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Kemik ve Eklem Infeksiyonlari

OSTEOMVYELIT
SEPTIK ARTRIT

PROTEZ INFEKSIYONLARI



Osteomyelit

Table 2, Wathogel otomyelfs clsfatin st
e Sosyo-ekonomik ve medikal

— teknolojideki gelismelere
Hematogenososteomyells | parelel olarak azald
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T e Tek patojen etken

Contguous osteomyelt
v’ Travma

Accompanied by ysemic sl isases  Komsu inf. odag

v’ Cerrahi...platin,plak vb
uygulamalar artti

Notaccompanied by systemicvasculr iseass  Artroplastisayii artt

v E>C
v' >1 patojen etkendir

Chronicoseomyelc




Osteomyelit...Anatomik siniflandirma

Type I: Medullary
osteomyelitis

)i i< Hematojen osteomyelit
Direkt inokiilasyon veya komsu
enfeksiyon odag!
@ Kortikal kemik tutulur.
Kemik stabilitesi korunur.
Type I'V: Diffuse
osteomyelitis
g Tiim kemik katmanlari tutulur.

Kemik stabilitesi bozulur

Type II: Superficial
osteomyelitis

Type I11: Localized
osteomyelitis

Figure 1. Cierny-Mader classification of osteomyelitis according to the
anatomical extent.

Cerrahi yontem ve antimikrobiyal tedavi suiresi bu siniflamaya gore planlanir
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Osteomyelit...etken |

* Osteomyelitte etkenin izolasyonu
— taniyi dogrulamak
— etken spesifik tedavileri secmek icin cok 6nemlidir

e Bakteriyel osteomyelitte patojenlerin dagilimi
— Hastanin yasina,

— Hastaligin yayilma yoluna
* Hematojen
* Direkt inokulasyon
* Komsu yumusak doku
* postoperatif

— Klinik duruma
— Klinik bulgunun siddetine gore degisir



Osteomyelit...etkenler
Adult (>17 years|

Staphylococcus aureus
Pseudomonas aeruginosa
Serratia marcescens
Fscherichia coli

Coagulase negative staphylococe

e Streptokoklar...isirik yaralari ve diyabetik ayak
infeksiyonlarinda sik

* Tuberkiloz osteomiyelit hastalarinin sayisi AIDS
hastalarina paralel olarak artmakta

e fungal enfeksiyon... nadir



Yasa gore etkenlerin dagilimi

Table 4. Major causative organisms according to patient age

Infants (<1 year)
Group B streptococci
Staphylococcus aureus
Escherichia coli

Child/youth (1-16 years)
Staphylococcus aureus
Streptococcus pyogenes
Haemophilus influenza

Adult (17 years)
Staphylococcus aureus
Pseudomonas aeruginosa
Serratia marcescens
Escherichia coli

Coagulase negative staphylococci

/\_/_\/

Hematojen osteomyelit, tim
osteomyelit vakalarinin ~% 20'sini
olusturur;

Genellikle ¢ocuklarda gelisir

/\/\/

Cocuklardaki hematojen
osteomyelitin % 90'indan S.
aureus sorumludur.
Haemophilus influenzae bagh

hematojen osteomiyelit
astlanmayan ¢ocuklarda
yaygindir




Klinik durum gore etkenlerin dagilimi

Table 5. Major causative organisms according to clinical conditions
]

Clinical situation Microorganism
Bite wound Streptococci, anaerobic bacteria,
Pasteurella multocida, Eikenella
corrodens
Turk Mikrobiyol Cem Derg 41(1):46-48, 2011 Olgu Sunumu

do1:10.5222/TMCD 2011 046

Kedi Isirig1 Sonrasi Gelisen Pasteurella mulfocida’ya Bagl
Osteomyelit Olgusu

Umay BALCI #, Derya SEYMAN #*#, Nevgiin Sepin OZEN #*##, Dilara INAN *



Klinik durum gore etkenlerin dagilimi

Vaskuler yetmezlik...miks infeksiyon S.aureus, KNS, Enterobacteriaceae,
streptococci, enterococci ve anaerobik
patojenler

Proteze bagli S. aureus (en sik), S.epidermidis,

P.aeruginosa, Propionibacterium spp

SVK(+); genis spekt.AB kullanim oykusu ; Candida spp
Candida spp tekrarlayan izolasyonu; diger
patojenlerin yoklugunda



Osteomyelit...tani

Klinik
— Akut osteomyelit
* Semptomlar birkag¢ giin icinde baslar
Lokal semptomlar...agri, hassasiyet, 1si artisi, 6dem
Sistemik semptomlar...ates, irritabilite

Cocuk...metafiz
Eriskinde ....diafiz

— Kronik osteomyelit
* Yavas seyirli...haftalar, aylar
* Sekestre, osteoskleroz, sints trakti
* Sinus trakt tikanir ise apse ve YDi mg

Radyolojik

Mikrobiyolojik
— Apse kiltira
— Cerrahi veya perkiitan kemik doku kiltiirG ve kan kalttri
— SUrlntd kaltird...sinls traktindan ANLAMLI DEGIL

Histopatolojik



Osteomyelit L &

. . A, S
tedavide temel prensipler ¢
Antimikrobiyal tedavi (Al) Cerrahi tedavi
Hastaya ait faktorler (Alll) * Akut osteomyelit (All)

Kr. osteomyelitli hastalarda — Abse

. I — Radyolojik olarak nekroz
On-em ! bulgulari (+)

v’ lyi beslenme — Antimikrobiyal tedaviye yanit

@ ise
e Kronik osteomyelit (Alll)

— Nekrotik dokunun debritmani

— Kemik yapilarin stabilizasyonu
v Kan akiminin saglanmasi — Oli alanlarin ydnetimi

— yumusak dokunun yonetimi

v’ Sigara kullanmama

v’ Kan seker diizeyinin
regllasyonu

Clinical guidelines for the antimicrobial treatment of bone and joint infections.
Infect Chemother 2014; 46(2):125-138.
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Osteomyelit...tedavi

Apse- Kemik doku kiiltlirleri ve kan
kaltirleri alinir

!

Ampirik Antibiyotik tedavisi
Bakterisidal
Kemik doku penetrasyonu &=
Gram boyama sonucuna ve
Osteomyelitin nedenine; hastanin GD;
toplum/hastane kaynakl; risk
faktorlerine gore tedavi planlanir

4

Kultiir sonucuna gore tedavi yonetimi

Debritman sonrasi
cerrahi sinirdan doku
kultiaru



Osteomyelit...tedavi

Typel . Culture (blood and/or bone) Initial antibiotic treatment
Medullary osteomyelitis I

Change or modification of antibiotics based
on culture results

After 48 hours of adequate treatment I
+ 4
Poor response Good response
Surgical treatment Continue at least 4 weeks of
antibiotic treatment

Conlinue at least 4 weeks of
antibiotic treatment
l

) t

Treatment failure Arrest (tfreatment success)

I

Re-treatment as above

Typell

Superficial osteomyelitis Superficial Biopsy and Initial antibiotic Local or microvascular

debridement culture treatment coverage

l

Change or modification of antibiotics
based on culture results

l

Antibiotic treatment at least 2 weeks




Osteomyelit...tedavi

Type [lTor IV
Localized or diffuse Debridement Biopsy and culture Initial antibiotic treatment
osteomyelitis |t l
Hardware removal Change or modification of
; antibiotics based on culture results
Surgical management ¥
of dead space 4-6 weeks of antibiotics treatment
l ; after major surgical debridement
Surgical stabilization Y y
l . Treatment failure Arrest
- l (treatment success)
Soft tissue coverage

Re-treatment as above




Osteomyelit...ampirik tedavi

Organism Preferred Alternative
Empirical ~ Community onset 2.0 g nafcillin® every 4 hours or 2.0 g
antibiotic cefazolin every 8 hours (+'/-)
therapy 2.0 g ceftriaxone every 24 hours

Nosocomial or 1.0 g vancomycin®every 12 hours
healthcare-associated or 400 mg teicoplanin every 24 hours
(First day every 12 hours) (+)
20 g celtazidime or cefepime every 8 hours

Gr(-) bakterinin etken olma riski (+) ise
Toplum kaynakli osteomyelit....  seftriakson
Saghk bakimi iliskili osteomyelit... seftazidim/sefepim eklenilmeli
v' USI /intraabd. kaynakli bakteriyemi
v’ Yasli
v" immunkompromize



Osteomyelit...etken spesifik tedavi

Selective Methicillin susceptible Staphylococcus 2.0 g nafcillin every 4 hours 3.0 g ampicillin/sulbactam every 6 hours
antibiotic aureus or Coagulase-negative stap o h P hours
therdp}r lococci MSSA OSteomyelltlnde Vank0m|5|n v a8 hours
o0 oo 2 hours
kullanilmamali...rekirrens orani ytiksek(All) o
Methicillin resistant Staphylococcus ) . ) L. ) T " burs
aureus or Coagulase-negative stapl lea m p iIsin (BI I) lalfopris-
lococci
Erken evre kullaniimamali BN
Oral tedavide ...kombinasyon tedauvisi ;;‘?]Em
Rif+siprofloksasin; Rif+levofloksasin; Rif+ TMP-SMX oxazole
F OUW IR TIEIMI Py
Streptococcus spp. 3—4 million units penicillin G every 2.0 g ceftriaxone every 24 hours

4-6 hours

Enterobacteriaceae, quinolone-suscep-
tible, non-extended-spectrum
pB-lactamase (ESBL)-producing

Enterobacteriaceae, quinolone-resis-
tant, non—ESBL-producing

Enterobacteriaciae, ESBL producer

500-750 mg ciprofloxacin every 12
hours

2.0 g ceftriaxone every 24 hours

1.0 g ertapenem every 24 hours

Pseudomonas osteomyeliti BIIl
Siprofloksasin iV monoterapi 6énerilmez
Yiksek bakteriyel yike bagh direng gelisme
riski yliksek
Oral tedaviye gecildiginde kullaniimal

mg imipenem every 6 hours
)-2.0 g meropenem every 8 hours

reftazidime or cefepime every 8 hours
combined with aminoglycoside for
reeks)

owed by 750 mg oral ciprofloxacin®

12 hours

Mixed anaerobes

3.0 g ampicillin/sulbactam every 6-8 hours

1.2 g amoxicillin/clavulanate every 6-8 hours
4.5 g piperacillin/tazobactam every 8 hours

2.0 g ceftriaxone every 24 hours

4.5 g piperacillin/tazobactam every

8 hours (+/-) (combined with aminogly-
coside for 2—4 weeks)

or 500 mg imipenem every 6 hours

or 1.0-2.0 g meropenem every 8 hours
- followed by 750 mg oral ciprofloxacin
every 12 hours

+500 mg metronidazole every 8 hours
+600 mg clindamycin every 8 hours
or 500 mg imipenem every 6 hours

or 1.0-2.0 g meropenem every 8 hours



Osteomyelit
tedavi suresi

Clinical Guidelines for the Antimicrobial Treatment
of Bone and Joint Infections in Korea

The Korean Society for Chemotherapy, The Korean Society of Infectious Diseases, and The
Korean Orthopaedic Association

SON MAJOR DEBRITMANDAN SONRA 4-6 HAFTA




Osteomyelit...tedavi suresi

2012 Infectious Diseases Society of America
Clinical Practice Guideline for the Diagnosis
and Treatment of Diabetic Foot Infections®

Table 11. Suggested Route, Setting, and Duration of Antibiotic
Therapy, by Clinical Syndrome

Bone or joint
Mo residual

infected tissue (eq,

postamputation)

Residual infected
soft tissue (but
not bone)

Residual infected
(but viable) bone

Mo surgery, or
residual dead bone
postoperatively

Parenteral or
oral

Parenteral or
oral

Initial
parenteral,
then
consider
oral switch

Initial
parenteral,
then
consider
oral switch

2-5d

1-3 wk

A6 wk

>3 Mo




Osteomyelit...tedavi suresi

Clinical Practice Guidelines by the Infectious Diseases
Society of America for the Treatment of Methicillin-
Resistant Staphylococcus aureus Infections in Adults

and Children

40, The optimal duration of therapy for MRSA osteomye-
litis 1s unknown. A minimum 8-week course is recommended

(A-IT). Some experts suggest an additional 1-3 months (and
possibly longer for chronic infection or if debridement is not
performed) of oral rifampin-based combination therapy with
TMP-SMX, doxycycline-minocycline, clindamycin, or a fluo-
roquinolone, chosen on the basis of susceptibilities (C-III).



Septik Artrit

Septik artrit icin yiiksek risk gruplari
Romatoid artrit, dejeneratif osteoartrit gibi eklem
hastaliklar
IV madde kullanimi

Alkolizm

Pseudomonas aeruginosa septic arthritis of knee
after intra-articular ozone injection

Derya Seyman', Nevgun Sepin Ozen?, Dilara Inan®, Gozde Ongut*, Dilara Ogunc*

{Anfalva Traimmg and Research Hospital, Department of Infections Diseases and Clinical Microbiology, Antalva, Turkev;
2Anralva Hiyfzissithha Imstitute, Department of Clintcal Microbiologyv Antabva, Tarkey;
dAkdeniz University Medical Facrlry, Departrment of Infectious Diseases and Clintcal Microbiclogy, Antalva, Turkey;
YAkderniz Unmiversity Medical Faculiv, Departmeni of Medical Microbiglogy, Anfalva, Turkey

>80 vyas
HIV



Septik Artrit...etkenler

Gram-positive aerobes % 60-90
Staphylococcus aureus
Streptococci other than pneumococci
Streptococcus pneumoniae

Gram-negative bacilli .
I & v’ Tekrarlayan USI

Haemophilus influenzae v’ yeni abd. cerrahi
Escherichia coli v Iimmunsupresyon
v’ ileriyas

Klebsiella pneumoniae
Neisseria gonorrhoeae Geng ve cinsel aktif

Neisseria meningitidis

Mycobacterium spp. Kiiltr
Fungi negatiflik
%4.5-64

Anaerobes Travma sonrasi




Septik Artrit...klinik

Hassasiyet, agri, eritem, isi1 artisi, sisme ve hareket kisithhgi

Ates (%60)

Akut baslangic (~ 2 hafta icinde)
— Ensik
— Akut baslangicli protez infeksiyonu
Yavas klinik
— Dusuk virtlansh bakteriler
— tbc
Tek eklem tutulumu... en sik
— Diz, kalca
>1 eklem tutulumu (%20-25)
— gonokok



Septik Artrit...tani

Antibiyotik tedavisinden dnce yapilacak
incelemeler

Eklem sivisindan tam kan sayimi ve dagilimi
Eklem sivisindan gram boyama ve kulttr

— Kan kualtur sisesine ekim

— Santriflij sonrasi agar plaklara ekim

Eklem sivisindan AARB, tbc kultur, tbc PCR
— Tbc suphesinde

Eklem sivisindan mantar kaltard

— Fungal infeksiyon stphesinde

Kan kalttru

Hemogram, sedimentasyon hizi, CRP



Eklem sivisindan tam kan sayimi ve
dagilimi

Table 9. Sensitivity and specificity based on the results of white blood cell (WBC) counts and fractions [37]
L r——

Likelthood ratio (95% CI)
Sensitivity (%)  Specificity (%)

Positive Negative
> 100,000 WBC/mm’ 2 99 28,0 (12.0-66.0) 0.71 (0.64-0.79)
50,000 WBC/mm’ 62 0 77(57-110) 042 (0.34-051)
25,000 WBC/mm’ 71 &) 2.9(25-34) 0.32(0.23-0.43)
Polymorphonuclear cells > 90% 73 79 34(28-42) 0.34(0.25-047)

(I, confidence interval,

Clinical guidelines for the antimicrobial treatment of bone and joint infections.
Infect Chemother 2014; 46(2):125-138.



Septik Artrit...tani

X-ray...tani1 degeri @
MR

— Osteomyelit ve deri ve yumusak doku infeksiyon
varhgini

— Cerrahi ihtiyac £

Kemik sintigrafisi

Sinovyal sivi kulttrd ve Doku biyopsisi
— Irrigasyon veya kiiretaj sirasinda



Septik Artrit...tedavi

Yeterli drenaj

Eklem sivi kiiltlirleri ve kan kulturleri alinir v’ 24-48 saat icinde
v' 21 sayida eklem aspirasyonu

v' Cerrahi islem

Ampirik Antibiyotik tedavisi
v’ Bakterisidal
v' Gram boyama sonucuna ve risk
faktorlerine gore tedavi planlanir

4

Kultiir sonucuna gore tedavi yonetimi



Risk faktorlerine gore ampirik tedavi

Table 10. Selection of empirical antimicrobial agents for the treatment of septic arthritis according to risk factors

Risk factors

Antibiotics

No risk factor

High-risk of gram-negative bacteria infection
(elderly, recurrent urinary tract infection,
recent abdominal surgery, immunocompro-
mised)

High risk of methicillin resistant staphylococcus
aureus (recent admission into a long-term care
facility, foot ulcer)

Possible Neisseria gonorrhoeae (young adult,
recurrent sexually transmitted infections,
recent gonococcal infection)

2.0 g cefazolin every 8 hours

or 1.0-2.0 g nalcillin every 4 hours

or 3.0 g ampicillin/sulbactam every 6 hours

*with/without gentamicin (5 mg/kg)

*If anaphylactic history with penicillin:

1.0 g vancomycin every 12 hours (trough concentration of vancomycin should be
15-20 pg/mL)

or 400 mg teicoplanin every 24 hours (first day 400 mg; every 12-hours loading)

2.0 g ceftriaxone every 24 hours

*If allergic to ceftriaxone:

750 mg levofloxacin every 24 hours

or 400 mg ciprofloxacin every 12 hours

1.0 g vancomycin every 12 hours (trough concentration of vancomycin should be
15-20 pg/mL)
or 400 mg teicoplanin every 24 hours (first day 400 mg; every 12-hours loading)

1.0 g ceftriaxone every 24 hours (intravenous or intramuscular route)

Clinical guidelines for the antimicrobial treatment of bone and joint infections.
Infect Chemother 2014; 46(2):125-138.



Gram boyama sonucuna gore ampirik
tedavi

Table 11. Selection of antimicrobial agents based on Gram stain resulis

Gram stain result

Antibiotics

Gram-positive cocei Low risk of Methicillin resistant
Staphylococcus aureus

Gram-positive cocci High risk of Methicillin resistant
Staphylococcus aureus

Gram-negative bacilli

Gram-negative cocci

2.0 g cefazolin every 8 hours

or 1.0-2.0 g nalcillin every 4 hours

or 3.0 g ampicillin/sulbactam every 6 hours

*with/without gentamycin (5 mg/kg)

*If anaphylactic history with penicillin:

1.0 g vancomyein every 12 hours (trough concentration of vancomyein
should be 15-20 pg/mL)

or 400 mg teicoplanin every 24 hours (first day 400 mg; every 12-hours
loading)

1.0 g vancomycin every 12 hours (trough concentration of vancomyein
should be 15-20 pg/mL)

or 400 mg teicoplanin every 24 hours (first day 400 mg; every 12-hours
loading)

2.0 g celtriaxone every 24 hours

*Ifallergic to ceftriaxone:

750 mg levofloxacin every 24 hours

or 400 mg ciprofloxacin every 12 hours

1.0 g cefriaxone every 24 hours (intravenous or intramuscular route)




Kultir sonucuna gore tedavi

Table 12. Selection of antimicrobial agents based on the results of bacterial culture and antibiotic susceptibility testing

Major pathogen

Primary

Alternative

Methicillin susceptible Staphy- 1.0-2.0 g nafcillin every 4 hours or 2.0 g cefazolin

lococcus aureus

Methicillin-resistant Staphylo-
COCCUS AUreus

Streplococcus spp.

Enterobacteriaceae,
quinolone-susceptible

Enterobacteriaceae,
quinolone-resistant

Enterobacteriaceae, ESBL
producer

Neisseria gonorrhoeae

Pseudomonas aeruginosa

Mixed anaerobes

every 8 hours

1.0 g vancomycin every 12 hours (trough concen-
tration of vancomycin should be 15-20 pg/mlL)

or 400 mg teicoplanin every 24 hours (first day
400 mg every 12-hours loading)

3-4 million units penicillin G every 4-6 hours

or 20 million units 24-hours continuous infusion

or 2.0 g cefazolin every 8 hours

400 mg ciprofloxacin every 12 hours

or 750 mg levofloxacin every 24 hours

Celiriaxone 2.0 g every 12 hours

1.0 g ertapenem every 24 hours
or 500 mg imipenem every 6 hours
or 1.0 g meropenem every 8 hours

1.0 g ceftriaxone every 24 hours

2.0 g ceftazidime every 8 hours

3.0 g ampicillin-sulbactam every 6 hours

3.0 g ampicillin/sulbactam every 6 hours
*with/without gentamicin (5 mg/kg)
*If anaphylactic history with penicillin:
1.0 g vancomycin every 12 hours (trough concen-
tration of vancomycin should be 15-20 pg/mlL)
or 100 mg teicoplanin every 24 hours (first day
400 mg; every 12-hours loading)
600 mg linezolid every 12 hours

2.0 g celtriaxone every 24 hours
or 750 mg levofloxacin every 24 hours

2.0 g ceftriaxone every 24 hours

1.0 g cefotaxime every 8 hours

2.0 g cefepime every 12 hours

or 4.5 g piperacillin-tazobactam every 8 hours
or 500 mg imipenem every 6 hours

or 1.0 g meropenem every 8 hours

500 mg metronidazole every 8 hours




Tedavi suiresi

* Toplam tedavi suresi ortalama 4-6 hafta
— CRP ve Sedimentasyon
— Eklem semptomlarindaki dizelme

* En az 2 hafta IV antimikrobiyal tedavi

 Semptomlar duzelir ise oral antibiyotik ile
tedavi stiresi tamamlanir



Kaltar negatif hastalarda tedavi

e Kaltdr negatif fakat septik artrit bulgular (+)
 Ampirik antibiyotik tedavisi devam edilmeli

— CRP ve Sedimentasyon
— Eklem semptomlarinda ve klinik duzelme



Protez Infeksiyonu

SEPTIK ARTRIT OSTEOMYELIT PROTEZ iNFEKSIYONU



Protez Infeksiyonu...klinik

Bone Joint J. 2017 Nov;99-B(11):1482-1489. doi: 10.1302/0301-620X_99B11.BJJ-2016-0655 R2.

The unsuspected prosthetic joint infection : incidence and consequences of positive intra-
operative cultures in presumed aseptic knee and hip revisions.

Jacobs AME' Bénard M', Meis JF?, van Hellemondt G3, Goosen JHM?.

RESULTS: The incidence of unsuspected PJI was 27 out of 340 (7.9%) in TKA and 41 out of 339 (12.1%) in THA. Following revision TKA,
the rate of infection-free implant survival in patients with an unsuspected PJI was 88% (95% confidence intervals (Cl) 60 to 97) at two years
compared with 98% (95% CI 94 to 99) in patients without PJI (p = 0.001). After THA, the rate of survival was similar in those with
unsuspected PJI (92% (95% CI 73 to 98) at two years) and those without (94% (95% CI 89 to 97), p = 0.31).

CONCLUSION: Following revision of TKA and THA for aseptic diagnoses, around 10% of cases were found to have positive cultures. In the
knee, such cases had inferior infection-free survival at two years compared with those with negative cultures; there was no difference
between the groups following THA. Cite this article: Bone Joint J 2017;99-B:1482-9.

* |Infeksiyon disi nedenlerden dolayi revizyon
vapilan hastalarda protez infeksiyonu olabilir

 TDP...%7.9 (27/340 vaka)
 TKP...%12.1 (41/339 vaka)



Protez Infeksiyonu...tan

* Intraoperatif doku kilturleri alinmadan en az
2 hafta once antimikrobiyal tedavi kesilmeli

AMACIMIZ ETKEN SPESIFiK TEDAVI

!

DOKU KULTURLERI ALINMADAN
AMPIRIK ANTIBIYOTIK TEDAVISI
BASLAMA




Protez Infeksiyonu...Tani

e peri-protez doku kultur sayisi kac olmali?

5-6 tane doku kulttra

22 doku kiltiiriinde ayni
mikroorganizmanin liremesi

Diagnosis and management of prosthetic joint infection..CID 2013:56;1-25



Protez Infeksiyonu...tan

Istisnai durumlar

 Multipl doku kultirinin sadece bir tanesinde
veya sinovyal sivida dreme var ise?

e S.aureus...

* KNS, Propionibacterium acnes... ' : |
® |

B —



J Clin Microbiol. 2016 Dec 28;55(1):234-243. doi: 10.1128/JCM.01914-16. Print 2017 Jan.

Optimal Periprosthetic Tissue Specimen Number for Diagnosis of Prosthetic Joint Infection.

Peel TN'2, Spelman T°, Dylla BL', Hughes JG', Greenwood-Quaintance KE', Cheng AC%*, Mandrekar JN°, Patel RS,

3 periprostetik doku 6rneginin

veya

4 periprostetik doku drneginin konvansiyoneb
yontemlerle

Protez infeksiyon tanisinin en kesin dogrulugunun elde
edildigini ortaya koymaktadir



Sonikasyon

Cikarilan protez hava gecirmez steril konteyner
konur

48 saat icinde mikrobiyoloji lab. ulastirilmali

Laminar hava akimi olan biyoguvenlik kabini
icinde konteyner icine 50-200 cc ringer laktat
eklenir

Vorteks ...30 sn

Sonikasyon icin ultrasonik banyo... 1dk
Vorteks ...30 sn

Besiyerlerine ekim




Sinovyal sivinin analizi

 Tani kriteri

 Preoperatif ddnemde PI tanisi konulmus olsa
bile mutlaka yapilmal

* Pl tanisiicin Sinovyal sivida l6kosit esik deger
nedir???

Ascione T et all. Oral Therapy, Microbiological Findings, and Comorbidity Influence the Outcome of
Prosthetic Joint Infections Undergoing 2-Stage Exchange. J Arthroplasty. 2017 Jul;32(7):2239-2243.



J Arthroplasty. 2000 Apr;15(3):301-4.

White blood cell counts and differential in synovial fluid of aseptically failed total knee
arthroplasty.

Kersey R1, Benjamin J. Marson B.

Abstract

A cell count and ¢
over a b-year peri
was 87%, and the
Five knees in 4 p:
osteoarthritis as g

the absence of inf
Bone Joint J. 2013 Ap

Synovial flui
infection.

Dinneen A' Guyot A

Cut-off values with

Sinovyal sivi Lokosit sayisi
TDP 2 1700 mm3
TKP =2 4000 mm?

> %65 PNL hakimiyeti

:ptic failure
ocyte cells
nts >2,000.
with

ve value for
rthroplasty.

1etic joint

urate diagnosis

Of infection in tOtal LAt B L= ‘l [ R | “]' (=1 RL" RUA =]} !II'J IGPIGWIIIU!IL l"! L \;’. mn IJGLIGI o uITUGFHUIIFU TSV Ty o rrmy GUGPUULGU prosthetic jOint

infection between 2009 and 2011 at two hospitals were identified. A total of 75 patients were included with a mean age of 70.3 years (38 to
89). Synovial fluid was aspirated pre-operatively and peri-prosthetic tissue samples were taken intra-operatively for histological and
microbiological examination. Receiver operating characteristic (ROC) plots were constructed for white cell and differential counts in aspirated
fluid. The optimal cut-off for TKR and THR was 1590 white cells/ul and 65% neutrophilia. The white cell count cut-off value identified for THR

was notably lower than previously quoted in the literature. A cut-off value for white cell count in synovial aspirate in suspected prosthetic joint

infection of between 1100 and 1700 white cells/ul is likely to be applicable to both THR and TKR.




Musculoskeletal Infection Social —
MSIS Pl i¢cin standart tanimi

MINOR KRITERLER 1. Sed ve CRP yiiksekligi

2. Sinovyal sivi I16kosit sayiminda
yukseklik veya I6kosit esteraz strip
testinin ++ olmasi

3. Sinovyal sivi PNL ylizdesinin artmasi

4. Periprostetik dokuda histopatolojik
inceleme pozitifligi

5. Tek bir doku/ sivi kiiltirde bir
bakterinin izolasyonu

TANI KRITERi= 1 MAJOR veya 3 MiNOR KRIiTER




Protez Infeksiyon tani kriterleri
(Musculoskeletal Infection Social
2014)

Minor Tani Kriterleri icin Esik Degerler

KRITERLER AKUT Pi (<90 giin) KRONIK Pi (>90 giin)

Sedimentasyon Hizi Esik deger yok 30

(mm/h)

CRP (mg/L) 100 10

Sinovyal sivi WBC 10000 3000

Sinovyal sivi PNL % 90 80

Lokosit esteraz + veya ++ + veya ++

Histolojik inceleme >5 notrofil her blyuk >5 noétrofil her buyuk

blylitmede (X40) blylitmede (X40)



Protez Infeksiyonu...ydnetimi

* Tedavi suresini belirleyen en 6nemli faktor

/

Debritman ve
protezin kalmasi
(DAIR)

v’ Protez yagsi < 30 giin
v' Semptomlar < 3 hf
v’ Siniis trakt1 @
v Oral AB duyarli
v’ Diger cerrahi stratejileri
kabul etmeyen veya
yiiksek riskli hastalar

Cerrahi strateji

l

Tek asamali
replasman
artroplasti

N

v' TKP
v lyi bir yumusak doku (+)
v’ Preoperatif etken saptanir

v’ Oral biyoyaralanimi yiiksek olan oral

AB duyarh

v" AB emdirilmis kemik ¢cimento

kullaniimali

v Kemik greft kullanilir ise bagari orani

diistik

Artrodez
amputasyon

iki asamall
replasman
artroplasti




ARTRODEZ..eklem flizyonu

Artroplasti icin yeterli kemik dokunun olmamasi
Kot cilt ve cilt alti doku

Protez replasmanlari sonrasi tekrarlayan
enfeksiyonlar

Direncli etkenlere bagl enfeksiyonlar
Agri dramatik azalir

Ayak kisaligi

Hareket kisithhgi



Protez Infeksiyonu... etkenler

13.0%

Frequency of PJI (%)




A Review of the Literature on Culture-Negative
Periprosthetic Joint Infection: Epidemiology, Diagnosis

) and Treatment

Year of Nooof Prevalence of Two-stage revision

Author publication Study design cases CNPIL%) Risk factors Diagnosis ctccess rate (%) Antibictics (%) Outcome
Berbarietal™  Sep2007  Retrospective &0 7 Prior antibiotics use The presence of purulence 94 Cephalosporins ~ The outcome of CN PJ1is
surrounding the prosthesis, positive {82) simnilar to the outcome
histopathology oF cutaneos sinus tract Vanconmycin (12 of PIT due to known
communicating with prosthesis Orther (8) pathogens
Bejonetal” Jan2010  Retrospective 62 41 Maore common in knees  Persistent inflamumation, wound a3 Glycopeptides CN PJI was not associated
than hips discharge or implant loosening with {100} with a poorer outcome
oF persistent sinus tract
Malekzadeh Apr2010  Retrospective 35 105 Antibiotics use within the  The presence of purulence 78 Cefarolin (65) The demographics and
etal® st 3 months prior to surrounding the prosthesis, positive Vancormycin (13) outcome of CP and O PJI
diagnosis date, presence histopathodogy or cutaneous sinus tract Moneorother (18)  patients were similar
of postoperative communicating with prosthesis
Huangetal™  [un2012  Retrogpective 48 118 A Two positive culbures oF sinus tract 70 Vancomycin (81)  The overall infection control
communicating with prosthesis or 4 of Cephalosporins rate was similar between
the following 1) elevated ESR or CRP; {10) CPand CN PJI cases
2) elevated synowial fluid WEC; Orther (9)
3)elevated synowial fluid PMMN%;
4) one positive culture; and
5) intraoperative purulence
Choi et al® Jun2013  Retrospective 40 130 Previous antibiotics use The new definition for PT1 by the 85 Vancornycin (70)  The success rate of infection
workgroup of the MSIS Orther (30) control was higher in
the CM group, which
suggests that CN may not
necessarity be a negative
prognostic factor for PT1
Kimetal™ Feh2015  Retrospective 102 421 Previous antibioticsuse  The new definition for PJ1 by the 100 Vancomycin (85)  The infection control rates
workgroup of the MSIS Orther (15) and dinical outcomes were
niot different between CP
and CN groups
Kirn et al™ Jul2015  Retrospective 51 267 Prolonged previoos In CN PI patients, infection was 9% in early Vancomycin (88)  Owverall rates of infection
intravenous and oral dizgnosed when there were following postoperative Crther (14) control, successful
antibiotics treatment findings: elevated ESR o CRE elevated  indection, 96% in treatment, and functional
synovial WEC, elevated synovial the late chronic GULCOMes Were mot
PMN%, presence of pus, and more infection different between the CP

on histoegic examination.




Debritman, antibiyotik, irrigasyon ve
protezin kalmasi -DAIR

o Stafilokokkal Pl

Table 2. Intravenous or Highly Bioavailable Oral Antimicrobial Treatment of Common Microorganisms Causing Prosthetic Joint Infection (B-lll Unless Otherwise Stated in Text)

Preferred Treatment®

Mafcillin® sodium 1.5-2g IV g4-6 h
or

Cefazolin 1-2g Va8 h

or

Ceftriaxone® 1-2 g IV q24 h
Vancomycin® IV 15 mg/kg q12 h

Microorganism

Staphylococci, oxacillin-
susceptible

Staphylococci, oxacillin-
resistant

2-6 hafta etken spesifik iV
tedavi

+
Rifampisin 2x 300-450 mg PO
**Rif. kullanilamaz ise iV tedavi
siiresi 4-6 hf

Alternative Treatment®

Vancomycin IV 15 ma/kg q12 h

ar

Daptomycin 6 mg/kg IV g 24 h

ar

Comments

See recommended use of rifampin as a
companion drug for rifampin-susceptible
PJI treated with debridement and
retention or 1-stage exchange in text

Linezolid 600 mg PO/IV every 12 h

Daptormycin 6 ma/fkg IV g24 h

ar

Linezolid 600 mg PO/IV g12 h

See recommended use of rifampin as a
companicn drug for rifampin-susceptible
PJI treated with debridement and
retention or 1-stage exchange in text

Rifampisin 2x 300-450 mg PO
+
Oral AB
v’ Siprofloksasin/levofloksasin
v’ trimetoprim siilfametoksazol
v Doksisiklin

v__1. Kusak SS (sefaleksin vb)

Tedavi siiresi
TKP...3 ay
TDP...6 ay

Omuz, dirsek ve ayak bilegi ...3 ay

Diagnosis and management of
prosthetic joint infection..CID
2013:56;1-25




Tedavi
Debritman ve protezin kalmasi

* Diger etkenler...etken spesifik tedavi

Microorganism

FPropiomibactenum acnes

Preferred Treatment®

Penicillin G 20 million units IV g24 h
continuously or in 6 divided doses

or

Ceftriaxone 2 g IV g24 h

Alternative Treatment® Comments

Clindarmycin 600-200 mg IV gB h or
clindamycin 300-450 mg PO gid

ar

Vancomycin 15 mo/kg IV gl12 h

Vancomycin only in case of allergy

Enterococcus spp,
penicillin-susceptible

Enterococcus spp,
penicillin-resistant

Pseudomonas aeruginasa

Enterobacter spp

Entercbacteriaceae

Brhemolytic streptococci

Penicillin G 20=24 million units IV g24 h
continuoushy or in 6 divided doses
or
Armpicillin sodium 12 g IV g24 h

continuously or in 6 divided doses

Vancomycin 15 magfkg IV g12 h

Cefepime 2g IV gl2 h
or
Meropenem® 1 gV g8 h

Cefepime 2g IV gl2 h
or
Ertapenem 1 g IV g24 h

IV plactam based on in vitro susceptibilities
or

Ciprofloxacin 750 mg PO bid

Penicillin G 20—=24 million units IV g24 h
continuoushy or in 6 divided doses

or
Ceftriaxone 2 g IV g24 h

Vancomycin 15 mgfkg IV Q12 h

or
Daptormycin 6 mgfkg IV 924 h

or

Linezolid 500 mg PO or
Mgl2zh

Linezolid 600 mg PO or

IV aglzh

or

Daptomycin 6 mg IV g24 h
Ciprofloxacin 750 mg PO bid
or 400 mg V' gl12 h

or

Ceftazidime 2 g IV g8 h

Ciprofloxacin 750 mg PO
ard400mg NV agl2h

Vancomycin 15 mgfkg IV Q12 h

4—5 wik. Aminoglycoside optional

WVancomycin should be used only in case
of penicillin allergy

4—5 wik. Addition of aminoglycoside optional

4=5 wik

Addition of aminoglycoside optional

Use of Z active drugs could be considered
bazed on clinical circurmstance of patient.
If aminoglycoside in spacer, and organism
aminoglycoside susceptible than double
coverage being provided with
recommended IV or oral monotherapy

A5 k.

45 wik
Vancormycin only in case of allergy




Clin Infect Dis. 2013 Jan;56(2):182-94. doi: 10.1093/cid/cis746. Epub 2012 Aug 31.

A large multicenter study of methicillin-susceptible and methicillin-resistant Staphylococcus
aureus prosthetic joint infections managed with implant retention.

Lora-Tamayo J', Murillo O, Iribarren JA, Soriano A, Sanchez-Somolinos M, Baraia-Etxaburu JM, Rico A, Palomino J, Rodriguez-Pardo D, Horcajada JP, Benito
N, Bahamonde A, Granados A, del Toro MD, Cobo J, Riera M, Ramos A, Jover-Séenz A, Ariza J; REIPI Group for the Study of Prosthetic Infection.

. "-I"eda\'/'i"bagarl orani %55
Tedavide basarisizlik tanimi

* ilk debritmandan 30 giin sonra ekstra debritman
ihtiyacinin olmasi

e Baslangi¢ antibiyotik tedavisinde revizyon yapilma
ihtiyacinin olmasi

* Herhangi bir nedenle ilk 2 yil icinde protezin ¢ikarilmasi
* infeksiyonun devam etmesi/tekrarlamasi... 2 yil icinde
* Superinfeksiyon gelismesi



& 1OIA,, m HIP
AN ‘::':, = Outcomes following debridement, antibiotics
%4 Z and implant retention in the management of
~  periprosthetic infections of the hip
A REVIEW OF COHORT STUDIES

 Semptomlarin baslangici ile debritman
arasindaki stire < 7 glin ...%72

> 7 gun ...%51.8 basari p<o.0001

* Debritmanda femoral bas veya acetabular
liner degistirilir ise ...%73.9

Acetabular Shell

degistirilmez ise ...%60.7 basari p<o.0001 @

Acetabular Liner
[Enhanced Crosslinkad
Polyethylene)

e Birkac debritman ile cok sayida debritn /#rgijmgﬂ
yapmak arasinda fark yok p=0.167

(Bearing Surface)

Press-Fit .
Femoral Hip Stem |



ledavi
Tek asamali replasman artroplasti

o Stafilokokkal Pl

2-6 hafta etken spesifik iV R'famp'smfx 300-450 mg PO
tedavi Oral AB

. v’ Siprofloksasin/levofloksasin
Rifampisin 2x 300-450 mg PO v’ trimetoprim siilfametoksazol
**Rif. kullanilamaz ise IV tedavi v Doksisiklin
siiresi 4-6 hf v 1. Kusak SS (sefaleksin vb)

Tedavi siiresi
3ay

* Diger etkenler

* 4-6 hf etken spesifik IV veya biyoyararlanim
yiksek PO tedavi

Diagnosis and management of prosthetic joint infection..CID 2013:56;1-25



Iki agamali replasman artroplasti

* Basari orani %65-98

* Preoperatif sinovyal sivi kultiiri alinmali

— Ureyen etkenin antimikrobiyal duyarlihg, spacer icine
konulacak antibiyotik secimine rehberlik eder

— Vankomisin, klindamisin, gentamisin
— Doz ??? 10 gr vanko. ve genta... sistemik yan etki @
— Statik spacer mi? AB’li spacer mi?

* Reinfeksiyon oranlari arasinda fark +

* AB2 li spacer...tedavi sonu klinik +hareket hizi cok iyi

* Protezin ¢ikarilmasi ve spacer yerlestirilmesi



Iki agamali replasman artroplasti

Etken spesifik IV/PO antimikrobiyal tedavi
— Klinik bulgular duzelene
— CRP, Sed normal duzeye gelene kadar

— Tedavi suresi
* kisiye gore planlanir =
e enaz 2 hafta iV e -
* Genelde toplam tedavi siiresi 6-12 hafta

Antimikrobiyal tedavi stoplanir

En az 2 hafta beklenir

— Antimikrobiyal etki kaybolsun

Eklemden kultiir icin aspirasyon yapilir

— Mutlaka kan kultir sisesine de sinovyal sivi ekilmeli
Kultlir negatif ise 2.asama olarak yeni protez takilir




Etkene gore cerrahi yaklasim

MRSA Iki Asamali Replasman
Enterococcus spp Artroplasti tercih
ilaga Direngli Etkenlerde ' “ edilmeli |

DAIR
Streptococcus spp Tek Agamali Replasman
i Artroplasti i

McLawhorn AS, Nawabi DH et al. Management of resistant, atypical and culture-negative periprosthetic joint
infections after hip and knee arthroplasty. Open Orthop J.2016;10:615-632.



Etkene gore cerrahi yaklasim

“ Gram negatif etkenler I
KRONi
AKUT ONIK
Basari
Basari ~%79

~970

iki Asamali Replasman
Artroplasti

DAIR
Tek Asamali Replasman
Artroplasti




Amputasyon

* Enfekte kemik ve yumusak dokular tamamen
uzaklastirildi sepsis/bakteriyemi @ ise

— Amputasyon sonrasi AB tedavisi=24-48 saat

* Rezidii enfekte kemik /yumusak doku kaldi ise
— 4-6 hf etken sps. 1V/po tedavi

Diagnosis and management of prosthetic joint infection..CID 2013:56;1-25



Protez Infeksiyonu Onleme

& 10IA,
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N ) Prevention of periprosthetic joint infection
[ R ] LI
o Z NEW GUIDELINES
v Ny

J- Parvizi, The World Health Organization (WHO) and the Centre for Disease Control and Prevention

N. Shohat, (CDC) recently published guidelines for the prevention of surgical site infection. The WHO

T. Gehrke guidelines, if implemented worldwide, could have an immense impact on our practices and
those of the CDC have implications for healthcare policy in the United States.

From Rothman Our aim was to review the strategies for prevention of periprosthetic joint infection in

Institute, light of these and other recent guidelines.

Philadelphia,

, Cite this article: Bone Joint J 2017;99-B(4 Supple B):3-10.
United States



Table |, Pre-operative recommendations for the prevention of surgical site infection, according to various guidelines

Icm®

WHO?

coc’

SHEA® NICE®

Masal screening and
decolonisation

Against universal
screening. Mupirocin
choice of therapy in
known carriers (strong).

Pre-operative skin -~ Use CHG (or antiseptic

preparation
starting at least the
night hefore surgery

[strong).

Immunaosuppressive
therapy

Immunosuppressive
therapy should be
stopped (strong).

Glycemic control Glucose level
{including peri- < 200 mg/dl and
operative HbA1C < 7% (strong).
recommendations)

Mupirocin 2%, with or
without antimicrobial
body wash; choice of

therapy in known carriers

(moderate).
Shower or bathe

soap when unavailable) (moderate). Unresolved:

the efficacy of
antimicrobial soap or
impregnated cloth.

Mot covered.

Shower or bathe with
plain or antimicrobial
S0ap Or an antiseptic
agent at least the night
before surgery (IB).
Unresolved: best timing,
type of wash or anti-
micrabial impregnated
cloth.

Do not stop immunosup- Unresolved: the effect of

pressive therapy
routinely (very low).

lUse protocols for
ghyeemic control in
both diabetic and non-
diabetic patients (low).

specific treatments,
duration, dose or peri-
operative management.

Maintain glucose level

< 200 mg/dL (1A) in both
diabetic and non-diabetic
patients. Unresolved:

Screen and decolonise  Against routing
before high risk decolonisation.
procedures (moderate).

Unresolved whether
CHG is effective.

Bathe or shower using
soap either the day
before or the day of
surgery, with no
evidence showing the
efficacy of pre-
operative washing.
Unresolved whether
CHG is effective.

Avoid immuno- Not coverad.
suUpprassive

medications in the peri-

operative period, if

possible (low).

Lower haemoglobin ~ Against routine insulin
Alc = 7% before surgery for non-diabetic
{high). Immediate post- patients post-
operative = 180 mg/dL. operatively.

Mo conclusion regarding efficacy of tighter glycemic Against tighter control

glucose target levels.

target.

conirol, the best timing,
duration or method to
reduce 55l, or HhA1C

(= 110 mg/dL)
{moderate).




Table II. Antimicrobial recommendations for the prevention of surgical site infection, according to different guidelines

IcM® WHO" coc’ SHEA® NICE®
Fre-operative
Timing Within 1 hr {2 hrs for  Within 2 hrs, while Based on its Within 1 hr (2 hrs for  Single dose at start of
Vancomyein/Clindamy- considering its half-life  pharmacokinetics, it Vancomycin/Fluoroqui- anesthesia, considering
cin) {strong). (moderate). reaches bactericidal nolones) (high). Closer its pharmacokinetics.
levels when incision is  to incision more Before inflation of
made (IB). effective. No conclusion tourniquet.
on the relation to
tourniguet.
Weight adjustment Should be weight Mot covered. Mo conclusion. Adjust to patient weight Not covered.
adjusted (strong). (high). 80 kg = 2 g of

cefazolin 120kg <23 g.
Intra-operative

Re-dosing After two half-lives of  Not covered. Mo conclusion. Ifthe duration of the  Afier two half-lives of
the prophylactic anti- procedure exceeds two prophylactic antibiotics.
biotics and in cases of half-lives of the drug or
large blood volume loss there is excessive blood
(= 2000 cc) and fluid (high).
resuscitation (= 2000 cc)

{strong).

Post-operative

Timing Mo longer than 24 hrs  Against antibiotics after Against antibiotics after No longer than 24 hrs  Not covered.
post-operatively surgical wound is closed surgical wound is post-operatively (high).

(strong). (moderate). closed (lA).

Drain Do not continue anti- Do not continue anti- Do not continue anti- Do not continue anti-  Not covered.

biotics (strong). biotics (low). biotics (1A). bioties (high).

ICM, International Consensus Meeting (strength of consensus); WHO, World Health Organization (quality of evidence); CDC, Center for Disease
Control and Prevention (strength of recommendation); NICE, The National Institute for Health and Care Excellence; SHEA, Society for Healthcare
Epidemiclogy of America (quality of evidence); IA/IB, strong recommendations; Il, weak recommendations



Tabla Ill, Intra-operative recommendations for the prevention of surgical site infection (S5I), according to various guidelines®

ICME WHO! cbc’ SHEA® NICE®
Laminar air flow Not necessary (strong).  Against (low to very low]. Mot covered. Follow the American Not covered.
Institute of Architects
recommendations {low)."
Body exhaust suit Cannot recommend . Mot covered. Unresolved. Mot covered. Not covered.
Operating room traffic ~ Minimum (strong). Not covered. Mot covered. Minimum (low]. Minimum.

Intra-operative skin
preparation

Hair removal

Seslant and drapes

(hoygenation

Acknowledge the
importance of &lcohal
{strong). Unresolved:
optimal solution.

Use clippers if necessary,
85 close to surgery as
possible (strong).

Unresolved.

Mot covered.

Alcohol-based CHG agent
(low to moderate).

Against hair removal. Use
clippers if necessary (mod-
erate).

Against (very low).

Alcohol based antiseptic
agent ([A).

Not covered.

Mot necessary (ll).

Oual agent containing
glcohol (unless
contraindicated) (high).

Against hair removal
(moderate). If necessary,
use clippers outside the
operating room.

Against (high).

Recognise the significance Recognise the significance Supplemental oxygen
in endotrachesl intubgtion during and immediatehy
tion. 80% fraction for 2 to 6 and recommend adminis- post-operatively with

in endotracheal intuba-

hre post-operatively
(moderate].

treting increased Fi0,

mechanical ventilation

intra-operatively and in the (high).

immediate post-operative
period (1A). Unresolved:
other types of anesthesia,
duration, target level or
delivery method.

Unresolved: optimal
solution.

Agsinst hair removal. If
necessary, use clippers
with & single-use head on
the day of surgery.

Against routine use of non-
impregnated incise drapes.
Maintain saturation rate

2 95%. Do not recommend
routine supplemental.



Mormothermia

Antibiotic impregnated
bone cement

Wound irrigation

Coated sutures

Wound dressing

Topical antimicrobial
ggents

Allogeneic blood
transfusion

Recognize the significance Suggest the use of

of patient normothermia  warming devices in the
opersting room (moder-

{strong).

ste).

Agree on itz effectiveness. Not covered.

Recommend when high-

risk PJI {strong).
Agree on irmigation

Consider aqueous

{strong). Unresolved is the iodophor solutions.
Against antibioticirrigation subcutaneous tissue

optimal solution.

IUnresolved on whether

prevent infection.

(low).

Recognize the significance Maintain normothermia

{IA). Unresolved: method,

timing, and lower limit.

during the peri-operative
period when anesthesia
duration = 1 hr (high).

Unresolved is the effect on Mot covered.

biofilm.

Use aqueous iodophor
zolutions for deep or

irrigation {ll}. Unrezolved:
antimicrobial irrigation.

Suggest Triclosan-coated  Ageinst the use of
specific sutures or staples sutures (moderate).

antimicrobisl coated
sutures (I1).

Occlusive dressings with  Against the use of any kind Unresolved.

alginsted hydrofiber
{weak).

Mot covered.

Increases the risk far PJI
{strong).

of advanced dressing
(low).

Mot covered.

Mot coversd.

Against. PRP is not
necessary for 551
prevention (I1).

Ageinst withholding
transfusion of necessary
blood products (IB).
Unresolved is whether
blood tranzfusion is &n
independent risk factor
and if there iz an associs-
tion with volume or spe-
cific products.

Perform antizeptic wound
lavage (moderate).

Against routing use of
antimicrobial coated
sutures (moderate).

Mot covered.

Against (moderate).

Recognise the significance
and add specific guide-
lines.

Mot covered.

Against irrigation.

Unresolved on whether
this may reduce the 55|
risk. The type of surgery
may influence.

Unresolved. Suggest sil-
ver nylon might be better
than gauze.

Against.

Increases the risk of 551 by Not covered.

decreasing macrophage
function. Reduces blood

loss and the need for blood

transfusion (moderate).




Eve gidecek mesaj

@ )

Etken spesifik tedavi

TESEKKURLER



