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Endoprotezoplastyki pierwotne

- stawow biodrowych i kolanowych (2016r.): 71 122
(endoprotezoplastyka kolana : wszystkich endoprotezopalstyk)

- stawow biodrowych i kolanowych (2017r.): 84 321
(endoprotezoplastyka kolana : wszystkich endoprotezopalstyk)

ZAKAZENIE OKOLOPROTEZOWE:
0.4 - 2.5% - po pierwotnych endoprotezoplastykach stawow biodrowych
1- 2% - po pierwotnych endoprotezoplastykach stawow kolanowych

* - na podstawie raportu Centralnej Bazy Endoprotezoplastyk NFZ
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Musculoskeletal Infection Society (MSIS)
European Bone and Joint Infection Society (EBJIS)

Infectious Diseases Society of America (IDSA)
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WSKAZANIA DO DWUETAPOWEJ
ENDOPROTEZOPLASTYKI
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SPACER [ JEGO ZALETY

zachowuje przestrzen stawowa
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podczas drugiego etapu endoprotezoplastyki rewizyjnej

Sorlil. et al. JBJS 2012
Marin M et al. JClinMicrobiol.2012
Mariconda.et al. BMC MScDis.2013

Reinfekcjepo dwuetapowej endoprotezoplastyce

Kurd MF et al. Clin Orthop Res.2010
Kubista et al. IntOrthop. 2012
Kunutsor et al. PLoS One 2015
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Patient Affected CRP before Time between  Treatment Culture result - Culture results - 2 stage Molecular identification Bacternia Followasp {rmean,
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Jak dtugo utrzymywac spacer
aby uzyskac eradykacje,
uniknac jego kolonizacji
i w koncu przeprowadzi¢ drugi etap zabiegu?
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W naszym badaniu odstep pomiedzy | a Il wynosit ok.

Czas utrzymywania spacera powienien by¢ wystarczajgcy do
przeprowadzenia eradykacji, jednak moze byc¢ juz granica dzielgca od kolonizacji.

Citak M et al. OpenOrthop, 2015

Fink B et al, Clin Orthop. Relat. Res 2011
Bertazzoni et al, J. Antimicrob Chemiother. 2004
Osmon et al., Clin Infect Dis. 2013



IDSA GUIDELINES Jak dtugo utrzymywac spacer

Diagnosis and Management of Prosthetic Joint [CIVACIS [
Infection: Clinical Practice Guidelines by the olonizacji
Infectious Diseases Society of America® :

drugi etap zabiegu?

Douglas R. Osmon,! Elie F. Berbari,! Anthony R. Berendt? Daniel Lew.? Werner Zimmerli," James M. Steckelberg,!
Nalini Rao,*® Arlen Hanssen,” and Walter R. Wilson'

"Division of Infectious Diseases, Mayo Clinic College of Medicine, Rochester, Minnesota; “Bone Infection Unit, Nuffield Orthopasdic Centre, Oxford
Uiniversity Hospitals NHS Trust, United Kingdom; 2Division of Infectious 5, Department of intemal Medicing, University of Geneva Hospitals,
dical Clinic, Liestal, Switzerland; *Division of Infect ases, Department of Madicine, and "Department of Drthopaedic

ly qualify for this procedure. In earlier cohort studies, early 5sit ok.
reimplantation within 3 weeks after resection resulted in a

higher failure rate [110]. Cohort studies from Europe revealed

a favorable outcome with reimplantation within 2-6 weeks (o) VASI(=l8 byé wystarczajacy do
while systemic antimicrobials are still being administered in iuz granica dZiE'QCQ od kolonizacji.
selected situations when the infection is not due to MESA,

enterococci, multidrug-resistant gram-negative organisms [2].

Delayed reimplantation after 4=-6 weeks of intravenous antimi-

crobial therapy and an antibiotic-free period of 2-8 weeks has

been highly successful. This strategy is used frequently in the
United States [13, 104, 106, 120]. The use of an articulating
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Pro Implant Foundation

www.pro-implant-foundation.org

Change of mobile parts
2 weeks 10 weeks

Retention of fixed Débridement & biopsies
prosthetic e l I i.v. antibiotics
components without

Explantation & implantation
antibiofilm activity

2 weeks 10 weeks e
p.0. antibiotics

One-stage exchange without antibiofilm

. _ activity
Explantation Implantation

p.o. antibiotics with

1week 9 weeks antibiofilm activity

Two-stage exchange
(short interval)

Ex- and reimplantation
Explantation Implantation of prosthesis

Two-stage exchange 2 weeks 4 weeks
(long interval)

1 week 5weeks

Biofilm treatment

Explantation Implantation

Three-stage exchange




Retention of fixed
prosthetic
components

One-stage exchange

Two-stage exchange
(short interval)

Two-stage exchange
(long interval)

Three-stage exchange

Pro Implant Foundation

www.pro-implant-foundation.org

Change of mobile parts
2 weeks

— —

Explantation & implantation

2 weeks

Explantation

1 week

Explantation

10 weeks

Implantation

9 weeks

Implantation

1 week 5 weeks

ation

1 week 5 weeks

Ul

Débridement & biopsies

i.v. antibiotics
without
antibiofilm activity

p.o. antibiotics
without antibiofilm

activity

p.o. antibiotics with
antibiofilm activity

Ex- and reimplantation
of prosthesis

Osteomyelitis
treatment

.»...shortinterval has a
similar outcome than
with long interval,
when highly active
antibiotic therapy is
used.”
Winkler et al., 2018




Retention of fixed
prosthetic
components

One-stage exchange

Two-stage exchange
(short interval)

Two-stage exchange
(long interval)

Three-stage exchange

Change of mobile parts
2 weeks

49_>_

Explantation & implantation

| ! 2 weeks 10 weeks

Explantation Implantation

} }2 we.! !1 week 9 weeks

Explantation

10 weeks

Implantation

HLWEE}; 5
u“

ation

‘ ‘1 week 5

N

2W AW 1W  5W
No prosthesis | Prosthesis
Osteomyelitis | Biofilm-active

therapy

therapy

Sugpissiﬂn Eradication
No rifampin rifampin

during interval!
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Powiktanie

Pacjent NR 11
(utrzymujgce sie wysokie CRP)

Okresowe wysieki w stawie
bez statego bolu
Obecnosc MSSE w 1/3
punkcji stawu we
wczesnym okresie pooper.
Niewielkie przejasnienie
pod elementem
piszczelowym — w
odniesieniu do pooper. rtg
nie zakwalifikowane jako
obluzowanie

Celowana dtugotrwata
antybiotykoterapia



|
:I entification Baoaria Folowup (mean,
L LELI 165 rRMA gene 32 months; range,

o o o | 25-36 moniths)
Powiktanie: . |
PGCje ntNR 13 ' stegrathermofilus, healed

yO! 10.1186/51289)

Infekcja : S.epidermidi s, S.aureus

- Obcigzajgcy wywiad :
zakazenie stawu w przesztosci,
zakazenie okotoprotezowe

S.aureus

Artrodeza €. muckan

niegative Rakfonia Rutwohar
packartii sacchanoy

Przedtuzone gojenie rany z
identyfikacjg S.epidermidis
(intraop.tissue , sonicate ) : negative negatie  negative

negative megative Tishearibaa

Dtugotrwata antybiotykoterapia

niegative Brevibuers
B pay

5. epidanmics 5 epidermidis  Acinetobacter johnsond, A panrds failune: prolonged
anitibeotic therapy

(profofged wWiown
healing)
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L LELI 165 rRMA gene 32 months; range,

o o o | 25-36 moniths)
Powiktanie: . |
PGCje ntNR 13 ' stegrathermofilus, healed

yO! 10.1186/51289)

Usuniecie endoprotezy lub
arfrodeze mozna rozwazyC w
przypadku braku warunkow do
planowania dalszego
kilkuetapowego leczenia
operacyjnego
. muckio
w przypadku pacjentow z : negative Ralsionia  Rubrobac
licznymi obcigzeniami paen e
ryzyko znacznego pogorszenia
stanu zdrowia / zgonu ' negative pegElE - megane
brak zgody na wieloetapowe
leczenie r negative Brevibarts

B peaucy

negative megative Tishearibaa

5. epidanmics 5 epidermidis  Acinetobacter johnsond, A panrds failune: prolonged
anitibeotic therapy

Matthews PC et al. BMJ, 2009 {prolonged woun

saling)
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WSKAZANIA DO JEDNOETAPOWEJ
ENDOPROTEZOPLASTYKI

- zidentyfikowany mikroorganizm z okreslong antybiotykowrazliwoscig
- dostepnosc¢ skutecznych antybiotykow

- dobra jakos¢ tkanek miekkich / skory pozwalajgcych zamknac rane
- dopuszczalne niewielkie ubytki kostne

- pacjenci z z ogolnoustrojowymi objawami zakazenia

- obecnosc¢ przetoki ...(trudnej do wyciecia)

- brak przedoperacyjnego rozpoznania patogenu (culture-neg. PJI)
- Znaczne zajecie tkanek miekkich zmianami zapalnymi



WSKAZANIA DO JEDNOETAPOWEJ
ENDOPROTEZOPLASTYKI

Table 1 Intemational criteria for one-stage exchange. UCLH, University College London Hospital; ISDA, Infectious Diseases Society of America

ENDO Klinmik critena for
one-stage exchange [41]

UCLH critena for
one-stage exchange [26]

Infectious Diseases Society of Amenca

cntena for one-stage exchange [19]

International consensus meeting
critena for one-stage exchange [42]

Total hip arthroplasty

Organism identfied
pre-operatively

Organism susceptible
to antibiotics

Organism 1dentified
pre-operatively

Organism susceptible
to antibiotics

Organism identified pre-operatively

Organism susceptible to antibiotics
with high oral bioavailability

Organism identified pre-operatively

Orzanism susceptible to antibiotics

Good soft ussue

Good soft tussue
Good bone stock
Bone grafiing not required

Antbiotic-loaded cement used for
definitive implant fixation

Rowan FE, Donaldson MJ, Pietrzak JR, Haddad FS.
The Role of One-Stage Exchange for Prosthetic Joint Infection. Curr Rev Musculoskelet Med. 2018 Jul 9.




PRZECIWWSKAZANIA DO JEDNOETAPOWEJ
ENDOPROTEZOPLASTYKI

UCLH contraindications [35]

ENDO Klinik

ISDA contraindications [19]  International consensus meeting [42]

contraindications [41]

Local

Significant soft tissue
COMPromise

Significant bone loss
precluding cemented
reconstruction

Peripheral vascular
disease

Immunosuppression
Concurrent sepsis
Systemic disease

Remnfection

Multiresistant organisms

MRSA/MRSE
Polymicrobial infection

Unusual commensals

Unusual resistance profiles

Unidentified

Failure of > 2 previous
one-stage procedures
Infection spreading to the
neurovascular bundle

Unclear pre-operative bactenal
specification

Non-availability of appropnate
antibiotics

High antibiotic resistance

Sinus tract with unclear
bacterial specification

No prior two-stage

exchange for infection

Poor soft tissue

Difficult to treat

MICTOOrZanisms

The presence of generalised sepsis

Infections in which the bactena is
not identified

Infection caused by a drug-resistant
bacteria

The presence of a sinus tract

The presence of severe soft tissue

deficiency over the joint

Rowan FE, Donaldson MJ, Pietrzak JR, Haddad FS.
The Role of One-Stage Exchange for Prosthetic Joint Infection.
Curr Rev Musculoskelet Med. 2018 Jul
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Identification of silent prosthetic joint infection: preliminary
report of a prospective controlled study
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Malgorzata Aptekorz - Iwona Wilk - Damian J. Kusz -
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|dentification of Asymptomatic Prosthetic Joint Infection
Microbiologic and Operative Treatment Outcomes

Przemystaw L. Bereza!' Alicja Ekiel” Aleksandra Augusciak-Duma® Matgorzata Aptekorz?
Iwona Wilk? Piotr Wojciechowski, Damian J. Kusz! and Gayane Martirosian®*

Charakterystyka badanej grupy:

37 pacjentow (21 kobiet i 16 mezczyzn)
Wiek 66.1 lat (39-81 lat)
Endoprotezy stawéw biodrowych: 30
stawow kolanowych: 7
Sredni czas od zabiegu pierwotnego
do zabiegu rewizyjnego: 110 miesiecy
(3-336 miesiecy) tj. ok. 9 lat



Culture Svstemic inflammatory markers Tvpe of prostheses Age of
implant Operative Type of
Patient Joint fluid Intra-operative specimens Sonicate CRP WEBC C uc (meos) procedure failure
1 S. aureus 5. aureus S. aureus 93.4 N + 3 Spacer P-atb
2 S. aureus 5. aureus S. aureus 325 N + 6 Spacer Arthrodesis
3 E. cloacae S. epidermidis, §. hominis  E. cloacae 39 N + 40 Spacer None
4 E. cloacae 5. epidermidis, 8. hominis E. cloacae N N + 40 Partial exchange None
5 8. hominis 0 organism 5. hominis, 18.6 N + 36 Spacer None
R. pickettii
6 No organism E. faecalis E. faecalis N N + 43 Partial exchange None
7 No organism S.epidermidis 5. epidermidis N N + 230 Partial exchange Pih, P-atb
3 No organism S.epidermidis No organism N N + 168 Spacer MNone
9 No organism Mo organism 5. epidermidis 158 156 + 96 Spacer MNone
10 No organism No organism R. pickettii N N + 164 Total exchange None
11 No organism Mo organism R. pickettii N N + 132 Total exchange MNone
12 No organism No organism R. pickettii N 11.3 + 120 Total exchange None
13 S. epidermidis] No organism No organism N N + 156 Partial exchange None
14 No organism Mo organism No organism N N + 17 Spacer MNone
15 No organism No organism No organism N N + 84 Spacer P-atb
16 No organism Mo organism No organism N N + 50 Spacer Pih, P-atb
17 No organism No organism No organism N N + 6 Total exchange None
18 No organism No organism No organism N N + 168 Total exchange None
19 No organism Mo organism No organism N N + 108 Total exchange MNone
20 No organism No organism No organism N N + 96 Partial exchange None
21 No organism No organism No organism N N + 240 Total exchange Pih, P-atb
22 No organism Mo organism No organism N N + 120 Total exchange Pih, P-atb
1 No organism N N + 109 Partial exchange None
No organism N N + 132 Partial exchange None
No organism N N + 45 Spacer None
PIyn S'l'qwowy No organism N N - 120 Partial exchange None
No organism N N + 96 Partial exchange None
No organism N N + 98 Partial exchange None
. or o No organism N N + 225 Partial exchange None
dodatnie Wynlkl No organism N N - 90  Total exchange  None
No organism N N + 24 Total exchange None
No organism N N + 140 Partial exchange None
1 o) No organism N N + 124 Spacer None
- No organism N N + 138 Partial exchange None
No organism N N + 276 Partial exchange Pih, P-atb
No organism N N + 132 Partial exchange None
No organism N N + 192 Spacer MNone

C=cemented; CRP=C-reactive protein; N=normal value (CRP: N< 10mg/L; WBC: N< 10,000/mm”); P-ath — prolonged antibiotic therapy, Pih=prolonged incision healing; UC =uncemented;
AN —warbiite Blaosd =11



Svstemic inflammatory markers Tvpe of prostheses Age of

implant Operative Type of
Patient Joint fluid Intra-operative specimens Sonicate CRP WEBC C uc (meos) procedure failure
1 . AUTENS . AUFeus S. aureus 93.4 N + 3 Spacer P-atb
2 . AUFeNs . AUreus S. aureus 325 N + 6 Spacer Arthrodesis
3 . cloacae . epidermidis, S. hominis § E. cloacae 39 N + 40 Spacer None
4 . cloacae 5. epidermidis, §. hominis | E. cloacae N N + 40 Partial exchange None
5 . hominis 0 organism 5. hominis, 18.6 N + 36 Spacer None
R. pickettii
6 No organism E. faecalis E. faecalis N N + 43 Partial exchange None
7 No organism S.epidermidis 5. epidermidis N N + 230 Partial exchange Pih, P-atb
3 No organism S.epidermidis No organism N N + 168 Spacer MNone
9 No organism Mo organism 5. epidermidis 158 156 + 96 Spacer MNone
No organism No organism R. pickettii N N + 164 Total exchange None
No organism : R. pickettii N N + 132 Total exchange MNone
No organis Material R pickettii N 11.3 - 120 Total exchange  None
fo organism N N + 156 Partial exchange None
0 organism N N + 17 Spacer None
, UZYS kqny. . o c}rganism N N + 84 Sgcer P-atb
O Oroanism N N + 50 Spacer Pih, P-atb
erdopequYJnle o m‘ﬁanism N N + 6 T];?al exchange None
0 organism N N + 168 Total exchange None
O organism N N + 108 Total exchange MNone
i 17¢ o organism N N - 96 Partial exchange None
dOdqfnle Wynlkl 0 organism N N + 240 Total exchange Pih, P-atb
O organism N N + 120 Total exchange Pih, P-atb
1 8 97 0 organism N N + 109 Partial exchange None
° o O organism N N + 132 Partial exchange None
: No organism N N + 45 Spacer None
PIyn squowy is No organism N N - 120 Partial exchange None
1 No organism N N + 96 Partial exchange None
No organism N N + 98 Partial exchange None
. or o i No organism N N + 225 Partial exchange None
dodatnie Wynlkl i No organism N N - 90  Total exchange  None
1 No organism N N + 24 Total exchange None
1 No organism N N + 140 Partial exchange None
1 o) 1 No organism N N + 124 Spacer None
- 1 No organism N N + 138 Partial exchange None
1 No organism N N + 276 Partial exchange Pih, P-atb
No organism N N + 132 Partial exchange None
No organism N N + 192 Spacer MNone

C=cemented; CRP=C-reactive protein; N=normal value (CRP: N< 10mg/L; WBC: N< 10,000/mm”); P-ath — prolonged antibiotic therapy, Pih=prolonged incision healing; UC =uncemented;
AN —warbiite Blaosd =11



Svstemic inflammatory markers Tvpe of prostheses Age of
implant Operative Type of
Patient Joint fluid CRP WEBC C uc (meos) procedure failure
1 S. aureus 5. aureus N + 3 Spacer P-atb
2 S. aureus 5. aureus N + 6 Spacer Arthrodesis
3 E. cloacae S. epidermidis, S. ho SOnichjq N + 40 Spacer None
4 E. cloacae 5. epidermidis, 8. ho N + 40 Partial exchange None
5 8. hominis 0 organism N + 36 Spacer None
6 No organism [ E. faecalis i ilei N - 48 Partial exchange None
7 No organism S.epidermidis dOdqinle Wynlkl N + 230 Partial exchange Pih, P-atb
3 No organism S.epidermidis N + 168 Spacer MNone
9 No organism Mo organism 2 9 77 156 + 96 Spacer None
10 No organism No organism ° (o] N + 164 Total exchange None
11 No organism : N + 132 Total exchange MNone
12 No organis i 11.3 + 120 Total exchange None
13 g Mqie"q' - N + 156 Partial exchaﬁge None
14 0 organism N N + 17 Spacer None
15 i , UZYS kqny. . o c}rganism N N + 84 Sﬁ-:er P-atb
16 1 O Oroanism N N + 50 Spacer Pih, P-atb
17 i erdopequYJnle o m‘ﬁanism N N + 6 T];?al exchange None
18 0 organism N N + 168 Total exchange None
19 i O organism N N + 108 Total exchange MNone
20 i i 17¢ o organism N N - 96 Partial exchange None
21 i dOdqfnle Wynlkl 0 organism N N + 240 Total exchange Pih, P-atb
22 O organism N N + 120 Total exchange Pih, P-atb
1 8 97 0 organism N N + 109 Partial exchange None
° o O organism N N + 132 Partial exchange None
: No organism N N + 45 Spacer None
PIyn squowy is No organism N N - 120 Partial exchange None
1 No organism N N + 96 Partial exchange None
No organism N N + 98 Partial exchange None
. or o No organism N N + 225 Partial exchange None
dodatnie Wynlkl No organism N N - 90  Total exchange  None
No organism N N + 24 Total exchange None
No organism N N + 140 Partial exchange None
1 o) No organism N N + 124 Spacer None
- No organism N N + 138 Partial exchange None
No organism N N + 276 Partial exchange Pih, P-atb
No organism N N + 132 Partial exchange None
N N + 192 Spacer MNone

4 No organism

C=cemented; CRP=C-reactive protein; N=normal value (CRP: N< 10mg/L; WBC: N< 10,000/mm”); P-ath — prolonged antibiotic therapy, Pih=prolonged incision healing; UC =uncemented;

AN —warbiite Blaosd =11



Wyniki

Tab. Rodzagj pierwotne] endoprotezoplastyki, przeprowadzonego typu rewizji
| uzyskanych wynikow badan hodowli mikrobiologicznej w badanej grupie.

Treated joint
and implant N (%)

Hip 30 (81)
Cemented 21 (70

MNon-cemented
Press-fit
Screwable cup

Knee

Tvpe of revision Failures Culture results

surgery for at two-vear
loosened implant followup Positive

.

6 partial revisions 1 (case 4)
10 total revisions . -
5 spacers

5 partial revisions . 1 {case T)
4 partial revisions -
7 spacers 3 2 (cases 1 and 2)

Negative

4
2 (cases 21 and 22)
1 (case 16)

1 (case 35)

1 (case 15)




Wyniki

« JEDNOETAPOWA « DWUETAPOWA
ENDOPROTEZOPLASTYKA: ENDOPROTEZOPLASTYKA:
 Przeprowadzona u 2/3 pacjentéw + Wykonana u 1/3 pacjentow
(25/37)] (12/37)
* Przeprowadzona u 76% (22/29) « Wykonana u 24% pacjentow
pacjentow z ujemnymi wynikami Z ujemnymi wynikami posiewow
posiewow: Z podejrzeniem klinicznym PJI

czesciowa wymiana: 41% (12/29)

catkowita wymiana: 35% (10/29)



Wyniki

2 letni okres obserwacii:

9 powiktan (przedtuzona antybiotykoterapia spowodowana
zaburzeniem gojenia rany)

- Powiktania byly obserwowane czesciej u pacjentéw z dodatnim
wyhikiem posiewow niz u pacjentow z ujemnymi wynikami posiewow,
odpowiednio 50% vs 17.2% (p = 0.08)

- Powiktania byty czestsze u pacjentéw operowanych metodq
dwuetapowej endoprotezoplastyki stawow

- Powiktania obserwowano v 42.8% pacjentow leczonych z powodu
obluzowania endoprotezy kolana i v 20% pacjentow leczonych
z powodu obluzowania endoprotezy stawu biodrowego



2 letni okres obserwacii:

? poy
zabu

* Powil
wynil
odpc¢

* Powil
dwue

* Powil du
obluzowania endoprotezy kolana i v 20% pacjentow leczonych z
powodu obluzowania endoprotezy stawu biodrowego

awow,




PODSUMOWANIE

W leczeniv pdéznych infekcji okotoprotezowych nalezy rozwazac¢ mozliwosc
przeprowadzenia jednoetapowej endoprotezoplastyki majgc na uwadze

wskazania i przeciwwskazania, a takze

- jedna hospitalizacja

- stworzenie lepszych warunkow do rehabilitaciji

- mozliwos¢ szybszego powrotu do codziennych czynnosci
- mniejszy wskaznik zachorowalnosci i Smiertelnosci

- mniejsze naktady finansowe

przy porownywalnym ryzyku reinfekcji (one-stage vs two-stage, 7.6% vs 8.8%)
i podobnych wynikach klinicznych w porownaniu do dwuetapowej rewiz;ji.

Setor K et al. European Journal of Epidemiology, 2018
Meta-Analysis:
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