FRI pfi zZlomeninach v okoli ramenniho pletence

Vyhnankovy traumatologické dny
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Historie

Nejednotna terminologie infektu

Obtizna interpretace vysledkd klinickych studii a doporuceni kvalitni 1éCby

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

1996
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

W]. 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. Xiek, S. Velkes', S. Hungerer", S.L. Kates", C. Zalavras®, P.V. Giannoudis”*9,
R.G. Richards“, M.HJ. Verhofstad"

FRI Consensus Group

P e |December2016

February 2018

® CrossMark

Cil:

Vytvoreni diagnostickych kritérii pro
definici infekéni komplikace pfi
zlomeniné

Jednomyslné rozhodnuti o nutnosti
jednotné definice (bez dalsSiho
rozdélovani)

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

Byly stanoveny dveé kritéria ke stanoveni diagnozy

Sugestivni (infekt podezrelda) nebo Konfirmacni (infekt povrzujici)

Diagnosis

Diagndza FRI je stanovena na zakladeé pozitivity 1
a vice konfirmacnich kritérii

Confirmatory criteria

* = 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
e Swelling
e Radiological signs
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V 4

Faktory ovlivnujici algoritmus terapie FRI

bR Konstrukce stabilni ?
Extrakce kovu
Lokalni antimikrobialni terapie

Extrakce implantatu
Debridement

3

Debridement
Retence implantatu

Lokalni ATB terapie na nosi¢i

* hojeni/zhojeni fraktury

* stabilita OS, kvalita repozice
e stav mékkych tkani

e odstup od OS/ fraktury

e typ implantatu (dlaha, hreb)

e zavaznost infektu, celkovy
stav pacienta
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Bludny kruh nestability a FRI

Contents lists available at ScienceDirect

Injury

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

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

Andrew L. Foster*”<4 T. Fintan Moriarty?, Charalampos Zalavras®, Mario Morgen
Anjali Jaiprakash®, Ross Crawford®, Marc-Antoine Burch®!, Willemijn Boot?,
Kevin Tetsworth“d, Theodore Miclaué, Peter Ochsner”, Michael A. Schuetz<9,

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

» stabilita je dllezZitou soucasti
|écebnych algoritmd.

e jetojeden z nejdulezitéjSich faktor
k rozhodnuti, zda implantat
ponechat ¢i ne

Nestabilita

y

—| Pretrvavajici pohyb v oblasti zliomeniny

Pokracujici traumatizace mékkych tkani

—>|

Zénét
LokaIni imunosuprese
Tvorba hematomu

Zhorsend penetrace

Prerusend neovaskularizace —t Systémovych antimikrobialnich lékd >
Imunitni odpovédi
osteolyza kosti l—>1 Resorpce kosti Uvolnent >
implantatu

Rozvoj prostiedi
podporujiciho rist
mikroorganismu

Zvysujici se osteolyza pri zhorSovani nestability a podpora infekce |(—| Bakterialni proliferace |(7
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Incidence FRI TC CB 2019-2024

2019 1297
2020 1471 36
2021 1597 47
2022 1257 49
2023 1648 43
2024 1358

2,45
2,94
3,90
2,60
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Incidence FRI v oblasti ramenniho pletence TC CB 2019-2024

Pocet osteosyntéz %
(kli¢ni kost, humerus, lopatka) .
243 6 2,5

2019
2020 262 4 1,5
2021 178 8 4,5
2022 202 7 3,5
2023 216 6 2,8
2024

“ﬂ
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FRI jednotlivych oblasti TC CB 2019-2024 / 263 FRI / OS 1340

Klicek 13 0,9
Proximalni humerus 21 1,7
Diafyza humeru 4 0,3
Distalni humerus 5 0,4
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FRI jednotlivych oblasti TC CB 2019-2024 / 263 FRI / OS 1340

Klicek 13 0,9
Diafyza humeru 4 0,3
Distalni humerus 5 0,4
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Injury 2015-2020

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

Risk factors for fracture-related infection after open reduction and )
internal fixation of proximal humerus fractures: A multicenter =
retrospective study of 496 fractures (TRON group study)

1,8% (9/496) X FRI1,7% TC CB

Koichiro Makihara?, Yasuhiko Takegami®* Katsuhiro Tokutake®, Kenichi Yamauchi, 44% SA X 25% TCCB
Yutaka Hiramatsu?, Yui Matsuura?, Shiro Imagama?

2 Department of Orthopaedic Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan
b Department of Hand Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan
¢Department of Orthopaedic Surgery, Toyohashi Municipal Hospital, Toyohashi, Japan

Result: FRI occurred after surgery for proximal humerus fracture in 9 of the 496 patients (1.8%). The
causative organism was methicillin-susceptible Staphylococcus aureus in 4 patients, Pseudomonas aerugi-
nosa in one patient and Enterococcus faecalis in one patient. In the other 3 patients, causative organisms
were not detected. The univariate analysis showed significant differences for present of glenohumeral
fracture dislocation (p = 0.004). Logistic regression analysis showed glenohumeral fracture dislocation to
be the significant explanatory factor for FRI (odds ratio 12.3, p = 0.0375).
Conclusion: This study revealed an infection rate following open reduction and internal fixation of prox-
imal humerus fracture of 1.8% (9 patients) and that Staphylococcus was the most frequent causative or-
ganism. Glenohumeral fracture dislocation is a significant risk for postoperative FRI.

© 2022 Elsevier Ltd. All rights reserved.
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FRI jednotlivych oblasti TC CB 2019-2024 / 263 FRI / OS 1340

Proximalni humerus
Diafyza humeru 4 0,3

Distalni humerus 5 0,4

5 TRAUMATOLOGIE N} gemocnice




Contents lists available at ScienceDirect
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Treatment and outcome of fracture-related infection of the clavicle

2015-2022

Jonathan Sliepen ”, Harm Hoekstra ™, Jolien Onsea *“, Laura Bessems ", Melissa Depypere °, 4 ,5% (28 / 630) XFRIO ,9% TCCB

Nathalie Noppe °, Michiel Herteleer *“, An Sermon ", Stefaan Nijs ', Jan J Vranckx *,

Willem-Jan Metsemakers ™ 32% cutinebacterium aches X

 University Medical Center Groningen, Department of Trauma Surgery, University of Groningen, 9713 GZ Groningen, The Netherlands

" University Hospitals Leuven, Department of Trauma Surgery, 3000 Leuven, Belgium
Results: We evaluated 626 patients with 630 clavicle fractures who underwent ORIF. In total, 28 patients were
diagnosed with an FRL Of these, eight (29%) underwent definitive implant removal, five (18%) underwent
debridement, antimicrobial treatment and implant retention, and fourteen patients (50%) had their implant
exchanged in either a single-stage procedure, a two-stage procedure or after multiple revisions. One patient
(3.6%) underwent resection of the clavicle. Twelve patients (43%) underwent autologous bone grafting (tri-
cortical iliac crest bone graft (n = 6), free vascularized fibular graft (n = 5), cancellous bone graft (n = 1)) to
reconstruct the bone defect. The median follow-up was 32.3 (Pa5-P75: 23.9-51.1) months. Two patients (7.1%)
experienced a recurrence of infection. The functional outcome was satisfactory, with 26 out of 28 patients (93%)
having full range of motion. The median healthcare cost was € 11.506 (P25-P75: € 7.953-23.798) per patient.
Conclusion: FRI is a serious complication that can occur after the surgical treatment of clavicle fractures. In our
opinion, when treated adequately using a multidisciplinary patient-specific approach, the outcome of patients
with an FRI of the clavicle is good. The median healthcare costs of these patients are up to 3.5 times higher
compared to non-infected operatively treated clavicle fractures. Although not studied individually, we consider
factors such as the size of the bone defect, condition of the soft tissue, and patient demand important when it
comes to guiding our surgical decision making in cases of osseous defects.

Fae)

Duration of follow-up (months)
Outcome

No recurrence infection
Recurrence of infection

14% TC CB
N=28
Definitive FRI treatment
DAIR 5(17.9)
Implant removal 8 (28.6)
Exchange of implant 14 (50.0)
Single-stage revision 3(10.7)
Two-stage revision 7 (25.0)
Multiple revisions 4(14.3)
Resection of the clavicle 1(3.6)
Bone graft
None 16 (57.1)
Autologous cancellous bone graft 1(3.6)
Tricortical autologous iliac crest graft 6(21.4)
Free vascularized fibula graft 5(17.9)
Number of reoperations median (min-max) 1(0-19)

32,3 (23.9-51.1)

26 (92.9)
2(7.1)
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30,23 % nalez( polymikrobidlnich
(2 a vice patogen()

Patogeny 2019-2023

patogent
16 19 11 18 18

Stapl;:lrzzc;ccus 32 22.71% 15 15,00%
10 10,00%
Staphylococcus ) 5 11 23 16 12 75 20,78%
epidermidis
5 5,00%
Stafyloc.o‘ccus 1 5 3 3 0 12 3,32%
hominis
0 0,00%
StafyIOt.:c.)ccus 1 3 3 1 4 12 3,32%
capitis
Cutibacterium 3 2 3 3 6 17 4,71% é})e
acnes &
N O
Pseumonada 0 1 2 0 0 3 0,83% » &
‘9’@ x\*\o
Q
X
Stafylococs:us 1 0 1 1 5 3 2.22% S
ludgunesis
2019 2020
Enterobacter sp. 1 1 4 0 1 7 1,94% 2021 2022
2023 = % celkového poctu
Proteus mirrabilis 1 1 1 2 0 5 1,39%
TRAUMATOLOGIE  ~x}grotoance
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Patogeny v oblasti ramenniho pletence u 43 FRI

M Staf aureus u Staf epidermidis m Staf hominis 1 Staf capitis

B Cutibacterium acnes B Seratia cristatus B Propinebacterium acnae B Corynebacterium spp.

Cutinebacterium acnes 23%
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Acta Orthopaedica 2018; 89 (5): 580-584

Growth of Cutibacterium acnes is common on osteosynthesis
material of the shoulder in patients without signs of infection

Anna BOTH 1°, Till O KLATTE 2, Andreas LUBKE 3, Henning BUTTNER !, Maximilian J HARTEL 2,
Lars G GROSSTERLINDEN 4, and Holger ROHDE !

1 Institut fiir Medizinische Mikrobiologie, Virologie und Hygiene, 2 Klinik fiir Unfall- und Wiederherstellungschirurgie, ® Institut fiir Pathologie,
Universitatsklinikum Hamburg-Eppendorf, Hamburg, Germany, * Zentrum fiir Orthopédie, Unfall- und Wirbelséulenchirurgie, Asklepios Klinik Altona,

Hamburg, Germany

* Authors contributed equally to work.
Correspondence: rohde@uke.de

Submitted 2018-03-09. Accepted 2018-05-08.

Results — Bacteria were recovered from devices in 29 of
34 patients from the clavicle group. 27 of 29 positive sam-
ples grew C. acnes. Isolation of C. acnes was more common
in male than in female patients. No bacterial growth was
observed on foreign material from patients in the fibula
group. All patients remained asymptomatic at follow-up.

Interpretation — Growth of C. acnes is common on
osteosynthesis material of the shoulder, especially in males.
Samples were positive irrespective of clinical signs of infec-
tion. Therefore, detection of C. acnes in this clinical setting
is of questionable clinical significance. The high positivity
rate in asymptomatic patients discourages routine sampling
of material in cases without clinical evidence for infection.

29/34 prokazana
pritomnost
bakterii

93% (27/29) positivni C. acnes

16
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ATB profylaxe — zména pristupu?

Cureus

Arshad Igbal *, Muhammad Ali Javaid *, Muhammad Sohail *, Faiz Khan Part of SPRINGER NATURE

Trauma and Orthopaedics, Prince Charles Hospital, Cwm Taf Morgannwg University Health Board, Merthyr Tydfil,

GBR

Review began 08/24/2024
Review ended 09/07/2024
Published 09/15/2024

© Copyright 2024

Igbal et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,

which permits unrestricted use, distribution,

and reproduction in any medium, provided

the original author and source are credited.

DOI: 10.7759/cureus.69460

zména profylaxe z cefalosporind na klindamycin pfed osteosyntézou zlomenin v oblasti
ramene mUze byt prinosna diky lepsi Uu¢innosti proti Cutibacterium acnes, ale pro
optimalni pokryti stafylokokovych infekci je vhodné zvazit jeho kombinaci s baktericidnim
antibiotikem.

vhodnda kombinace cefalosporiny + klindamycin

doplrikova strategie: kombinace s lokalnim antiseptickou pfipravou (benzoylperoxid,
H202) + bariérova prevence (jodova folie), kterd muze snizit bakterialni zatéz

tento pristup by mohl vést k snizeni vyskytu FRI a lepsim vysledkiim v Iécbé zlomenin v

17

oblasti ramene TRAUMATOLOGIE  ~jgristoouce



M, 28, uraz 2019, pad z motocyklu

fr. diaphyseos claviculae sin,
monotrauma

kurak, 20/den
bez dalsi komorbidit
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M, 28, uraz 2019, pad z motocyklu
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M, 28, uraz 2019, pad z motocyklu

fr. diaphyseos claviculae sin,
monotrauma

kurak, 20/den

bez dalsi komorbidit
+ 3M hojeni?
klinicky bez obtizi

20 TRAUMATOLOGIE



M, 28, uraz 2019, pad z motocyklu

T —— e
7 gl
.
5

fr. diaphyseos claviculae sin, e
monotrauma \

kurak, 20/den

bez dalsi komorbidit
+ 9M bolesti medialné, zarudnuti
rtg hojeni?, PSA?, FRI?
CRP 150, leuko 18 tis

suggestivni kreterium

--------
i
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M, 28, uraz 2019, pad z motocyklu

1. faze — revizni operace ,

extrakce implantatu
debridement, vzorky K+C, sonikace

konfirmacni kritérium FRI

\M\“-‘ .‘

e x"x o il
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M, 28, uraz 2019, pad z motocyklu, FRI

e ATB spacer VancogenX + GMT — Masquelet technique
e staf. Aureus 5/5

e ATB iv. terapie — oxacilin 2 g iv. 6D

« dale cefadroxnl p.o. 35D

23 TRAUI




M, 28, uraz 2019, pad z motocyklu, FRI

+ 6T 2. faze
odstranéni ATB spaceru "'
OS plate 3,5 mm

autospongioplastika




M, 28, uraz 2019, pad z motocyklu, FRI

* ATB terapie Cefadroxil + Rifampicin 2T, K+C
negativni

« +5let, zhojeno, bez komplikaci
* plna hybnost a pracovni zatéz

oy
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Z, 50, prosty pad

* Fr diaph humeri | sin disloc, monotrauma
* anamn: kuracka, alkoholismus, epilepsie, paranoidni schizofrenie, HT
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Z, 50, prosty pad

* Fr diaph humeri | sin disloc, monotrauma
* OS hieb + smycka

. TRAUMATOLOGIE



Z, 50, prosty pad
+ 13D, CRP 178 mg/l —> 367g/I, zarudnuti, febrilie, hypotenze, septicky stav

suggestivni kritérium




Z, 50, prosty pad

+ 13D, CRP 178 mg/l —> 367g/I, leuko 7,8
* revize, extrakce OS, K+C, histologie, sonikace

vymeéna OS pres ATB VancogenX spacer



Z, 50, prosty pad FRI — Konfirmaéni kritérium

+ 13D revize
ATB VancogenX spacer

K+C: 4/5 Cutinebaceterium acnes
1/5 S. aureus

+ sonikace Cutinebaceterium acnes

ATB: Klindamycin + Vankomycin i.v. 2T
p.o. Dalacin + Flucloxacilin 4T
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Z, 50, prosty pad FRI

+ 13D, CRP 178 mg/l —> 367g/I

e ATB: Klindamycin + Vankomycin i.v. 2T
p.o. Dalacin + Flucloxacilin 4T

* +6T nova OS dlahou,

— K+Cjiz negativni
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Z, 50, prosty pad FRI

K+C: 4/5 Cutinebaceterium acnes
1/5 S. aureus

+ sonikace Cutinebaceterium acnes

ATB: Klindamycin + Vankomycin i.v. 2t
p.o. Dalacin + Flucloxacilin 4t

+ 8M rtg pfriznivy, bez zn. FRI
ROM 110°, spokojena

e

—ui
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Zaver
Spravna diagnostika je klicem k Uspésné 1écbé FRI (musime patrat po konfirmacnich kritériich)

vvvvvv

mezi extrakci — retenci — ¢i vyménou implantatu)
Lécba FRI musi byt komplexni — zahrnujici chirurgické reseni a cilenou antibiotickou terapii

Zména ATB profylaxe u rizikovych pacientl a v této oblasti v kombinaci cefalosrporinu a
klyndamycinu muUze snizit vyskyt infekci, ale vyZzaduje dalsi vyzkum

Individualni pFistup a spoluprace s pacientem je zasadni pro uspésnou |lécbul!
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Dékuji za pozornost

34
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