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Nejednotna terminologie infektu

Obtizna interpretace vysledkd klinickych studii a doporuceni kvalitni |é¢by

Infection after open reduction and internal fixation with dynamic
compression plates - Clinical and experimental data

St. Arens #, M. Hansis *, U. Schlegel‘, H. Eijer ', G. Printzen ’, W ]. Ziegler ', S.M. Perren '*

' AO/ASIF Research Institute, Davos, Switzerland

, It is astonishing that in all papers in which infection is mentioned, the term ‘infection’
is not defined.”
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Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

Full length article

Fracture-related infection: A consensus on definition from an
international expert group

WJ. Metsemakers®**, M. Morgenstern”, M.A. McNally¢, T.F. Moriarty®, I. McFadyen®,
M. Scarborough®, N.A. Athanasou’, P.E. Ochsner?, R. Kuehl", M. Raschke!, O. Borens/,

Z. XieX, S. Velkes', S. Hungerer™, S.L. Kates", C. Zalavras®, P.V. GiannoudisP9,
R.G. Richards, M.H.]. Verhofstad"

FRI Consensus Group
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@ CrossMark
Cil:
Vytvoreni diagnostickych kritérii pro
definici infekéni komplikace pfi
zlomeniné

Jenomyslné rozhodnuti o nutnosti
jednotné definice (bez dalsiho
rozdélovani)

Prijat termin FRI — infekt pfi zlomeniné
(Fracture related infection)
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Fracture-Related Infection

Byly stanoveny dvé kritéria ke stanoveni diagnozy
Sugestivni (infekt podezreld) a Konfirmacni (infekt potvrzujici)
Diagnosis |

Diagnoza FRI je stanovena na zakladé
pozitivity 1 a vice konfirmacnich kritérii

Confirmatory criteria

» =2 1 confirms

1. Fistula or sinus tract

2. Purulent drainage or pus

3. Microbial growth in 2 deep
tissue samples

4. Histology: proof of pathogen
and inflammation in
peri-implant tissue

Suggestive criteria:

e Erythema
* Swelling
e Radiological signs
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Fracture-Related Infection

Suggestivni kritéria - seznam priznakl vedouci k dalSim vysetifenim
k ziskani konfirmacniho kritéria

Diagnosis

Confirmatory criteria

» 2 1 confirms

1. Fistula or sinus tract

2. Purulent drainage or pus

3. Microbial growth in 2 deep
tissue samples

4. Histology: proof of pathogen
and inflammation in
peri-implant tissue

Suggestive criteria:
e Erythema
* Swelling
e Radiological signs

FW, CRP, leukocytes
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Fracture-Related Infection

Konfirmacni (infekt potvrzujici) - celkem 4 (= 2 klinickd (pistél/dehiscence rany, purulentni
sekrece), mikrobiologické, histopatologické) > \ T

Diagnosis

Confirmatory criteria

» 2 1 confirms

1. Fistula or sinus tract

2. Purulent drainage or pus

3. Microbial growth in 2 deep
tissue samples

4. Histology: proof of pathogen
and inflammation in
peri-implant tissue

Suggestive criteria:
e Erythema
* Swelling
e Radiological signs
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Fracture-Related Infection

Mikrobiologické + Hitopatologické konfirmacni kritéria

Patogeny identifikované z kultur alespon dvou izolované

odebranych vzorkd tkané/implantatu véetné sonikacni tekutiny

Mélo by byt odebrdno 5 nebo vice vzorkd nebo tekutiny

idealné z rozhrani implantat-kost AN vk ,

e N 74 ol ‘ u' Parrele
Pfitomnost vice nez 5 PMN/HPF R e e 7 T & ""'
pfi histopatologickém vysetreni (400x) AT k _ &5 S .".s 2
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Fracture-Related Infection

Jednim z nejdullezitéjsich faktord
odlisujicich FRI od jinych infekénich
komplikaci je PRITOMNOST ZLOMENINY

Z toho vyplyva, ze kompletni
eradikace nemusi byt
primarnim cilem |lécby

Po Uspésném zhojeni zlomeniny je mozné
stabiliza¢ni material extrahovat, spolu s
nim i biofilm a umoznit tedy eradikaci
infektu ATB terapii

Management

Fracture Healed Healed

‘Implant Removal
Antimicrobial Therapy!

Stable Construct Unstable Construct

uﬁfy' of Biofilm Formation?

herapy!

Antimicrobial therapy*
Bone and Soft Tissue
Reconstruction®
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Fracture-Related Infection

Chirurgicka + ATB lécba
* DAIR (=débridement, antibiotics,
implant retention) + odbér vzork{

* Débridement, odbér vzorkU, extrakce
nebo vyména implantatu (jednodoba
nebo vicedoba), ATB terapie

Management

Tov < T P
o ure No

Fracture Healed Healed

Stable Construct Unstable Construct

Implant Removal
Antimicrobial Therapy!

(=t

Maturity of Biofilm Formation?

Implant retained
Antimicrobial therapy!

Im '; ant | ~z;lt.'r; 3
Achieve stabilization?
Antimicrobial therapy*
Bone and Soft Tissue

Reconstruction®
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DAIR — debridement, antibiotics, irrigation, implant retention

Uspé3nost strategie ponechani implantatt ve vztahu k ¢asovému projevu FRI

The
Bone & Joint
Journal

Over 7o years of orthopaedic excellence

The Bone & Joint Journal, Vol. 103-B, No. 2 | Systematic Review
The influence of duration of infection on outcome of

FRI debridement and implant retention in fracture-related
treatment |

Zimmerli Baberan Kihl Kihl Rightmire
1998 2008 2018 2018 2008
Tschudin Berkes
2016 2010
Kihl
Fracture fixation | <3weeks |
< 6 weeks
| 3-10 weeks | > 10 weeks
Onset symptoms l <16 weeks
100%
-
7%
1%
67%

(o ]

infection

a systematic review and critical appraisal
Mario Morgenstern, Richard Kuehl, Charalampos G. Zalavras, Martin McNally =, Werner Zimmerli,

mas Vandendriessche, William T. Obremskey, Michael H. J. Verhofstad,

Published Online: 1 Feb 2021 |

Uspé&sny vysledek zavisi na zvladnuti viech aspektll infekce. Doba od fixace zlomeniny tedy
neni jedinym faktorem, ktery by mél byt zohlednén pri planovani |éCby FRI.
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Bludny kruh nestability a FRI

Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

stabilita je dllezZitou soucasti
|é¢ebnych algoritmd.

The influence of biomechanical stability on bone healing and
fracture-related infection: the legacy of Stephan Perren.

Chiock for
updates

Andrew L. Foster <4, T. Fintan Moriarty?, Charalampos Zalavras®, Mario Morgenstem",
Anjali Jaiprakash®, Ross Crawford®, Marc-Antoine Burch®!, Willemijn Boot?,

Kevin Tetsworth <9, Theodore Miclau®, Peter Ochsner", Michael A. Schuetz <4,

R. Geoff Richards?, Willem-Jan Metsemakers'-*

V soucasné dobé neexistuje

je to jeden z nejdulezitéjsich faktor(
k rozhodnuti, zda implantat
ponechat Ci ne

Continuous movement at the fracture site

v 7 4 . 4 o
zadny spolehlivy dukaz pro —>  Ongoing soft-tissue trauma —> « Infammation |
e Local immune suppression —_—
v s ey 7. s ¢ Haematoma formation
casove kritérium, které by
Supportive
v . v el —> Interrupted neo-vascularity —> Compromised penetration of: environment
urcovalo jasné specifickou a Y et airobias _ e
’ v .. e Hostimmune response
|éCebnou strategii
—> Osteolysis of the bone —> Boneresorption — Implantloosening —>
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ACTA CHIRURGIAE ORTHOPAEDICAE
ET TRAUMATOLOGIAE CECHOSLOVACA

DOI: 10.55095/achot2023/026
Incidence, Diagnosis and Risk Factors for Fracture-Related Infection (FRI): 3-Year Experience of Level | Trauma Centre

J. RIMSA *, M. DOLEZALOVA HRUBA, J. URBAN, M. PEML, K. HOLUB, M. KLOUB

Oddélenf trazové a plastické chirurgie Nemocnice Ceské Budéjovice

Cilem zhodnotit incidenci FRI a jejich epidemiologii dle
novych kritérii

Soubor 129 pacientu s FRI diagnostikovanou v letech 2019-
2021

TRAUMATOLOGIE
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Incidence FRI TC CB 2019-2023

2019 1297 3,5
2020 1471 36 2,45
2021 1597 47 2,94
2022 1257 49 3,90
2023 1648
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30,23 % ndlezl polymikrobidlnich
(2 a vice patogen()

25 25,00%

. Pocet \ o
Druh bakterie . 20 20,00%
patogeni
0,
Staphylococcus 16 19 11 18 18 3 22.71% 15 15,00%
aureus
10 10,00%
Staphylococcus ) 5 11 23 16 12 75 20,78% ’
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5 5,00%
stafylococcus 1 5 3 3 0 12 3,32%
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0 0,00%
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Rozdéleni FRI dle anatomické lokalizace

Horni koncetina

80 35%
Klicni kost 9 4%
70 5
Humerus 22 10 % 30%
Predlokti 19 9% 00 25%
50
, v e 20%
Dolni koncetina 40
15%
. lokalizace  Potet  71%
10%
Panev 3 1% 20
Femur 35 16 % 10 5%
Bérec 70 32% 0 0%
o Kliéni kost Humerus  Predlokti Panev Femur Bérec Hlezno +
Hlezno + Noha 63 29 % Noha
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Odstup od OS do dg. FRI (konfirmacni kritéria) v mésicich
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Strategie — reseni — TC CB 2019-2023

Odstranéni implantatu

DAIR
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Review Article Diagnosing Fracture-Related Infection: Current Concepts

Current Concepts of Fracture-Related Infection| and Recommendations

Geertie A. M. Govaert, MD, PhD,* Richard Kuehl, MD, | Bridget L. Atkins, MD,} Andrej Trampuz, MD,§
Mario Morgenstern, MD, || William T. Obremskey, MD, MPH,§ Michael H. J. Verhofstad, MD, PhD,**

1,2 Martin A. McNally, MD, FRCS(Orth),} and Willem-Jan Metsemakers, MD, PhD17 on behalf of the
Fracture-Related Infection (FRI) Consensus Group  (J Orthop Trauma 2020;34:8-17)

Received 22 October 2022; Revised 24 January 2023; Accepted 8 April 2023; Published 25 April 2023

Si-ying He,"” Bin Yu(,"? and Nan Jiang

* diagnostika FRI na zdkladé konsenzu 2018, Uprava 2020 — vicestupnovy proces zalozeny na dulezitych
diagnostickych pilifich - sugestivni a konfirmacni kritéria

*  CRP vykazuje nejvyssi senzitivitu (60%-100%) ze tfi tradi¢nich biomarkert (WBC, CRP, ESR) - nedoporucuje se
vSak detekovat hladinu CRP v séru v prvnich tfech dnech po operaci, protoze nebyly shledany Zadné rozdily v
hladindch CRP mezi pacienty s infekénimi komplikacemi a bez nich v prvnich tfech dnech po operaci, ale
sledovani vyvoje mezi 4.-7. dnem, pokud roste, vysoka pravdépodobnost FRI

* zobrazovaci vysetfeni je pouze sugestivni kritérium, ackoliv nukledrni zobrazeni (jednofotonové emisni CT
[SPECT]/CT, PET/CT, PET/MRI, WBC scintigrafie) ma vyssi diagnostickou presnost v posledni dobé

*  K+C min 5 vzorkl, samostatnymi nastroji, kultivace 7-14 dni, hlavné u pomalu rostoucich kmen(
(Cutinebacterium acnes) + histopatologické vySetreni, vice jak 5 NPs/HPF ma pozitivni prediktivni hodnotu pro
FRI 100%, kombinace klinickych ptiznak

. TRAUMATOLOGIE  ~algctoomec



Review Article Diagnosing Fracture-Related Infection: Current Concepts

Current Concepts of Fracture-Related Infection| and Recommendations

] : f : ; Geertie A. M. Govaert, MD, PhD,* Richard Kuehl, MD, | Bridget L. Atkins, MD,} Andrej Trampuz, MD,§
Received 22 October 2022; Revised 24 January 2023; Accepted 8 April 2023; Published 25 April 2023 Mario Morgenstern, MD, " William T. Obremskey, MD, MPH,§ Michael H. J. Verhofstad, MD, PhD,**
1,2 Martin A. McNally, MD, FRCS(Orth),} and Willem-Jan Metsemakers, MD, PhD17 on behalf of the

. .o 1,2 o 1,2 .
Si-ying He, ™" Bin Yu,"” and Nan Jiang Fracture-Related Infection (FRI) Consensus Group  (J Orthop Trauma 2020;34:3-17)

* >2 mikrobiologickych kultur a bimodalni histopatologické analyzy (nepfitomné PMN vs. >5 PMN/HPF) zlepsuje
diagnostickou presnost az v 96,8 % pripad(

* terapie —debridement, DAIR az 90% v Casné fazi FRI

* ATB iv. nebo peroralni forma 6 tydn, (stejné vysledky tbl/iv) + antibiofilmova ATB (rifampicin — stafylokoky,
flourochinolony — gram negativni bakterie)

* soucasna situace FRI neni stale optimalni, v€asna a presna diagnostika s pfimérenou a standardni |éCbou je
zasadnim opatrenim ke zvysSeni miry vyléceni, sniZeni rizika recidivy, obnoveni funkce koncetin a zlepSeni kvality
Zivota pacient(

TRAUMATOLOGIE  ~algctoomec
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Zaver
Prvnim krokem je spravna diagndza

Sugestivni kritérium by mélo vést k patrani po konfirmacnim

Stabilita je nejdllezitéjsi faktor pro rozhodnuti mezi extrakci — retenci — ¢i vyménou
implantatu

Komplexni Ié¢ba — chirurgicka (debridement) + ATB (celkova cilena a antibiofilmova,
lokalni)

Multidisciplinarni pfistup — ortoped/traumatolog + plasticky chirurg + mikrobiolog +
specialista na FRI + klinicky farmakolog

Individualni pristup + spoluprace pacienta je zasadni!
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Dékuiji za pozornost
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