee
op
peration of over
o
4 hourss, and length
h of hospitall
sttay before su
urgery of oveer 7 days werre predicting
g
fa
actors for PO
OM onset.
Although only 5 possitive CSF culture weree
fo
ound due to preoperativee prophylaxiis antibioticss
ad
dministration
n, it was anticipator for death
h
ou
utcome in patients
p
with
h POM. An
nother study
y
sh
howed the CSF
C
leakage,, diabetes mellitus,
m
and
d
male
m
gender were associiated with an
a increased
d
1
mortality
m
rate of POM.

Length of ICU stay
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