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Beyin Cerrahisinde Kullanilan Yabanci
Materyaller

e Sant (VP, V-plavral, VA, V-lomber)

* Drenaj (EVD..)

* Intrakraniyal monitorler

* Kraniyoplasti materyalleri

* Spinal Cerrahide kulalnilan materyaller
e Stimulatorler

e Vaskuler cerrahi
* Stent
e Koil
* Klipler
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Neden Sant Kullanilir?

Sant

* Kronik BOS dolasim bozuklugu
e Obstriktif (Nonkomiunikan)

hidrosefali

* Aquadukt stenozu

* Posterior fossa timori
Komunikan hidrosefali

* SAK sonrasi

* Menenjit sonrasi
Normal basincli hidrosefali

* Yurime bozuklugu+demans+idrar
inkontinansi

Konjenital hidrosefali
Tumore bagh BOS akim bozuklug
Travma sonrasi kronik hidrosefal

...... e

~ 60 yildir Beyin Cerrahisi
pratiginde kullanihiyor

EVD

* Temel endikasyon akut ICP artisi
ve gecici BOS drenaj ihtiyaci

* Menenjit/ventrikilitte tedavi
amacli

e Sant oncesi kopru tedavi




SSS Infeksiyonlari Neden Onemli

* Erken tani ve tedavi cok dnemli

* Hizli progrese olur

* Uygun zaman ve uygun tedaviye ragmen mortalite ve morbiditesi
yUksektir

GENEROUS GREEDY




Amac asiri immun tepkinin
hasarindan korumak

e SSS'de immun sistem biraz farklidir

* Patojen spesifik antikorlar ve kompleman sistemi proteinleri oldukca
dusuktar

* Bakteriyel opsonizasyon zayif

* Fagositoz yetersiz

e Granulosit fonksiyonlari perifer gibi degildir

* Az sayida mikroorganizma bile ciddi hasar yapar




Epidemiyoloji

* Menenjit= Meninkslerin (pia ve arachnoid) inflamasyonudur

e Pleositoz

e Sant menenijiti %4-17 (yayinlarda %5-41)
* EVD menen;jiti %0-22
 Lomber kateter %0,8-7




Risk Faktorler;

* Premature
* Uzun operasyon suresi

* Revizyon cerrahileri
* BOS kacagi

* Hidrosefali nedeni
(kanama, menenijit
pirilan)

EVD

e Uzun sureli

kateter kullanimi

* Kateter
irrigasyonu

* Eslik eden
infeksiyon

* EVDS kateter
suresi>5 gun

e Kapall sistemin

ayrilmasi

* Stk BOS ornegi
almak

Genel

* Ameliyathane sartlari

Uygunsuz eldiven

Tecrube

Ameliyathane odasi kalabalik
Noroendoskop kullanimi
Operasyon suresi

Yetersiz cilt hazirlig
Tiraslama

Genis insizyon

* Sterilizasyon, dezenfeksiyon,
cilt antisepsisinde uygunsuzluk

e Uygunsuz cerrahi profilaksi

Hastaya ait

DM

Kronik hastaliklar
Kortizon kullanimi
imminsiipresif hasta
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Figure 1. Rate of extemal ventricular drain (EVD)related infection
stratified by the total number of EVDs placed (A = 48% for 2 vs. 23
EVDs; **F = 0.002)

EVD related infection rate

&

ORIGINAL ARTICLE

M) Chock for vpdatos

Pecreasing External Ventricular Drain-Related Infection Rates with Duration-Independent,
Clinically Indicated Criteria for Drain Revision: A Retrospective Study
Miki Katzir'’, Jason J. Lefkowitz', Daniel Ben-Reuven’, Steven J. Fuchs’, Khetam Hussein", Gill E. Sviri’

OBJECTIVE: To lower external vemtricular drain (EVD)-
related infection rates, in Apedl 2013, our institution enacted
a major protocol change, switching from routine EVD
replacement every 5 days to EVD replacement only when
clinically indicated. In the present study, we evaluated the
effect of this change on nosocomial EVD-related infections

METHODS: We performed a retrospective cohort study
to compare the EVD-related infection rates between 2
groups (group A, elective EVD replacement; group B, clin
Ically indicated EVD replacement), We analyzed the data
from 142 patients (group A, n = 43; group B, n = 39), with a
total of 227 EVDs for 5 years and 3 months (1721 catheter

EVD-related infections, underscoring the imponance of
drain changes only when clinically indicated and that, as
soon as clinically permitted, catheters should be removed.

INTRODUCTION

he external ventricular drain (EVD) is the reference
staandard for measuring intracranial pressure (ICP) and
serves as a life-saving device, allowing deainage of cere-
brospinal fluid (CSF).' The frequent indications for EVD insertion
include severe head injury, shunt malfunction, acute increased ICP

Katzir M et al. World Neurosurg. 2019; 131: e474-e481



Etiyoloji

Box 1
Microbiology of cerebrospinal fluid shunt infections

Common
Coagulase-negative Staphylococci }
Staphylococcus aureus
Enteric gram-negative bacilli®

2/3'U

Less common
Cutibacterium acnes
Viridans group Streptococci

Rare
Other streptococci®
Enterococcus spp.
Candida spp.
Corynebacterium spp.

2Usually Escherichia coli, Klebsiella species, Pseudomonas aeruginosa, and Proteus species.

®Usually group B Streptococcus, Streptococcus pyogenes, or Streptococcus pneumoniae.

Simon D T. Infect Dis Clin N Am 2024; 38: 757-75.



Patogenez

* En sik cerrahi sirasinda santin kolonizasyonu (%72)

 Distal uctan retrograd bulas

* Translokasyon
* Bagirsak perforasyonu

e Cilt bulasi

* Rezervuara igne girisi

* {lac enjeksiyonu

» Kateter trasesi boyunca erozyon
* Hematolojik yayillim

* Baska enfeksiyon odagi
* Ozellikle VA sant

SANT BIYOFILM OLUSUMU




Biyofilm = yasayan katman

DEVICE-RELATED TISSUE Biofilm
INFECTIONS INFECTIONS
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FIG. 1. Typical biofilm infections (3)
(reproduced with permission).




Menenijit triadi

Klinik Bulgu ve Semptomlar | ancak 3'a birlikte nadir

" Ates %40-70T
Bas agrisi %30-60
\_Ense sertlig
Biling degis Meningeal irritasyon bulgulari daha az
Kernig’s Cihaz disfonksiyonu ve mental degisiklik  subakut, silik,

Distal ucta bas agrisi olmayabilir
a spesifik ne de

Brudzinski’¢ daha fazla pesifik

Kusma

Nobet gecirme /00-2U

Fokal bulgular %5-15 Bakteriyel menenijit klasik bulgularin yoklugunda dislanamaz

Tedavi karari klinik karardir

Papil 6demi <%10



Klinik
 Lokalizasyona baglh bulgular olabilir

* Proksimal ucta

e Vetrikilit-menenjit e . e
e _ _ . Komunikan hidrosefali, Virtlansi
e Sant obstriksiyonu (disfonksiyonu seklinde karsimiza ¢ikar) diisiik bakteride ve

* Nadiren intrakraniyal apse/ampiyem Sadece sant infeksiyonunda;
e Distal ucta MIB olmayabilir!!!!

* Peritonit/plorit

* Ates,

* stahsizlik

Akut batin tablosu (defans, hassasiyet)
Psodokist (kitle etkisi)

* Insizyon hattinda purilan akinti

e Santin subkutan trasesi boyunca inflamasyon

Simon D T. Infect Dis Clin N Am 2024; 38: 757-75.



Table 1

Pertinent history and physical examination

Important Medical and Surgical History

Indications for insertion

Dates of insertion and revision(s)

Medications and allergies

History of prior shunt malfunction: symptoms, cause, and correction

History of prior shunt infections: symptoms, organisms, and therapy

Important Elements of the Physical Examination

Head, Eye, Ear, Nose, Throat

Head circumference in infants \
Characteristics of fontanelles and position of sutures in infants
Burr holes: size, number, location, and features

(soft, tense, tender)
Scalp infections

Neurologic

Papilledema, optic atrophy

Pupil size and reactivity, extraocular motor function j

[Vlental status. aler EI"I'ESS, orientation

Meck

Tenderness
Meningismus
Adenopathy

Abdomen

Tenderness
Ascites
Masses

Skin

Surgical incision site(s)
Catheter length and connections: fluid collections
or inflammation

Catheter

Position of reservoir, valve, distal catheter

VA sant

Ag+Ab kompleksine bagli
glomerulonefrit

Aralikli bakteriyemi
Endokardit

’Shampoo clue” sampuan
bulgusu sac yikamasi
sonrasl her maniplasyonda

ates .

Simon D T. Infect Dis Clin N Am 2024; 38: 757-75.



SANT MENENJITI (ERiSKiN)

Fokal enfeksiyon bulgulan SANT MENENJITI

T

Deri
Kafa kemigi

Dura mater

Ventrikil
(BOS)

Sant
rezervuan
(valv)

Sant kateteri boyunca veya meninkslerde
bakteriyel enfeksiyon ve inflamasyon
(purdlan menenjit) gelisir.

Distal ug enfeksiyonu
(peritonit)

+ Bag agnisi, bulanty, kusma

* Mental durum degisikligi

* Ense sertligi

* BOS incelemesinde pleositoz, ylksek protein,
disiik glukoz, pozitif killtir

1. Distal bolgede agn
(6r: periton)

2. Yara yerinden pirilan akinti

3. Santin subkutan seyri boyunca
inflamasyon
(eritem, 1s1 artisy, sislik)




Tani

e BOS analizi

e Lokosit artisi
* Protein artisi
* Glukoz dusukligu

* BOS incelemesi (kultir)

e Kan kultirt (V-peritoneal-VA)
* VA >%90 Ureme olur
* VP >%80 Ureme olmaz

 CRP, PCT (normal olabilir!!!)
* Pozitif prediktif degeri yuksek
* Negatif prediktif degeri dustk

* MR ve BT goruntuleme

Once siiphelenmek



BOS’da pleositoz < 1
* Serebellar kdse tumoru
LP’de BOS normal olabilir

-Ventrikiler BOS ile Lomber BOS
arasinda ileti olmayabilir

* Operasyon
* Tumor operasyonu

» Ratke’s cleft kist operasyonu (kist . . .
duvarindaki kolesterol kristalleri) -Sadece sant infeksiyonu olabilir

* Posterior Fossa Sendromu

* Jeneralize ndbet (<80/ mm3)

e Yabanci cisim (sant)



Sant Enfeksiyon Tanisi 1 koSt 700 ertrot

BOS WBC/Kan WBC X BOS RBC/Kan RBC

4

Table 1. Criteria for the diagnosis of CSF shunt infection

The criteria for CSF shunt infection include both of the following items:

(A) A positive cerebrospinal fluid (CSF) or CSF shunt tip culture in
patients with clinical presentation of acute bacterial meningitis, or
with signs or symptoms of shunt malfunction or obstruction;

(B) At least one of the following parameters of bacterial inflammation

of the CSF:
/(1) a leukocyte count of >0.25 X 10%L with predominant poly-

morphonuclear cells;
(2) a CSF lactate concentration of >3.5 mmol/L;
(3) a glucose ratio (CSF glucose/serum glucose) of <0.4;
(4) a CSF glucose value of <2.5 mmol/L if no simultaneous blood BOS PCT >1ng/mL

k glucose is observed. /
<45 mg/dL

Tunkel AR Clin Infect Dis 2017; 64: e34-e65.




Table 3. Laboratory analysis of CSF samples from patients with

CSF shunt-associated infection.

Variable

Leukocyte count
=5 % 10° cells/L, no. (%) of episodes
Median value, x10° cells/L (range)
Granulocyte count
=1 x 10F cells/L, no. (%) of episodes
Median value, x10f cells/L (range)
Lactate level
>1.9 mmol/L, no. (%) of episodes
Median value, mmol/L (range)
Total protein level
>0.45 g/L, no. (%) of episodes
Median value, g/L (range)
CSF-to-blood glucose ratio
<0.5, no. (%) of episodes
Median value (range)

Finding

48/60 (80
61 (0.3-5010)

46/60 (77)
32 (0-3006)

34/42 (81)
4{1-14)

36/62 (58)
0.8 (0.1-36)

16/31 (52)
0.4 (0.1-1)

NOTE. Denominators indicate the episodes for which data were available.

Hucre artisi, Glukoz dusukligd, Protein artisi
HER ZAMAN bakteriyel menenjit degil
Malignite ve vazospazmda da olabilir

Conen A et al. CID 2008; 47: 73-82



ORIGINAL ARTICLE

MARKUS LENSKI ET AL. IL-6 IN CSF AS BIOMARKER

Table 2 Inflammatory Markers in Serum and Cerebrospinal Fluid for Diagnosing Ventriculitis

Mean + Standard  Area Under the Sensitivity Specificity  Positive Likelihood Negative Likelihood
n Deviation Curve (95% Cl)  Cutoff (95% ClI) (95% CI) Ratio (95% ClI) Ratio (95% ClI)
CSFIL-6 (pg/ml) 15 7588 + 4580 0.852 (0.738—0.967) 3100 86.7 (62.1-96.3) 82.1 (64.4—92.1) 4.8(2.14—11.0) 0.16 (0.04—0.60)
cssPMN (%) 16 722 + 16.1 0.786 (0638—0933) 620 813 (57.0-934) 714 (45.4-828) 2.8 (1.27-4.67) 0.26 (0.10—0.82)
CSF/S IL-6 Ratio 15 247 + 176 0.798 (0.665—0930) 500 86.7 (62.1-96.3) 679 (49.3—82.1) 2.7 (1.52—-4.79) 0.20 (0.05—0.73)
siL6 in (pg/mL) 16 80.5 + 151 0579 (0.417—0.741) 101 100 (80.6—100) 225 (12.3-375)  1.29(1.09—1.53) 0
sCRP (mg/dL) 17 88 £ 95 0.685 (0.543—-0828) 55 588 (36.0-784) 750(59.8—-858) 235 (1.21—4.59) 0.55 (0.30—1.00)
Cl, confidence interval; CSFIL-B, cerebrospinal fluid interleukin 6; csfPMN%, percentage of polymorphonuclear cells in the cerebrospinal fluid; siL-6, serum intedeukin 6; SCRP, serum C-reactive
protein.

Table 3. Interval Likelihood Ratios of Cerebrospinal Fluid
Interleukin 6 for Predicting Ventriculitis and Vasospasm

Cerebrospinal Fluid iLR for Ventriculitis iLR for Vasospasm

Interleukin 6 (pg/mL) (95% CI) (95% Cl)
>3100 4.85 (2.14-11.0) 0.649 (0.284—1.48)
530—3080 0.737 (0.094—1.49) 5.06 (1.60—16.0)
<530 0 0.307 (0.078—1.21)

Lenski M et al World Neurosurg

iLR, interval likelihood ratio; Cl, confidence interval. 2017: 99: 132-9
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Table 9. ROC analysis of CSF cytokine and D- lactate levels between patients with
nosocomial meningitis and control

Sensitvaty (%s) | Specifity (%o PPV (%) NPV (%a) Cut-off ALIC P
value
IL-6 (pg/mL) 79,31 87.27 76.7 289 70 0894 | <0.001
IL-8 (pg/mL) £9.66 6364 365 921 80 0832 | <0001
D-inctate 79,31 7273 60.5 87.0 0861 | 0.807 0.001
{pmol'mlL)
Maodel 79,31 2351 852 303 0186 | 0873 | =0.001

ATIC: Area under curve, PPV Positive prediciive value, KPY: Negative predictive value
Model refers to multvariate EOC analyses of the combinations of IL-6 (pg/mL) and IL-8 (pg'ml)

Alendnginis (1)
(=219

CSF leukocyte
count ‘mm’

L) (-4 S0}

CSF ervilirocyte | G000 (0-230000)

connt mm?

Clucose g dL 56 (5-133)
Protein mg'dL 141.6 (13.6-
1468.4)

pleocytosis

Pleoeviosis
witliont meningiris
(2} (n=38)

25 (10-4600)

1320 {0=T02000

2.5 (17-107)

456 (4.97-189)
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O {-110%

A5 (D=1410009

T3 (38-136)

34,9 (6,5-392)

Owverall

=001

0008

0,001

=0.001

Table 5. Comparison of CSF examination results of patient and control groups

Pairwise
Comparison

0112
<000
<001
0.041
0.004
0.135
0.715%
0.008
0,001
0002
=001
0.060

TR (T )
Pk ik e WD e

]

[ T T R RN

"

ik e | T

* This was secondary to the operation or cansed by bloody touching. When cormected, WBC counts were nof

Ongmal Article Page 23 of 23

Table 8. ROC analysis of CSF cvtokine and D- lactate levels between patients with
nosocomial meningitis and pleocytosis patients without meningitis

Sensitivity Specifity PPV (%) NPV (%) Cut-off AUC P
(%%) (%) value
IL-6 (pg'mlL) 55.17 9474 889 735 40 0774 <0.001
IL-8 (pg/ml) 4483 8421 68.4 66.7 1249 0.643 0.037
D-lactate - 2 7 - v
(umol/mL) 75.86 63.16 61.1 77.4 1.05 0.723 <0,001
[ IL-6 &IL-8 55.17 0474 889 735 0.5317 0.790 <0.001 ]
IL-6 & D-lactate 62.07 8047 818 756 0.5740 0.779 <0.001
IL-$& D-lactate 82.76 60.53 61.5 82.1 03134 | 0730 | <0.001
[ iy gadaaloc 55.17 0474 889 35 060364 | 0801 | <0.001 ]
lactate

AUC: Area under curve, PPV: Positive predactive value, NPV Negative predictive valve

Goktas S et al. Singapore M J 2021: DOI: 10.11622/smedj.2021123
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Prosthesis Vortex Sonicate
collection in 30 seconds 5 minutes
rigid sterile

container

Inoculate Aspirate Centrifuge Vortex
sonicate sonicate fluid 5 minutes 30 seconds ‘
Jad . Tande & Patel .
tissue biopsy sonicate




Saﬂt Menenjltl Her ates SSS

infeksiyonu mu?

Sorular Sorunlar

Her pleositoz SSS
infeksiyonu mu?

Yanit ¢cogu zaman yok

/Her BOS da lGreme SSS enfeksiyonu\
mu?
Kontaminasyon?
Kolonizasyon?

??
| Etken? 4




Kontaminasyon?/Kolonizasyon?/Infeksiyon?

* Kontaminasyon
e Sadece BOS kx ya da gram boyamada etken var
e BOS bulgulari normal
* Klinik 6zellik yok

* Kolonizasyon
* Birden fazla kx’de (ireme var ve/veya gram boyama etken var
e BOS bulgulari normal

* Klinik yok
* Infeksiyon
* Tek/coklu Gireme var ve/veya gram boyama etken var

e BOS bulgularn menenjit uyumlu
* Klinik bulgu var



Tani

Box 3
Diagnostic tests for patients with a cerebrospinal fluid shunt and suspected infection

\L

Step 1: Detect shunt malfunction

1. Shunt series (radiographs of skull, neck, chest, and abdomen) to assess for disconnection or
malposition

2. Computed tomography or MRI to evaluate ventricular size or other changes that suggest
elevated intracranial pressure

3. Consider abdominal ultrasound (VP shunt) looking for pseudocyst and free fluid (small
amount expected)

Step 2: Detect infection
1. Shunt “tap” (at the discretion of the neurosurgeon)
e Gram stain
e Aerobic and anaerobic culture
e Cell count and differential
e Glucose, protein
2. Blood cultures (especially with VA shunt)
3. If VA shunt nephritis suspected: urinalysis, serum C3 and C4 complement

Simon D T. Infect Dis Clin N Am 2024; 38: 757-75.
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Fig. 1. Computed tomography of the abdomen reveals that the distal portion of the
ventriculo-peritoneal catheter (the bright white area) is encased in a collection of cerebro-
spinal fluid in the peritoneal space.







) BOS/kan kultird alinmali
Te d aV| 2tphe durumunda hemen tedavi baslanmali

* Tedavi ampirik baslanir

* Genelde kombine tedavi baslanir

* En sik olasi etkenler disuntlmeli

* Lokal direnc g6z dntinde
bulundurulmali

Randomize kontrollG ¢alisma yok
Olgu sunumlari yada olgu serileri
Retrospektif calismalar




SURGICAL INFECTIONS
Volume 17, Number 4, 2016
@ Mary Ann Liebert, Inc.
DOIL: 10.1089/8ur. 2015 .060

Zhiqi Li, Xing Wu, Jian Yu, Xuehai Wu, Zhuoying Du, Yirui ~

Abstract

Empirical Combination Antibiotic Therapy
Improves the Outcome of Nosocomial Meningitis
or Ventriculitis in Neuro-Critical Care Unit Patients

Background: Nosocomial meningitis and ventriculins (MEN) are ser
unit (NCCU) patients. Few data are available on the risk factors and my

these disowrders
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FIG. 2. Cumulative survival curves of patients receiving
combined antibiotic therapy compared with patients having
monotherapy in the empiric phase of treatment. (Log-rank
test, p=0.0035.)



Tedavi Basarisi- Basarisizlig

* Mikroorganizma miktari

* Mikroorganizmanin ozelligi (antibiyotik direnci, kapsul gibi virtlans
faktorleri)

* Yas (antibiyotiklerin metabolizmasi degisir)
* Komorbid (aldigi ilaclar antibiyotiklerin etkisini azaltir ya da arttirir)

* Meninkslerde enflamasyon varsa antibiyotikler daha kolay gecer
e Penisilin
* Enflamasyon varliginda plazma duzeyinin %30’u BOS’a gecer
e Enflamasyon yoklugunda ise ancak %1’i




Glukoz disinda bircok madde eneriji
ile KBB'i gecer

Blood brain barrier Blood-CSF barrier BMC Neurology 2009, 9(Suppl 1):S3
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* Antibiyotigin ozelligi
* Bliyik molekiil kan beyin bariyerini zor gecer ya da gecmez (Orn: Teikoplanin,
kolistin)

* Antibiyotiklerin proteine baglanma kapasitesi
* Ne kadar yuksekse serbest ilac o kadar azdir
» SSS enfeksiyonlarinda BOS proteini yuksektir
* Beta laktamlar proteine yuksek baglanir (!1!!)

 Hidrofilik ilaclar KBB’ini zor gecer, lipofilik olanlar daha kolay gecer
» Seftriakson hidrofiliktir ve ilacin BOS’a gecisi %5-10 (enflamasyonda artar)
* Kinolonlar lipofiliktir, ilacin BOS’a gecisi %30
e Ancak NOROTOKSIKTIR



* [laclar BOS’a enerji bagimli transport ile gecer

* Tekrar dolasima efflix pompasi ile atilir

* Enflamasyon varliginda effliix pompasi daha cok isler (antibiyotik
»
A

miktari azalir)
* Enflamasyon ilacin gecisini kolaylastirir
* Ancak ilacin atilmasini da kolaylastirir

Efflux pumps
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~

* Metronidazol
* Asidik ortamda calisir ©

Rifampisin
* Proteine fazla baglanir aktif ila¢c diistktur ®

« Kucik molekil agirihgi var © . ’
+ Lipofiliktir © BOS'a kolay gecer ©
\_ » _Narotoksiktir & J * VVankomisin
* Aminoglikozidler * BlyUk molekuldir ®
* Biyiik molekil ® e Hidrofilikdir ®
* Hidrofilik ®

Beta laktamlar
e Hidrofilikdir ®

Kloramfenikol
* Distk molekil agirligr var©

. KBB kolay gecer © * Proteine yuksek baglanir ®
. Bakteriyostatikdir ® * Enflamasyonda BOS’a iyi gecer © (yuksek
" doz)
* Fosfomisin
 Dustk molekl agirihgi var © * TMP/SMZ
* Proteine diisiik baglanir © * Lipofilikdir ©
* Hidrofilik ® * Dlsuk molekull agirligi var ©
* Kinolonlar * Toksik ®
* Lipofilik ©

* NOrotoksikdir®



Biyofilm

* Antibiyotik tedavisinde basarisizlik
* Tekrarlayan iyilesmeyen enfeksiyonlar
 Gram boyamada bakteri/kiltiir negatifligi

* Ancak klinik olarak enfeksiyon bulgular
» Antibiyotik direnci (1000 kat)

* ESCMID guideline for the diagnosis and
treatment of biofilm infections 2014



Table 1. Major characteristics of antibiotics active against staphylococcal

biofilm
Inhibition of Bactericidal

biofilm formation  Biofilm activity in
Antibiotics (adhesion) penetration biofilm
Vancomycin + 441617 41617
Linezolid + 44 2,29 L
Daptomycin + 44415 442124
Rifampicin + 444 B16IE L L1630
Moxifloxacin + -3 FIPEER
Rifampicin+daptomycin + 4y 230 44 4 2830
Rifampicin+vancomycin + 44 1618 44162732
Rifampicin+linezolid 4+ 444 16,29 44y 2732

Biyofilm penetrasyonu iyi olan antibiyotikler (Rifampisin-
kombinasyonsa, daptomisin, ekinokandinler)

J Antimicrob Chemother 2014; 69 Suppl 1:137-140
Cédric Jacqueline* and Jocelyne Caillon doi:10.1093/jac/dku2 54



Kraniyotomi

Gram negatif basiller
(Pseudomonas aeruginosa

N\

VentrikUler-lomber kateter

Penetran yaralanma

Kafa tabani kirigi

dahil)

S aureus

KNS (S epidermidis) Vankomisin

KNS (S epidermidis) R i

S aureus

Gram negatif basiller Meropenem/
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S aureus

KNS

Gram negatif basiller
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dahil)

S pneumoniae Vankomisin
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(CRO/CTX)



Table 1. Recommended Antimicrobial Therapy in Patients With Healthcare-Associated Ventriculitis and Meningitis Based on Isolated Pathogen and In

Vitro Susceptibility Testing

,

N

Microorganism

4

Standard Therapy

\

Alternative Therapies

Staphylococci®
Methicillin sensitive
Methicillin resistant

Propionibacterium acnes

Streptococcus pneumoniae
Penicillin MIC <0.06 pg/mL
Penicillin MIC >0.12 pg/mL
Cefotaxime or ceftriaxone MIC <1.0 pg/mL
Cefotaxime or ceftriaxone MIC >1.0 pg/mL

Pseudomonas aeruginosa

Haemophilus influenzae
p-lactamase negative
[-lactamase positive

Extended spectrum f-lactamase-producing
gram-negative bacilli

Acinetobacter baumannii
Other Enterobacteriaceae’

Candida species®

Aspergillus species

Nafcillin or oxacillin
Vancomycin

Penicillin G

Penicillin G

Third-generation cephalos;::rorinb
Vancomycin plus a third-generation
cephalosporin®®

Cefepime, ceftazidime, or meropenem
Ampicillin

Third-generation cephalosporin®
Meropenem

Meropenem

Third-generation cephalosporin®

Lipid formulation of amphotericin
B + flucytosine

\oriconazole

Vankomisin MIC

Vancomyein
Daptomycin, trimethoprim-sulfamethoxazole, or linezolid

<1 pg/mL

Third-generation ce|:Jhalosporir‘|,b vancomycin, daptomycin, or
linezolid

Meropenem %4,7-25
inflamasyonda %39

Third-generation cephalosporin|J

Cefepime or meropenem

Moxifloxacin® KOI'St' n %5, 1'5,7??
Aztreonam or ciprofloxacin

Third-generation cephalosporin,® cefepime, or a fluoroguinolone
Cefepime, aztreonam, or a fluoroguinolone

Cefepime or a fluoroguinolone

Colistin (usually formulated as colistimethate sodium)® or
polymyxin B®

Meropenem, aztreonam, trimethoprim-sulfamethoxazole, or
ciprofloxacin

Fluconazole or voriconazole

Lipid formulation of amphotericin B or posaconazole

N

4

Tunkel AR et al. CID 2017; 64: e34-e65



Table 2. Recommended Dosages of Antimicrobial Agents in Infants and Children and in Adults With Normal Renal and Hepatic Function

Total Daily Dose (Dosing Interv%!-!“.u? \
Antimicrobial Agent Infants and Children { Adults
Amikacin® 22 5 mag/kg (B) 15 mg/kg (8}
Amphotericin B lipid complex 5 mag/kg (24) 5 ma/kg (24)
Ampicillin 300400 mg'kg (6) 12gi4)
Aztreonam 120 mag'kg (6-8) 6-8 g (6-8)
Cefepime 150 rg/kg (8) 6gi(8)
Cefotaxime 300 ma'kg (681 8-12 g (4-B)
Ceftazidime 200 mg/kg (8} Bgi(8)
Ceftriaxone 100 mg/kg (12-24) 4g(12)

[ Ciprofloxacin 30 mg/kg (8-12) 800-1200 mg (8-12)
Daptomycin Dose not established” 6-10 mg/kg (24}
Fluconazole 12 mg/kg (24) 400-800 mg (24)
Gentamicin® 75 ma/kg (8) & mg/kg (8}
Linezolid Age <12 years: 30 mglkg (B)° 1200 mg (12}

Age =12 years: 20 mg/kg (12)°
Liposomal amphotericin B 3-5 mglkg (24} 3-5 mg'kg (24)°
Meropenem 120 mg/kg (8) g8l
Moxifloxacin® Dose not established 400 mg (24}
Mafcillin 200 mg/kg (6] 12g (4]
Oxacillin 200 mg'kg (6] 12gi4)
Penicillin G 300 000 units/kg (4-6) 24 million units (4)
Posaconazole — 800 mg (6-12)°
Rifarnpin 20 mg/kg (24)8 600 mg (24}
Tobramycin® 75 mg/kg (8) 5 mg/kg (8}
Trimethoprim-sulfamethoxazole” 10-20 ma/kg (6-12) 10-20 rmg/kg (6-12)
Vancomycin' 60 ma/kg (6} \ 30-60 ma'kg (8-12) ] y

Voriconazole 16mghkg (12 I3
o - | Tunkel AR et ai.%; 4: e34-e65



Journal of Antimicrobial Chemotherapy (2007) 60, 1097—-1103
doi:10.1093/jac/dkm351

Advance Access publication 17 September 2007

Propionibacterium acnes: an under-appreciated cause of
post-neurosurgical infection

M. Nisbet!*, S. Briggs!, R. Ellis-Pegler!, M. Thomas! and D. Holland?

;II’{]C(’(TI‘()HS Disease Department, Auckland City Hospital, Private Bag 92024, Auckland, New Zealand;
2D€parﬁn€nt of Microbiology, LabPlus, Auckland City Hospital, Private Bag 92024, Auckland, New Zealand

Received 17 June 2007; returned 20 July 2007 ; revised 15 August 2007; accepted 16 August 2007

Background: Propionibacterium acnes is increasingly recognized as a cause of post-neurosurgical
infection. This review of patients with P. acnes neurosurgical infection was carried out in order to
determine clinical characteristics and outcomes in relation to duration of antimicrobial treatment.

Methods: We retrospectively reviewed the charts of consecutive patients with P. acnes isolated from
neurosurgical specimens from 1 January 1999 to 30 June 2005. We defined P. acnes neurosurgical
infection as isolation of P. acnes alone from a sterile neurosurgical site in a patient who clinically
improved following treatment with an appropriate antibiotic.

Kraniyotomilerde, katater iliskili MSS infeksiyonlarinda distntlmeli

Sefalosporin/karbapenem/vankomisin yetmeyebilir
Tedavisi Penisilin IV
bacilli on Gram stain should not be discounted as a contaminant in neurosurgical specimens.

Associated bone flaps should be removed. Intravenous benzyl penicillin + oral penicillin VK remains
effective treatment.



Cerebrospinal Fluid Penctration of High Doses of Intravenous Ciprofloxacin

in Meningitis
Table 1. Concentrations of ciprofloxacin in plasma and CSF samples ¥ Empmn s Ao 2 st B e e A e
from a patient with Pseudomonas aeruginosa meningitis. N . _&:,:_:,:’,::j e
Hours Plasma concentration, / CSF concentrationx %ﬁ%‘f&?ﬁﬁmﬁr x‘:‘éﬁ:“:&mﬁzﬁ%
Date. time after dose mg/L mg/L S L
st iosdiogy et fortbagRintfuton fonglpomprasatrdee derer sef Uiy
7 August 1999 ] e s
OO0 s 5 1.28 0.049
1000\ i 1.05 0.520
100 A 7 0.78 0.913
12:00 p 8" 0.67 0.922
1:00 Pm 1 10.29 0.914
2:00 Pm 2 3.23
14 August 1
2:00 rm 2 2.98 0.955
15 August 1
12:00 pPMm 8% 0.47 K /

# Trough level is measured at this time.

Table 2. Selected results of hematologic. chemical pathological., and microbiologi
yvses of CSF samples from a patient with Pseudomonas aeruginosa meningitis.

WBC count. Neutrophils, Protein lewvel. Glucose lewvel, (Gram
Date = 10%/L %a e/ mmol/L" stain®
30 May 1999 2040 2E 1.39%8 0.7 —
4 August 1999 a0 o2 =3 1.1 —+
3 August 1999 47 63 2.8 0.9 —+
o Augsust 1999 150 o0 4.2 1.3 —+
o Angsust 999 2200 Il ] o = 23 1.2 —+

14 August 1999 70 10 1.8 2.9

N I

Normal range. 0.15-0.5 g/L.
Normal range. 2.5 4.0 mmol/L.

For the presence of gram-negative bacilli.
For F. aeruginosda.

A 6O TR



Sant Infeksiyonu

* Tedavinin basarisi icin antibiyotik tedavisi ve infekte sant/dren

En sik etken KNS (S aureus ve diger gram pozitif bakteriler)
Ik secenek Vankomisin

Linezolid (basarili ama ilk secenek degil)

Daptomisin BOS’a gecisi cok az (%0,8) ama basarili bulunmus tek kullaniimaz
(rifampisin ile kombine, 10 mg/kg )

Sant menejiti rifampisin eklenebilir (duyarli ise)

Tunkel AR et al. CID 2017; 64: e34-e65



Table 1

Characteristics of patients with central nervous system (CHNS ) infecions due to vanomycin-re sistant enterococct (VEE)

It panns of b b Cnmans SN W

International Journal of Infectious Diseases & -

[(_ Y-

FLAYVIFR

Central nervous system infections due to vancomycin-resistant
enterococci: case series and review of the literature

Jeflrey 5 Wang **, Katie Muzevich ", Michacl B Ed d*, Gonzalo B %
Michaet I, Stevens
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Clinical features

Treatment
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laceme nt

alar bleed,

oS

Us invasive
YPS

placed

=

et ior
Py and

Fewer, AMS, headache,
meningeal signs,
SelZUres

Fever, AMS

MR

MNE

Fewer, AMS, headache,

Am IV =7 days: Cm
and BRI =< 14 days: Tc
IT = 14 days

Ch IV and G IV ared VT
QD IV and QD VT = 28

days
QD V=22 days

Ch 'V = 2 months; QD
VT =5 doses: QfD

"V = 10 days

Ch V< 10 days: Qf

D=1 week

Chi < 13 daws: Tc: Qf
D= 13 days

Brain grid remowed,
lumbar drain placed
then removed at a later
date

Shunt removed,
DOmmaya placed,
intraventricular lavage
MA

Ventricular atheter
removied then replaced
several days later

MA

A

Clinical and micobiological

Clindcal and micaobiological

Duzath, microbiol ogical cure

Dezath, microbiol ogical cure



Higbir ey ¢ok kotu degildir, ancak
daha kotu olabilir.

* Bitmeyen pandemi ANTIBIYOTIK DIRENCI




Intraventrikiiler/Intratekal Tedavi

e Sistemik antibiyotik BOS’a gecmiyor, yeterli BOS konsantrasyonuna
ulasilamiyor

* Tedaviye ragmen uremeler devam ediyorsa uygulanir

 Lateral ventrikll ya da lomber drenajdan antibiyotik uygulanir

Kan beyin bariyeri by pass edilmis olur




IDSA GUIDELINE

AIDSA s Serum fizyolojik ile

2017 Infectious Diseases Society of America’s Clinical Esit miktarda BOS alinarak intraventrikuler

Practice Guidelines for Healthcare-Associated Ventriculitis

and Meningitis”

Allas R Tonhel' Rodvige Betben” Adarsh Bhimray.’ Karia Byers.* Sheldon L Kaph
Sleck 'R Y oud

Thomes P 8lech.” Mogh J L Comen” and Joseph R o™

Penisilin ve
sefalosporinler

norotoksik oldugundan

uygulanmaz

ﬂntibiyotik dozu
yasa, kiloya gore
degil

ilag PK’i BOS miktarina
da karaciger

degil

BOS Uretimi, BOS drenajin
%éh

ilag klirensi renal ya

Ventrikiil ve BOS hacmine

fonksiyonlarina gore

o' W. Michasl Scheld Binderik van de Bock

antibiyotik uygulanmal
15-60 dakika klemplemek gerek

* BOS kalturd

/

Table 3. Recommended Dosages of Antimicrobial Agents Administered . .
by the Intraventricular Route n egatlﬂ E§ N Ceye ka d ar
Antimicrobial Agent Daily Intraventricular Dose * <7 gu n nNnu kS fa Zla
Amikacin 5-50 mg? .
Amphotericin B deoxycholate® 0.01-0.5 mg in 2 mL of 5% dextrose in ° Ortala ma 10 gu n
water .

Colistin (formulated as colisti- 10 mg yeterll

methate sodium) ..
Daptomycin 2-5 mg" ¢ Anca k Sta N da rt sure
Gentamicin 1-8 mg™e/
Polymyxin B 5 mg? yo k Etkin doz
[!uinupris-tin,.“dalfnpristin 2-5mg 24 saat sonra
Tobramycin 520 mg :
Vancomycin E—20 mgi"‘-h BOS mlktarl/MIC

>10-20 olmali

IDSA 2017



Vankomisin ve Gentamisinde BOS eksternal ventriktler drenaj miktarina

gdre uygulama siklig

<50 mL/gin ise ¢ glinde bir

50-100 mL/gin ise iki glinde bir

100-150 mL/glin ise her gilin

150-200 mL/glin ise glinliik vankomisin dozu 5 mg,
gentamisin dozu 1 mg artirilmali

200-250 mL/gin ise vankomisin dozu 10 mg,
gentamisin dozu 2 mg artiriilmali

Slitventrikil:
Vankomisin5 mg
Gentamisin2 mg

| Normal:

Vankomisin10 mg
Gentamisin3 mg

Genislemis:
Vankomisin15-20 mg

Gentamisin4-5 mg




Sant Menenjit Tedavisi

‘ /Qu/ei D

A. NO RULES

e Santin mumkunse ¢ikarilmasi

* Eksternal ventrikiler drenaj takiimasi
» SSS’e iyi gecen |V antibiyotik tedavisi
* Gerekirse intraventrikiler/intratekal antibiyotik uygulanmasi
* Eradikasyon saglandiktan sonra yeni sant disuntlmesi

* Rifampisin
 Her zaman 6neri yok
e Duyarliysa
» Sant cekilmeyecekse denenebilir
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Management of Nosocomial External Ventricular Drain-Related
Ventriculomeningitis

Homrrs Boww © Bettbons Mamder < Frkeh Sohmnatehaed

* SBi vetrikilit ? Ile
 BOS'da 6nce KNS Uremis
* Vankomisin IV/IVT (7 giin)
* Klinik kottlesmis, BOS bulgulari tam dizelmemis,
 Meropenem de eklenmis Cok Tuhat <;ok Tamidik

* Yine diizelme olmamis

» Kateter cekilmis (katater kx: KNS)
* Vankomisin verilmis yanit var !!!

VESIKAL YARIN UZERINE

Bty [\ . tsa.org.tr/



Sant Infeksiyonlarinda 3 Ana Yaklasim

1. Sant kismi?/tam cikartilir, tedavi tamamlanincaya kadar EVDS ile
takip edilir, Gireme olmaz ise sant takilir

e 2.S5ant menenijiti erken donem ve KNS, C acnes ise sant yerinde
birakilabilir (olguya gore) tedavi suresi cok net degil

* 3.Erken donemde ise tedavisi yapilir, sant cekilir ve hemen sant takilir

Conen A et al. CID 2008; 47: 73-82
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J Neurol (2008) 255:1617-1624
DO 10.1007/500415-008-0059-8

.
r R. Beer Nosocomial ventriculitis and meningitis
P. Lackne . oy .
n B. Pfausler in neurocritical care patients
: P2 E.Schmutzhard

L
'
\,.\ 1 ‘)‘%JI“ 1P

|l
an appropEe.. ... : 4 evyuvasng asrparred either by the

EVDS-sant degisimi

ysis of this disease presence of systemic inflammation
Ka nama ? to propose an algo- due tothe primary disease or be-
: 1 rapid diagnosis and cause the remnorrhagic CSF itself

Yanlis yerlestirme
Yeni enfeksiyon??
ventrikulit

777 -
Eski sant cekilirken ucunun yapisikliktan beyin

kalmasi
Drenaj tikanmasi Tedavi basarisiicin

Asiri drenaj EVDS/sant degisimi
Herniyasyon




Sant cekilmeden Tedavi MUmkun ma?

* Kanit duzeyi yuksek degil ancak uzman gorusu

* Ornek VP santi var
e BOS bulgulari normal (biyokimya ve hicre)
e BOS basinci yuksek degil
* Tikaniklik yok
 Ureyen bakteri KNS ya da C acnes

Antibiyotik tedavisi ile basari %93 olabilir

Ancak molekiler ve kiltur negatif olmali
tedavi sonrasi antibiyotiksiz izlenmeli

Tedavi sliresi??? (10-14 glin ancak kisiye

gore degisir) Rifampisin duyarli ise tedavi
rejiminde olmali

Conen A et al. CID 2008; 47: 73-82



The management of cerebrospinal fluid shunt |
infections: a clinical experience |

Abstract

Infekte santin ¢cikarilmasi+EVDS+uygun
antibiyotik basari %95

Infekte santin cikarilmasi+ yeni santin
hemen takilmasi+uygun antibiyotik =

basari %65

Sadece uygun antibiyotik = basari %35

"% NIH Public Access

e =
] & Author Manuscript
I:;rl’si_-.l-"'-"r\b
Published in final edited fomm as
L of Infiect Dz, 2009 April : 9(4): ZA5-255, dod=10. 10165147 3-3008{00) TODE5-5

Management of meningitis due to antibiotic-resistant
Acinetobacter species

Baek-Ham Kim, MD'-% Anton ¥ Peleg, FRACPY, Thomas P Lodise, Pharm@®, Jefirey Lipman,
mo12 Jian Li, PhD®. Roger Mation, PhD®_ and David L Paterson, FRACR 1

! University of Queensland Centre for Clinical Research
< Dapartment of Critical Care Medicine Royal Brisbane and Women's Hospital, Brisbane, Australia
* Departrment of Internal Medicone, Inje University College of Medicing, Secul, South Korea

* Division of Infectious Dissases, Beth |srael Deaconess Medical Center and Harvard Medica
Schaool, USA

* Albany College of Phammacy, Pharmacy Practice Department, Albany, Mew York, US4

® Facility for Anti-infective Drug Developrment and Innovation, Drug Delivery, Disposition and
Mrmamies Mamasah Imatitite o8 Chamacaidical Seianres Maaaah Lniaraity Vistens Assahealia

IV +Intraventrikller antib+santi
ctkarma+EVDS basari %90

IV +Intraventrikller antib+santi cikarma
basari %75

IV +Intraventrikller antib basari %40

James HE et al. Acta Neurochir 1981; 59: 3-4



Tedavi SuUresi

* Etkene
* BOS bulgularinin dizelme suresine Tedavi siiresi:
e Santin cekilip cekilmemesine e <10 gun %28,5

* Klinik ve/veya radyolojik diizelmeye baghdir * 11-20gun %23,3
| . >21 giin %27,7
* Netlik yok

* Bireysellestirilmelidir



Te d aVI S u reSI ? ﬁgﬁcg:og}:;::rjg:egatif
* KNS ve[C acnes

e Klinik dizelme ve BOS bulgulari duzelme varsa

* ~10 gun
* Dlzelme hemen olmazsa Katater iliskili menenijitlerde ~ 18
* 10-14 gln gin

(4-91 glin)

e Saureus ve Gram negatif Uremelerde

* Klinik ve BOS bulgular dizelmisse
* 10-14 gun
e Bazi klinisyenler 6zellikle gram negatifler icin 21 giin
(reklrrens sik)

@& Y

Tekrarlayan kiltlirlerde Greme varsa son
uremeden sonra 10-14 gln

| 4 Tunkel AR et al. CID 2017; 64: e34-e65




v Clinical Microbiology and Infection
A

Yeni Sant Ne zaman

Management of post-neurosurgical meningitis: narrative review

K. Hussein R. Bitterman ', B Shofty °, M. Paul "*, A. Neuberger

......

e Kontrol BOS kulturleri ile takip ama sik degil!!
* Her manipulasyon infeksiyon riski tasir

Gunlik BOS kx onerisi yok
48-72 saat aralarla BOS incelemesi olabilir Netlik yok

Tedavisiz bekleme

onerilmez
Hussein K et al CMI 2017; 23: 621-8

Tunkel AR et al. CID 2017; 64: e34-e65



Yeni sant ne zaman takilacak

S epidermidis Tek kultar pozitif Normal

C acnes

16S rRNA arastiriimali
Kontrol kulturler negatif olmali
Kateter farkli lokalizasyonlarda biyofilm yanlis
negatiflik???

Diger t\.l\\_l [N A | \J
aureus, Gram
negatif basiller)

TSI yu \C ICRR VAL RV Ly |

fazla kaltir pozitif anormal

NI T1iul V\_yu

3 glin tedavi sonrasi
kiltdr negatif ise
yeni sant

7 gun tedavi sonrasi
kiltar negatif ise
yeni sant

10 gun veya BOS
kaltard
negatiflesene kadar
tedavi

10-14 glin tedavi ve
en az 10 gunlak
kiltar negatifligi
varsa yeni sant

EVDS kaldikca
yeni infeksiyon
riski

Tunkel AR et al. CID 2017; 64: e34-e65
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1. Amag:
Bu!ﬁnaunmo mhm‘mmmmm*mnn
zmalkan ve arhk maddek ki
kalmmimugumanywmvehashda«ﬂakwonokmnmknmm

2. Kapsam:
Bu tabmat BUD-HASTANESI bi de amelyathanedeki tim h
mmommdmww

3. Kisaltmalar:
HBYS: Hastane Bilgi Yonetm Sistemi

4. Tonmmlar:

5. Sorumlular:
Ameliyathanede gdrev yapan hekimvhemsire/saglik memurtan /ameliyathane
teknikern bu takmatin uygulan dan sorumhsdur,

6. Faaliyet Akigi:

6.1. Elyikama wglemi oncesinde favorder de dahil olmak Gzere tim saclar bone de
afiz ve burun maske ile tamamen kapatilr. Y0z koruyucu m

takibr. Parmakiarda ve béeklerdeki takilar, kiipeler . Tunaklar kusa ve
olmalidir.

6.2. Musiuk, fotoseli veya da yardimiyia agilr

6.3. Cerrahi ykama alanlannda Eller parmak ucundan, dirsede dogru istatilir

6.4. Disposable frca pogetnden gikartler 3-5 ml astseptik sokisyon alnir.

6.5. Eller ve on kollar 1 dk boyunca, frkssyonel hareketlere, dirsedin 3-5 cm
Gstiine kadar yrkanir.

6.6. Eller, dwseklerden yukanda olacak gekide tutularak durulama rglemi yapil.

6.7. Suyun altinda, kollara ileri- gen donls yaptrdmaz.

6.8. Tinakdar, firga de 30%ar sn (30 firga ﬁmg) ht;ahmr

6.9. Eller durulandikian sonea yend I k, parmak
wglanndan (ozellide bag )bqhyuﬁpumkaaln ellonn on ve

arka yazien dahid kollar, 3-5 om Ostine kadar daress| hareketlere
yikanir. Bu gglem her du kol xm toplam G¢ dakika oimalide. Glntn ik
igin bu sore 5 dakikadir.
6.10. Iki kol birbinne deddiiimeden parmak uglanndan dirsede dofru durulaner.
6.11. Eller yukanda dirsekler agadsda olacak sekilde nonsten| yuzeylare
dokunmadan ameliyat odasina gwilir.

WHO Gu
on Hand Hmlono in Health Care

Patient Safety

& A A e Bt Ve e

Surgical Handrubbing

Technique

* Handwash with soap and water on arrival to OR,
after having donned theatre clothing (cap/hat/bonnet and mask).

= Use an alcohol-based handrub (ABHR) product for surgical hand
preparation, by carefully following the technique illustrated in
Images 110 17, befare every surgical procedure.

* f any residual talc or biological fluids are present when gloves are
removed following the operation, handwash with soap and water.

Put approximately Smi
3 doses) of ABHR Inthe
‘palm af your left han, using
the elbow of your ather am
1o aperate the dispenser,

Dip the fingertips of your
right hand In the handrub to
decontaminate under the
nails (5 s6conds).

In ‘Smear the handrub an the right foreanm up to the elbow. Ensure that the whote skin area is covered by using circular movements around the forearm until
the handrub has fully evaporated (10-15 seconds).

Aub the back of the left Rub palm against paim Rub the back of the fingers
hand, including the wrist, back and forth with fingers by holding them n the palm
moving the right palm back interlinked ofthe other hand with a
and forth, and vice-versa. sldeways back and farth

movement.

C‘ doses) of ABHR in the paim
of your left hand as illustrated,
torub bath hands at the same

The hands up to the wrist
with ABHA, rutibing paim
against palm with a

all stes in images 1217
(2030 seconds)

Rub the mumb of tha left
hand by rotating it in the
clasped palm of the right
hand and vice versa.

ists, ollowing

Whien th hands are dry,
sterle surgical ciothing and
gloves can be donned.

ge 80 sec) the number of times that adds up to the total duration recommend cclD,‘mc-'«L\I‘nrmn..mv'\.m"ﬁmsu.wlmnsj

@ World Health
Organization

Fessonatic Erecauions mave besn taken by ho Werkd Hean Orgenizstcr o vyt

otz comaives I 1 Sccment. Howover, 8 pusitod maral I belg YRS WRC! WaTIY of ey ki,
vy gk T e o oo oo o ol S i 1o Sl o R e o Ml 5 s g o o



Figure 1. Risk factors for neural implant infections. Unless a patient 1s
harboring an infection before surgery, inoculation at the time of surgery
accounts for most neural implant infections. Remediating potentaly or

CAE Onleme

partially modifiable nsk factors may act 1o reduce the likelihood of a clinical
infection but the emphasis should sull be on the evenis in the operating
room. SSI, surgical site infection.




Korunma

Postoperatif yara bakimi **%*x*x
Erken infeksiyon tanisi
* Cerrahi asepsi, antisepsi
* Nazal S aureus dekolonizasyonu
 Klorheksidinli dus alma CAl demetlerinin uyulmasi
* Uygun cerrahi el hijyeni
* Ameliyathane odasi trafiginin engellenmeli Coziilmemis daha cok veriye ihtivac olan bilgiler
* Oda (+) basingli olmal Lokal antibiyotik O
* Uygun cerrahi profilaksi (antibiyotik) Antibiyotik emdirilmis sant ®

* Minimal doku hasari
e Ekartorlerin sik gevsetilmesi, yer degistirilmesi

e Kanama kontroli
e Operasyon suresinin mumkunse kisa tutulmasi
* Deneyimli cerrahi ekip



__J N S PEDIATRICS CLINICAL ARTICLE

Utilization trends in cerebrospinal fluid shunt infection
prevention techniques in the United States from 2007
to 2015

Stacey Podkovik, DO,' Chuan Zhou, PhD,** Susan E. Coffin, MD, MPH,* Matthew Hall, PhD,*
Jason S. Hauptman, MD, PhD,* Matthew P. Kronman, MD, MSCE,* Francesco T. Mangano, DO,
lan F. Pollack, MD,* Sabrina Sedano, BS,* Joshua K. Schaffzin, MD, PhD,** Emily Thorell, MD,"
Benjamin C. Warf, MD,"? Kathryn B. Whitlock, MS,’ and Tamara D. Simon, MD, MSPH*"

'Department of Neurological Surgery, Riverside University Health Sciences Medical Center, Riverside, Califomia; “Center for 6 k
Chid Health, Behawvior, and Development, Seattie Children's Research Insttute, Seattle, Washington; ‘Department of Pediatrics m e r EZ
University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania; “Children’s Hospital Association, Lenexa, Kansas
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Hidrosefali icin sant takilma

Standart preop IV sefazolin
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2012-2013 antibiyotik emdirilmis kateter infeksiyon
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* Antibiyotikli santlar infeksiyon oranini azaltir

* Ancak cerrahi asepsi ve infeksiyon kontrollinun yerini hicbir sey
alamaz
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