Dwuetapowa endoprotezoplastyka rewizyjna w leczeniu
zakazen okotoprotezowych.

Czy spacer moze stanowic zrddto reinfekc;ji?

Two-Stage Revision Arthroplasty in the Management of
Periprosthetic Joint Infections.
Can Spacer Be a Source of Reinfection?
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Introduction

Spacer

Occurrence of Plis:
e 0.4-2.5% - after THA
e 1-2% - after TKA

* 3.2-7 % - after revision arthroplasties

TWO-STAGE REVISION ARTHROPLASTY:
e the preferred method of treating PJI
* the best strategy for infected-joint arthroplasty treatment
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Introduction

Indications to two-stage revision arthroplasty:

patients with systemic manifestations of infection (sepsis)

obvious infection but no organism has been identified
preoperative cultures results difficult to treat, antibiotic-resistance
presence of a sinus tract

inadequate and non-viable soft tissue coverage
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Introduction
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Pre-formed spacers:

* implantable devices indicated to temporarily

replace a prosthesis in a septic revision procedure N -
* allow local antibiotic administration -
* maintenance of joint space and mobilisation
* maintenance of patient mobility between stages
» facilitate of definitive re-implant surgery
* standardized mechanical performance

* reduction of functional recovery time after the two stage procedure
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Introduction

Microbiologic effectiveness of spacer

- allow local antibiotic administration with minimal risk of systemic
toxicity

- minimalize a risk of bacterial resistance to antibiotics, with the higher
concentration of antibiotic in site of infection than the Minimal
Inhibitory Concentration (MIC)

- continuous presence of antibiotic in a temporary implant, which
stops / reduces the growth and colonization of spacer
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 Recent studies reported 14.5 to 29 % positive sonicate
cultures of the removed spacers.

(Sorli L. et al. JBJS 2012; Marin M et al. JClinMicrobiol.2012; Mariconda.et al. BMC MscDis.2013)

* The incidence of reinfection after two-stage exchange
arthroplasty has been estimated at 10-31 %.

(Kurd MF et al. Clin Orthop Res.2010; Kubista et al. Int.Orthop. 2012)




We investigated bacterial species in supposedly healed PJI
patients during second-stage exchange arthroplasties.

This study was designed to detect and/or isolate bacteria
presented on the surfaces of the prefabricated antibiotic-loaded
spacers during the second stage revision surgery.

Bereza et al. BMC Musculoskeletal Disorders (2016) 17:138
DOI 10.1186/512891-016-0991-1 BMC Musculoskeletal

Disorders
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Our clinical interest to perform this study was to find the answer
to following questions:

e if the supposedly healed PJI should be considered as aseptic
without the fear for reimplantation
e if failures could be predictable in some cases?




Characteristic of studied patients

e 13 patients (7 women and 6 men)

attending the Department of Orthopaedic and Traumatology, Medical
University of Silesia, School of Medicine in Katowice, Poland

awaiting second-stage revision arthroplasty of hip or knee, primary
qualified as PJI, or highly suspected as PJI, based on the established criteria

e Age: 50-84 years (mean age 69.2)
* QOperated joints: 4 hips and 9 knees

* The average period between the 15t and 2"9 stage of revision arthroplasty:
153.1 days (approximately 5 months)

Minimum follow-up: 2 years (mean, 32 months; range, 25—36 months)




M

Material and methods:

Laboratory markers (serum indicator of infection: WBC, ESR, CRP)
Preoperative culture of synovial fluid from joint aspiration
Intraoperative tissue cultures

Sonification of removed spacer

Molecular techniques: 16S rRNA sequencing

Histopathological analysis
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Study

Table 1 Clinical details of patients

Patient Affeced CRP before  Time between  Treatment Culture result - Culure results - 7™ stage Miolecular identification Bacteria Folowup (mean,
joine M gage 1% and 2™ 1™ stage identified by 165 rRMA gene 32 months; range,

— 2 2B a o
stage {days) Intraop. specirmen  Preop. samples  Intraop. specirmen Sonicate FRquUETCng 25-36 months)

C-reactive protein:

was significantly elevated in 1of 13 cases (patient nr 11)
- the failure after 2-years observation

in remaining 2 cases CRP level was minimally elevated
- without failures in follow up

In the group with no elevated CRP level (10 patients)
- 4 culture-positive cases (patients 4,8,9, )

woric therapy

healing)
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Table 1 Clinical details of patients

Patient Affecced CRP before Time betwesn  Treatment Culture result - Culure results - 7™ stage Miolecular identification Bacteria Folowup (mean,
joine M gage 1% and 2™ 1™ stage identified by 165 rRMA gene 32 months; range,
stage {days) Intracp. spede‘ Preon. samaﬁ Intraop. specirmen  Sonicate sequencing 25-36 months)
(joinit fAuid)
nmegative negative negative Geohaciius srearadhenmofilus, healed
G wuskoand
The negative joint fluid culture negaive | negative negatve  Lactobacilus fenseni, L death
acidophilus, L fonicalis
results before 2nd Stage revision negative negative negative Proudomonas aeriginasa, healed
. P resimoeans
In a" cases. nmegative negative Raksronia Movosphingobium nifrogenifigans, healed
pickarti M. hassiocurm, Beadyrhizobium
Japanicum, B Booningenss,
5 H 64 145 Restoration Stryker  negative megative negative magative Hetsially prewrmonioe healed
] K <5 170 Scoepio TS Styker  negatie negative negatie negative fehsielly pnermonios healed
T K [ 184 Sooepio TS Strvker  Micracocous sp. megative negative negative % lugdumnensis, 5 homing healed
] K <5 E8 Soorpio TS Stvker  Sirepdococous negative . epidenmicks negative ConymebacTaninm weitalerivomns, healed
wirkaans . muckaciens
9 K <5 150 Sooepio TS Styker  Ecolf negative negative Rakrania Rubrohacter mdanophius, Costridium  healed
pickarti sacchamgerburdaceionioum
10 K <5 150 Sooepio TS Stvker  Endemocoorus megative negatie negative Tuberibacilus cafids, Barills akyicols  healed
faenals
1 K EEA | 140 Sooepio TS Stvker  Adnefobacter negative negative negative nagaiive failure: prolonged
hegerrinnd antibeoitic thermpy
Entembacter {recumant joint
Clanae affusion)
12 H <5 135 Restoration Stryker  Entemocoorus negative negatie negative BrevdbarTaniuinm MvenSEurgenss, healed
faedium B pawcivorans
13 K <5 180 Amhrodesis Chi  Staphydoooarus \ nmegative ) 3. epidermidis 5 epidermmidis)  Adinefobacter johnsoni, A pardus failure: prolonged
plare ILFELIS antitonic therapy
{prolomged wowsnd
haling)
i hip, ¥ kniese
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Table 1 Clinical details of patients

Patient Affecced CRP before Time betesen  Treatment Culture result - Culure results - 7™ stage Miolecular identification Bacteria Folowup (mean,
joine M gage 1% and 2™ 1™ stage identified by 165 rRMA gene 32 months; range,
stage {days) Intraop. specirmen  Preop. samples  Intraop. specirmen Sonicate sequencing 25-36 months)
(joinit fAuid)
1 H . Hecioratinn Srevke e.0 e megative negative negative Geohaciius srearadhenmofilus, healed
G vukoand
negative magative Lacrobacills jersend, L deaath
The presence of aadoptibs L fomical
negatie negative Proyidomondas aerugimasa, healed
H ? P resimoeans
microorganisms on the surface e ) e -
. . pickarti M. hassigoum, Bm:l}uhaﬁcbw:-'r
of prefabricated spacers: japonicum, & lasningens,
negative magative Hetsially prewrmonioe healed
negatie negative fehsielly pnermonios healed
5 . . negative negative % lugdumnensis, 5 homing healed
|n 15 % Of patlents In 5. epidermis megative Conmebartenum weisleriomans, healed
. . . . muckaciens
Intraoperative specimens negative Ralionia | Aubrobacier wlanaphius Clstridium  healed
pickarti sacchamgerburdaceionioum
negatie negative Tuberibacilus cafids, Barills akyicols  healed
2 i i failure: prolonged
in 23 % cases after rame e e ot theapy
{recurment point
1 1 effusi
sonication | e
negatie negative BrevdbarTaniuinm MvenSEurgenss, healed
B pawcivorans
megative 3. epidermidis 5 epidermmidis)  Adinefobacter johnsoni, A pardus failure: prolonged
plare ILFELIS antitonic therapy
{prolomged wowsnd
haling)
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Study

The presence of bacterial DNA
was confirmed with molecular testing
in 92 % of patients
with negative synovial fluid cultures.

Sequencing of 16S rRNA revealed 2 or more

different opportunistic bacteria:
S. epidermidis
Klebsiella pneumoniae
Acinetobacter spp.
Pseudomonas spp.
Lactobacillus spp.

most of them belongs to human or
environmental microflora with low virulence.
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Molecular identification Bacieria
idenitified by 165 rRMNA gene
Seq|Ueming

Cephacilius sragrothenmodiles,

G vascand

Lacrobacills jersend, L
acidophilus, L fonicalis
Proyidomondas aerugimasa,

# resinovonans
Movasphingobium nifragenifigents,
M. hassiocurm, Beadyrhizobium

Jjopanicun, B Booningenss,

Hetsially prewrmonioe

fehsielly pnermonios

% lugdumnensis, 5 homing
ConymebacTaninm weitalerivomns,

. muckaciens

Rubrohacter sdanophius, Clostridiue
sacchamgerburdaceionioum

Tuberibacilus cafids, Bacilus algicoly

negative

BrevibacTaniunm favenspurgense,
B pawcivorans

midi]  Acinetobacter johnsoni, A pardus

Followup (mean,
32 months; range,
25-36 mioniths)

aaled
daath
Fsaaled

aaled

healed
healed
healed
healed

heaaled
Faled

failure: prolonged
antibeoitic thermpy
{recumant point
effusion)

Fsaaled

failure: prolonged
antitonic therapy
{prolomged wowsnd
healing)




Study

tification Bacterla Folowup (mean,
E rRMA gene 31 rnoniths; range,
2536 maodiths)

Follow-up

In 10 patients no failures were noted: lack of any
clinical features of infection, radiological findings
of implants loosening, increasing laboratory
markers, and prolonged antibiotic therapy.

The clinical examination revealed good outcomes.

Failure at final follow-up was recorded in 2 (16.6 %)
patients

failure: prolonged
antitonic therapy




oL [mean,

Follow-up: failure: N B O S e
PATIENT NR 11 | ~

(persistent elevated concentation of CRP

before 2nd stage) N
periodic effusion without ’f;ﬁ L“

persistent pain equtie
the presence of MSSE in 1/3 e

arthrocentesis in the early
postoperative period

minimal radiolucency under the
tibial component - not assessed
as implant loosening

Targeted antimicrobial therapy was / e ke
administered. frdonged wouns
For these reasons this case was

assessed as a failure.




Follow-up: failure:
PATIENT NR 13

Infection with S. epidermidis

- medical history of the

patient (knee joint infection many
years ago, clinical signs of infection
after primary knee joint

negatie

arthroplasty)
- the growth of S. aureus _
from intraoperative tissue
samples taken during the 15t
stage revision surgery.

3. epidermiis

Molecular identification Baderia

negative

nagative BrevibacTaniunm favenspurgense,
B pawcivorans

5 epidermmidis  Adinefobacter johnsoni, A pardus

Followup (mean,
32 months; range,
25-36 mioniths)

healed
deaath

healed
healed
healed
healed

aled
haaled

m  he=aled

g healed

failure: prolonged
antibeoitic thermpy
{recumant point
effusion)




Study

e results - 7™ stage Miolecular iderification Bamieria Followup (mean,
32 months; range,
2536 maodiths)

Follow-up: failure: - —
PATIENT NR 13 : desth

Fsaaled

Finally underwent arthrodesis | | | e heskea

of the knee joint 4 "
(general medical condition .‘ Al ot

and the high risk of reinfection) ’ 4 hesled

heaaled

Prolonged wound healing, " oo hesled
the positive culture results from . rclonges
anTECentic T erapy

intraoperative specimens | tecure o
and sonicate fluid (S.epidermidis) neske ke eibaietm meepusen:

3. epidermiis 5 epidermmidis  Adinefobacter johnsoni, A pardus

were the reason for long-term
antibiotic therapy in this case.




Study

e results - 7™ stage Miolecular iderification Bamieria Followup (mean,
32 months; range,
2536 maodiths)

Follow-up: failure: - —
PATIENT NR 13 : desth

Fsaaled

Followed by recommendation | (A | e hesled
of some authors : 4 s
healed

removal of prosthesis or : B/ -
arthrodesis can be performed = pesled

heaaled

in cases of serious
comorbidity or unacceptable N
by the patient repeated | EEI'L'};T-”
surgery or which seem vegithe  regaie  Brebocm avensugense,

B pawcivorans

d e e m e d u n S a fe . 3. epidermiis 5 epidermmidis  Adinefobacter johnsoni, A pardus

g healed

viatthews PC, Berendt AR, McNally MA, Byren 1. Diagnosis and management
of prosthetic joint infection. BMJ. 2009:338b1773.




Conclusion

The lack of clinical signs of infection, negative
culture results of pre- and intraoperative samples
do not exclude existence of bacteria on the surfaces
of preformed antibiotic-loaded spacers
used in two-stage exchange arthroplasties.
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Conclusion

The positive results of sonication and molecular tests
should be interpreted as real pathogenicity factors
in the light of the clinical, microbiological
and histopathological data, especially for patients
with immunodeficiency.
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Conclusion

More attention should be paid to reimplantation
of spacers in patients without clinical symptoms
of infection with prolonged elevated level of CRP and
in cases of prior infectious process of operated joint.
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Conclusion

Period beetwen stages..
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Conclusion

How long should the spacer be kept in
the periprosthetic infection site?
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How long should the spacer be keep in

Conclusion

the periprosthetic infection site?

Prolonged period between two stages of revision
arthroplasty could be the reason for colonization of

' spacer surfaces with new microorganisms, especially
» dangerous for patients with immunodeficiency.
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Conclusion

IDSA GUIDELINES

Malini Rao,** Arlen Hanssen,” and Walter R. Wilson'

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

Douglas R. Osmon,! Elie F. Berbari,! Anthony R. Berendt? Daniel Lew.? Wemer Zimmerli," James M. Steckelberg,!

"Division of Infectious Diseases, Mayo Clinic College of Madicine, Rochester, Minnesota; “Bone Infection Unit, Nuffield Orthopasdic Centre, Oxford
Lniversity Hospitals NHS Trust, United Kingdom; 3Division of Infectious Diseases, Department of ntemal Medicine, University of Geneva Hospitals,

“Basel University Medical Clinic, Liestal, Switzerland, “Division of Infectious Diseases, Department of Medicine, and SDepartment of Orthopaedic
Surgery, University of Pittshurgh School of Medicine, Pennsylvania, and "Department of Orthopedics, Mayo Clhinic College of Medicing,

Rochestar, Minnesota

Iy quality for this procedure. In earlier cohort studies, early
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
while systemic antimicrobials are still being administered in
selected situations when the infection is not due to MRSA,
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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4.

Taking into consideration our results and observations
of other authors, the shortening of time interval
between stages to 6—14 weeks is beneficial.

Bertazzoni Minelli E, Benini A, Magnan B, Bartolozzi P. Release of gentamicin Fink B, Vogt S, Reinsch M, Blchner H. Sufficient release of antibiotic by a

and vancomycin from temporary human hip spacers in two-stage revision spacer 6 weeks after implantation in two-stage revision of infected hip
of infected arthroplasty. J Antimicrob Chermother. 2004,53329-34. prostheses. Clin Orthop Relat Res. 2011:469:3141-7.
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Is there a place for one-stage arthroplasty?

INDICATION:

when effective antibiotics are available but not in patients
with systemic manifestations of infection (sepsis).

RELATIVE CONTRAINDICATIONS:
lack of identification of an organism preoperatively

the presence of a sinus tract

severe soft tissue involvement that may lead to the need
for flap coverage




Thank you for attention!
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