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Abstract: Problem statement: Post-Traumatic Meningitis (PTM) is a serious comgtion followed
trauma. It sounds to have different pattern andagtaristics. The aim of the current study was to
determine the characteristics and outcome of PTMeifierral neurosurgery department in Iran.
Approach: During 5 years period-2003-2008, all records fromaningitis patients in neurosurgery
department in the unique referral trauma centeKémman, Iran were evaluated by researchers,
retrospectively. The PTM cases were selected agid data registered in the data collection forme Th
outcome of the disease as live or death considewedAnalysis was conducted based on outcome and
multivariable ANOVA was done to determine factos@sated with death in PTM cas&sesults: The
incidence of PTM in head trauma patients estim&tddo (95% CIl = 2.5-3.9%). The most frequent
cases were male 89.7%. Average of age was 28.4#fafs. Klebsiella was the most common
organism in CSF culture. Hospital staying time agerin these patients was 25.7+15.8 days. Surgery
was done for 52 (66.6%) cases. The fatality rats @4.4%, (95% CI = 15.4-35.4). All death had
undergone operation. Multivariable ANAOVA declardtht blood sugar and CSF protein differed
statistically between two groups, died and survivednclusion: PTM is an important phenomenon
that has great mortality. Certainly, it needs aatib prophylaxis and immediate intervention and
preventive services to reduce its morbidity andtadity rate.
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INTRODUCTION associated with PTRP. Korinek et al.® substantiated
the aforementioned factors and found other riskofac
Head trauma either open or blunt ones is oneef thlike CSF leakage, male sex, duration of surgery and
important cause of admission in neurosurgery wardneurological operation itsé¥ Recent study determined
There are many complications after head injuriesCSF leakage was an independent risk factor and
Nonetheless infection is a serious problem which iconcomitant infections like as sinusitis, otitis dan
threatening hospitalized patients and nosocomiapneumonia increased the risk of PH
meningitis is a potentially devastating complicatiof Whereas nosocomial meningitis is a distinct
traumatic brain injury®. Head trauma created many category from community-acquired meningitis, in the
conditions that enhanced the risk of intracranialunique study from Iran, we decided to describe the
infectiod”. The infectious agent gains access to thecharacteristics and outcome of patients with PTM an
intracranial compartment by traumatic means. Irs¢he defined the factors associated to death in PTMepti
cases, the meningitis has to be classified as Post-
Traumatic Meningitis (PTM). Nosocomial meningitis MATERIALSAND METHODS
characteristics vary from the wusual meningitis.
Although the nosocomial meningitis is rare, theseai  Setting: Shahid Bahoonar hospital is the greatest
wide range of factors associated with post trawnatitrauma center in Kerman province in Iran related to
meningitis. Palabiyikoglu and colleagues elucidatedKerman medical sciences university. Neurosurgery
that traumatic wound infection, post-surgical wounddepartment and clinical ward are located in thispital
infection and ventriculoperitoneal shunt wereand it is the only neurosurgery center in the arfdh.
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patients with head injury referred to this centlr. 3.9) were suffered to meningitis that 70 (89.7%Yyeve
contains two neurosurgery wards and an equippethales and 8 (10.3%) were females. Their average age
Intensive Care Unit. was 28.4+17.2 their range of age was from 2-75s/ear
All of them were car accident victims. The most
Patients: All patients suspected to meningitis after frequent organism involved was Klebsiella (27%).
trauma in Neurosurgery department were assessed Qyere were 26 (33.3%) negative culture positive
physician' exactly_ Laboratory tests contain CBC,C|inica| cases. Table 1 showed the pathogen found i
Serum FBS, CSF biochemical and cell analysis wergulture media. The admission duration ranged frem 5
checked and CSF culture was done for the patieitits w 74 days, its average was 25.7+15.8 days. Surgesy wa
positive clinical and laboratory findings. Four wme  done for 52 (66.6%) cases. Age, hospital admission
media were used for CSF specimen: 1-blood agar, Zuration and CSF protein were the significancealdei
Chocolate Blood agar, 3- SUPPL-Thioglycollate and 4 between surgical and non-surgical groups. The mean
Eosin Methylene Blue culture media. All tests wereage was higher in surgical patients and they haykesit
performed in the standard condition in the hospitaiin hospital more than non-surgical patients. The=CS
pathobiology laboratory. The clinical and laborgtor protein was higher in surgical group, too (Table 2)
data plus demographic characteristics were register Nineteen from 78 (24.4%, 95%CI = 15.4-35.4)
the files. meningitis patients died. Among demographic vagabl
Over a 5 years period, from March 2003 to Marchage was significantly higher in death pasegtoup
2008, we collected the data related to PTM patientét = 3.16, p = 0.004) Fig. 1.
from their files and electronic database of hospita ~ There was a significant difference between
retrospectively. mortality and operation. All died had undertaken
A definite diagnosis of bacterial meningitis was operation Fig. 2.
made by at least two of three: 1- evidence of advzdt
pathogen in one or more CSF cultures; 2- typicalF CS Table 1: The frequency of pathogen in study metimgases
findings of a decreased glucose concentration, Frequency Percent
increased lactate and protein concentrations ang-aureous 11 14.1

. . . . epiderm 5 6.4
pleiocytosis with predominantly polymorphonuclear E.Cg;i 1 13
cells; and 3- classical clinical manifestationsluaing Klebsiella 21 26.9
fever, altered sensorium and signs of meningeafcinetobacter 8 10.3
irritation>**! Alkalogen 2 26

s . Meningococc 1 1.3

We considered the outcome of PTM- survived Org i opacter 1 13
death-, too. Citrobacter 1 13
Seratia 1 13

Statistical analysis The SPSS version 15 was used toNedatve culture 726 10:;363

analyze the data. Results were described with 2!
percentage for categorical variable and mean+SD for
continuous parameter. Independent t test was cosdiuc 60.004
to compared mean between survived and died. Mann-
Whitney test and Chi squared test were used fdk ran
and nominal data, respectively. Multivariate ANOVA
was conducted to adjust the variable interrelation
between two groups. P-value<0.05 was considered
significant at every process of analysis.

50.00

40.004

95% CI age (year)

RESULTS 70009
During the five years of study a total of 11013 20,00
cases have been admitted from trauma, of which 2506 Diod Srvived
(22.7%) had head trauma. Of the 2506 cases, 2065 Outcome

(82.4%) were males and 441 (17.6%) were femalds. Al
of the head trauma cases were admitted to neureisurg Fig. 1: Age differences between two survived aretidi
department. From them 78 patients (3.1, 95% CI5= 2. patients
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Table 2: The significant variable between surg@adl non-surgical  Table 3: Multivariate ANOVA between significant Vale in two

patients groups
Variable Group Mean SD p-value* Mean SD F p-value R2 Power
Age Surgery+ 329 18.7 <0.001  Blood sugar
Surgery- 19.6 8.7 Died 174.8 81.8 7.470 0.008 0.108 77.0%
Hospital admission Surgery+ 29.6 17.0 <0.001 Survived 126.9 54.2
duration Surgery- 17.4 7.9 CSF protein
CSF protein Surgery+ 208.9 214.3 <0.001 Died 279.2 2643 7593 0.008 0.109 77.4%
Surgery- 80.2 38.7 Survived 134.8 150.3
CSF sugar
Died 39.6 384 2428 0.124 0.038 33.5%
404 Survived 55.1  34.8
Surgery
O Yes
No 70

304

60

20 50+

Count

404 37.6

167

30+

9595 CT sugar in CSF

204 1

Died Swmrvived

10
Our come

Diiecl Slm"ived
i i i : Outco
Fig. 2: Comparison of mortality between operational wicome
statuses Fig 4: The CSF sugar mean compared in two group

t=2.085, p=0.04

220 -
200+
E 400 -1
is:-‘ 180
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o — | A271 £
120 E 2004
100+ s -
Died Outeome Survived 100
Fig. 3: The blood sugar mean compared in two gsoup - p—
t= 2293, p= 0.031 Outcome '
In para-clinic finding, the blood sugar was higherFig. 5: The CSF protein mean compared in two groups
in died group- 174.8+81.8 mdl. " vs 127.1+53.6- t=3.213, p = 0.025
Fig. 3, in contrast the CSF sugar was lower- 378643
vs 58+36.6- Fig. 4). The CSF protein was two fold DISCUSSION
higher in died, too Fig. 5.
Multivariable ANOVA was done to control of Meningitis is one of the complications which may

variable effect together. The blood sugar and CSfeccur during the course of brain trauma and may

protein differed statistically between two groupsda markedly worsen outcome or result in death. Our

CSF sugar didn't have any significant differencesfinding determined that the incidence of PTM wak’3.

between two groups (Table 3). and their fatality rate was 24.4%. Many references
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introduced that up to 10% of patients with headrira CONCLUSION
were complicated with meningitt§. The surgery is a
risk factor for meningitis and mortality. In ourcent The mortality of post traumatic meningitis is
study, 66.6% of meningitis cases had neurosurgergreater than other type of meningitis, but it is
procedure before infection. Unfortunately, all pgrs  preventable. Prophylactic antibiotic therapy is
who had died from meningitis had been operated afteconsidered necessary for some head trauma patients
trauma. The incidence of post-surgical meningiis h with especial indication.
been reported to 5% in many studies which patients
received prophylactic antibioti€s® . Beside it, many
studies have declared the infection rate is sicgnifily
higher (10%) without prophylaxXis™. Finally, it is The researchers thank to Dr Mohammad Arash
concluded prophylactic antibiotic therapy, Ramezani for helping to analyze and write thischeti
preoperatively, in traumatic brain injury patients. and all staff in department of pathology in Shahid

The most common offending pathogen wasBahonar hospital.

Kleabsiella in our finding, the Staphylococcus aue
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