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Prosthetigoint infections

A PJ prostheticjoint
A PJI =prostheticjoint infection
A Levelsof evidence S g e e

r

[praferably




Background

A PJ areeommon 2030 = 4 millionyr in the USA
A Joint replacement
I Qualityof life
I Symptonrelief
I Restorationof limb function ¢ mobility, independence
A Prosthetigjoint infection (PJI)
I Seriouscomplication
I 1-2% over difetime of the prosthesis
A Stillsomeunansweredjuestions
A Best managementmultidisciplinary




Casestudy

A 83 yearold woman
A Bilateraltotal knie prostheseg 21 y back
A No other medical problems

A Shoulder problems in the last weeks: 2 steroid infiltratigns
no effect

A Aweek ago: starts to have painful, swollen right knie, and
feels generally unwell



Risk factors?

Retrospectivestudyof 462 cases: A In a caseontrol studyincluding126 patientswith PJI
Major risk factor matchedwith uninfectedcontrols
T superficialsurgicakite infection ¢ddsratio [OR
35.9) A Followingriskfactorswere identified (Ref11utd)
Otherriskfactorsincluded i Bacteremiaduringthe previousyear(OR4.25)
T presenceof systemioor joint malignancyOR 3.)
i priorjoint arthroplasty(OR 2.0) i Nonsurgicatrauma to theprostheticjoint (OR
T Worsesurgicakiskscore (OR 1;3,9) 21.4)
Additionalriskfactorsfor PJinclude i Earlyonsetsurgicalite infection (OF%.25)

Perioperativeand postnonarticularinfections

Priorinfection of the joint or adjacertbone

Priorsurgeryon the joint 1
Prolongedduration ofsurgery ' l’

. Surgical
_ site
infection

Rheumatoidarthritis or other
immunocompromiseaonditions

Highbody mass index (BMI)
Postoperativebleedinghematomaformation
Advancedage

Diabeteamellitus
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http://www.uptodate.com/contents/clinical-manifestations-and-diagnosis-of-prosthetic-joint-infections/abstract/11

Diagnosispreopevaluation

A 1: Suspect infection if (BIII):

I Acuteonsetof painfulprosthesis
I Chronigpainful prosthesisat anytime after implantation

I Priorwoundhealingproblemgsuperficialdeepinfections



Diagnosig classification

Early
<3 months

Virulentpathogens
-Staphaureus
-GramnegativeBacilli
-Anaerobes
-polymicrobial

Implantinfectionor viawound
infection

Acuteonsetwith:
-wounddrainage
-erythema,oedema
-joint pain & effusion
-fever

Often
-hematoma
-superficialnecrosis

Delayed
3-12 (24)months

Lessvirulent organisms
-Propionibacteriaspp
-CoagulaseegativeStaph
-Enterococci

Implantinfection or viawound
infection

Prolongedndolent coursewith:

- persistentpain

- +/- implantloosening
-feverin <50%

-high WBC < 10%

If not treated,leads to:
-sinus tract formation
-intermittent drainage

Riskif prior wound healingproblems

Late
> 12months

- Staphaureus
- b-hemolyticstreptococci
- Gramnegativebacilli

Hematogenouspread

Acuteonsetin previouslyok joint
Otherinfection ?

KT ?
UTI?
Soft tissue infection?

Prospectivestudy 44 patientshaving
a PJ + hacteriaemia PJbccurredin

34%(ref 26)

Distantsourceid-edin 50% of cases

(ref 25)




Case

A Physical exam
I warm, painful, swollen right knie
I painful and swollen right shoulder

A Knie joint aspirate (synovial fluid): opaque
liquid

A Blood cultures

A Bloods
I CRP 281mg/L, WBC 19400/mm3, ESR 110 mm/i



Case

A Xray of the knie:

I Presence of a total knie prosthesis
on the right. No radiolucent zones
around the prosthesis. No
argument for a loosening of the
prosthesis.

A Started on antibiotics !



DiagnosisPreopevaluation

2: Historyandexamination type of prosthesis, date, past surgeries, allernoorbidities, recentbx

Needle is inserted
into the joint, and
fluid is withdrawn

3: ESR and CRP
T CRP seems more accurate than ESR
T bothis best (ref 2128-30) combinationof sensitivityand specificity(All)

4:imaging
i plainXray recommended (Alllpw sensitivity and specificity but may show another problem. Baseline for other
exams
T New subperiosteal bone growth and transcortical sinus tracts are specifitfdéation

T Other exams: expensive, availability, image distortion due to prostiost often leukocyte scan false positive rates
after implantation orarthritis. Should not be used for diagnosis (BlIl)

5: diagnosti@arthrocentesiqAlll) (inlessantibioticscanbe safelywithheldtil plannedsurgeryBlil)

i Synoviafluid
A Totalcell count >1700 c/pl - 94% sensitivity
A Differentialleukocytecount >65%neutrophils -97%sensitivityin aknie >6mths post op
A Culture

A Crystalanalysisf indicated

6: Blood cultures ifever, acuteonsetof symptoms or suspectedther infection g Staphaureus)hat makebloodstream
infections mordikely



Case

A Day 1: Synovial fluid cultus Staph aureus

\
;“ Microbiologie 25/10/2014 04:23 (PY2480141025)
| Punctaat synoviaal vocht knie rechts
Rechtstreeks onderzoek
Witte bloedcellen a4
Rode bloedcellen 44

Gram positieve kokken zeldzame

Aerobe kweek
Rijke kweek :
Staphylococcus aureus

Gevoelig- oxacilline, gentamicine, tetracycline, timethoprim/sulfamethoxazole
Resistent: erythromycine, clindamycine

Anaerobe kweek

Negatief




Case

A Dayl
I Synovial fluicculture:rich growthof Staph aureus

A Day 2: Lavage via arthrotomy widlebridement
I Lavage growthe sameStaph aureus

A Day3: pus coming out of the wound
A CRP 317mg/L




Sinus tract or persistent wound drainage
Acute onsel of painful prosthesis
Chronic painful prosthesis

Orthopedic
referral

History and exam

Plain film of prosthesis
Sedimentation rate and CRP
Blood cultures*

No infection
Infection suspected
suspected
3TOP

Arthrocentesis
o Cell count
+ Differential
« Aerobic and anaerobic
culture

Infection No infection
suspected or suspected
confirmed and
surgery planned STO¥

Intraoperative inspection
Histopathology*

3 1o 6 cultures or
Ultrasonicate of prosthesis




Surgicabptions

A In some cases: diagnostic confirmation

A Therapeutic surgery



Diagnosisintraoperative

A Intraoperativehistopathologicabxam ofperiprosthetictissuesamplegBIIl)
I >80%sensitivity >90%specific
I notrealistic/ feasible

A Sampledor culture (BlII):

I up to 6 tissuesamplesat time ofdebridement fewer than 5-6: lower sensitivity(ref 40-
41)

I prosthesigtselfif removed +/- sonication78,5 vs 60,8ensitivity(ref 41)

A Stopabx2 weeksbeforeif possibleincreaseshe yield (All) ¢ef 41)



Definitionof PJI

A Definite
I Presencef sinus tract tgorosthesigBlll)
I Purulencearoundprosthesiswvithout anotheraetiology(Blll)

I 2 or moreintraop or 1preop/lintraop cultureyieldingthe same
organism

A Highlysuggestive
I Acute inflammation ornistopathexam (Bll)

I Growthof virulentmicroorganismn singlespecimen
A Not if 1 culturewith commoncontaminant (BIII)

A Evenwithout thosecriteria, PJktill possibleclinical
judgment



Surgicabptions

A Retentionof prosthesis

A Removabf prosthesis

I With reimplantation

A1l-stage

A2-stage )
i Without reimplantation(arthrodesis

A Amputation




Retentionof prosthesis

Duration of symptoms <3 weeks
OR
Joint age <30 days

Well fixed prosthesis
Absence of sinus tract
Susceptible to oral
antimicrobial agents®

Debridement Removal of
and retention prosthesis**

"Antimicrobial agents that are recommended for prolonged use for chronic
uppression or treatment of biofilm bactena (see text for details)

**See Figure 3 and recommendation 18 and accompanying Evidence Summary
or possible exceptlions

Successates: 14100%

Successfudalvage of thenfectedarthroplasty
at1, 2 and 3/earsof 89%, 81% and 78%,
respectively (ref 62)

Worseif
I sinus tract
I Staphaureus if naifampicinused
T MRSA, Graileg

Arthroscopyg worseoutcome(s2, 76)

Openor arthroscopico; operatordependent
(50-80)

FollowingFaileddebridement maybe worse
outcomeof 2-stageprocedure

Utility? (ref84,92)



Removabf prosthesis

The patient has:**
THA The patient has:**
Good soft tissue Poor soft tissue, OR
Identity of the organisms determined Difficult to treat micro-organisms, AND
preoperatively No prior two-stage exchange for infection or
« Good bone stock prior two-stage exchange and reason for
¢ Susceptible to oral agents with high oral failure AND
bioavailability Delayed reimplantation technically feasible,
Use of antibiotics impregnated bone AND
cement for fixation Anticipated good functional outcome
No bone grafting required

One-stage exchange® See Figure 4
exchange

*Uncommonly performed in the U.S.
**Relative indicalions see text




Removal 1-stage exchange

The patient has:**
THA
Good soft tissue
Identity of the organisms determined
preoperatively

+ Good bone stock

« Susceptible to oral agents with high oral
bioavailability
Use of antibiotics impregnated bone
cement for fixation
Mo bone grafting required

One-stage exchange®

*Uncommonly performed in the LS.
“*Relative indicalions see text

A THP

To o Iw

I 80-90%depon extent of debridement
(93-95)

HealthielQ LJI '@aki&ty tieatWw
bacteria

Most with impregnatedcement

Lowermorbidity rate comparedto 2-stage
Cheapetroption
RecentQALYanalysispreferredoption!

(Ref95)



Removal 2-stage exchange

A Better outcomein rheumatoidarthritis patients

The patient has:**
Poor soft tissue, OR A Mostoften in USAc PJwith loosening
Difficult to treat micro-organisms, AND
No prior two-stage exchange for infection or

prior two-stage exchange and reason for A 87%successate (ref 4)
failure AND

Delayed reimplantation technically feasible,
AND A

Anticipated good functional outcome Removabf all tissuedebridementof infected

periprosthetictissue

A OftenUseantimicrobiatimpregnatedcement
anddevicegspacerdno RCT)

I Functionnalutility
A Best not to use apacerfor MRSASCvariant
fungi: maybe detrimentalto the erradication




Betweenthe 2 stages

A IVantibioticsfor 4-6 weeks
i Emergingevidence veryshort or noabxif impregnatedspacerscement; not yet recommended

A Intervalbeforereimplantation

A WarlieQY Jstydiest ivorde but now cohortstudyw/i 2-6 weeksc favourableoutcome (ref
2,109113) if no MRSAgnterococci MDR GraniNeg

A Welayedd Y TShgdesPB admaeksthen 2 weekswithout antibiotics(ref 13-104-106-120)

i Time toevaluateresidualinfection ¢lini, biol, andintraop inspection -isto duringre-implantation
A Notinfrequentto find anotherorganisnX
A If clearinfection ¢ perform debridementfirst

A Reimplantationwith impregnatedcement
A If infectionafter a 2stage exchangenayconsideranotherin somecases



Not candidatefor new prosthesis

Mecrotizing fascitis
OR

Severe bone loss
OR

nability or failure of ISSUE COverage

Prior failed attempt of resection arthro or arthrodesis"™ to control infection

Patient comorbidities®
OR
Patient preferences preclude
addibonal surgery”

Medical therapy sider amputation
only Referral to y hospital

“For TEA or TEA only
*Relative indicalion see laxi




Whatto choose&

A Norandomisedrials ¢ single centrecohorts

A Manyfactors includingLJl { A d&gfsipif &



Case

A Day2: Lavage via arthrotomy wittlebridement
A Day3: pusout of the wound; CRB17mg/L

A Decision to operate in view of asfage exchange

A Day5
I removal of TKP
I biopsies taken
I cement spacer put in
A Microbiologysamples: 1 synovial biopsy (Neg)



To To To To Do Do Do I»

Microbiology

Staphylococcus aureus
Coagulasenegativestaphylococci
Mixed infection
Betahemolyticstreptococci
AerobicGramnegativebacilli
Anaerobes

No organismsietected
Otherorganisms

C 22 percent
¢ 19 percent
¢ 19 percent
C 9 percent
¢ 8 percent
C 6 percent
¢ 12 percent
¢ 5 percent




Microbiology

A Propionibacteriumacnes
I >shoulderarthroplasties (16% in ongudy)
I longer (14day) incubation

A Staphaureus
I > in patientswith rheumatoidarthritis

A SmalicolonyvariantStaph
I Emerge =after trt for Staph difficult to find
A Staphlugdunensis

¢ similarvirulence toSt aureusdespitebeinga CNS
A Mycobacterial Coxiellarare




Microbiology: biofilm

A Susceptibility to infection enhanced in the setting of a foreign body due to the possible
formation of a biofilm

A Pathogenesis

attachment of bacteria to a solid surfagaon-specific or specific adhesins
May need as few as 100 cfu to start the process
Then multiply

Formation of an elaborate exopolysaccharide = glycocalyx, where microcolonies encase
further

A A biofilm is formed

Deeper bacteria metabolically inactive/protected from host defences (phagocytes) and
antibiotics

Locally acquired granulocyte defects via neutrophil activation releasing human
neutrophil peptideg deactivates granulocytes (ref 26 NEJM)

Highly resistant time-dep: >7days: very resistant (Ref 40 upd)
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Figure 1. Scanning Electron Micrograph of a Staphylococcus epidermidis
Biofilm on Foreign Material.

Bacteria grow in multicellular clusters. The scale bar represents 10 ym.
(Photograph courtesy of Robin Patel, Mayo Clinic College of Medicine.)




Biofilm

A CemenK K

A Fibronectin(plasma and tissuglycoproteing enhances
adherenceof Staphaureuson cementviaadhesins
(MSCRAMMs

A Seemghat cementitself caninhibit phagocytosis
lymphocytic: Y Rfun€tion

A Polymerisatiorproc

essC generatesheat- increases
susceptibilityl 2 A Y TS O U A

2y X



A So importantole

Biofilm

" Initial clinicalresponsehen relapsewhen
antibioticsare stoppedunlessPJremoved

PJImaybecomemanifestonly weeksafter surgery
Failureof long courses ddibx
Occasionnasuccessf chroniclow doseabx
Difficultyto demonstrateorganismif late PJI



Medical treatment

A With retention of prosthesis
A With 1-stage exchange

A With removal of prosthesis
| after reimplantation

A After amputation



Retentionof prosthesisg initial treatment

StaphylococcaPJl

} ceftriaxone
T or (78)

300mgx2Hay (Ref74,78)

A Alternative:
T linezolidif res(Carefultoxicities

i 4-6weeksL z-ladtam or vancoif no rifampicine
given

(Al)
fora THP
) 6 monthsfor a TKP

(Al (78,62)Jevoflox(All)
T Cotrim (All)
i DoxycyclingCllIl), oratephaloor pen(CllIl)

Otherorganisms

A 4-6 weeksappropriatelV agent

A Alternative:
T highlybioavailablePO (BII)

A Use of a quinolone for Graiegg
mayimproveoutcome(ref 166-167)



Retentionof prosthesist initial [Vtreatment
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