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Why bother?
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International Consensus Group Discovery

Literature is not definitive  on many issues
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International Consensus Group Discovery

Much of what we have is based on  thin science, if any  at all

Challenges of Generating Evidence

◼ To do studies on infection large sample sizes are needed

◼ n=5,000, n= 22,000, n= 36,000

Challenges of Generating Evidence

◼ Not everything we do needs 
“randomized, prospective studies”

First International  
Consensus on  

Periprosthetic Joint  
Infection

August 1-3, 2013
Javad Parvizi MD, FRCS

Thomas Jefferson University, Philadelphia
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Delegates

◼ 890 Delegates
◼ 98 Countries
◼ Over 200 societies
◼ 98 Presidents

ICM 2018
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Step VI: Systematic Review
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publications reviewed
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Step XII
Voting  

July 26-27,2018

ICM 2018

◼ Subspecialties:
◼ General (171)
◼ Hip and knee ( 157)
◼ Shoulder (77)
◼ Spine (65)
◼Trauma (52)

◼ Foot and ankle (42)
◼Oncology (34)

◼ Sports (20)
◼Biofilm (20)
◼Elbow (16)

PART
IGENERAL  

ASSEMBLY

Section 1:
1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.

Prevention
Host Related, Local 
Factors  Host Related, 
General Factors
Host Risk Mitigation, Local 
Factors  Host Risk Mitigation, 
General Factors  Risk Mitigation, 
Local Factors
Risk Mitigation, General 
Factors  Antimicrobials 
(Systemic)  Antimicrobials
(Local)
Surgical Site Preparation  
Operating Room, Anesthesia  
Operating Room, Personnel  
Operating Room, 
Environment  Operating 
Room, Surgical Attire  
Operating Room, Surgical 
Field  Antiseptic Irrigation
Solution
Operating Room, Surgical
Technique

Continued...
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Section 1

Prevention
1.1. PREVENTION: HOSTRELATED, LOCAL FACTORS

Authors: Hao Shen, Peter Thomas, Qiaojie Wang

QUESTION1:Does the presence of skin lesions (i.e., boils, grazes, folliculitis, etc.), either in
the  proximity or distant to the surgical site, predispose patients to surgical site infections/  
periprosthetic joint infections (SSIs/PJIs)? If so, is it necessary for patients with these
skin lesions to undergo treatment prior to elective total joint arthroplasty (TJA)?

RECOMMENDATION:The presence of active skin infections, either in the proximity or distant to the surgical site, can potentially increase the risk
of SSIs/PJIs in patients undergoing elective TJA.Therefore, surgery should be delayed until these lesions are treated and/or resolved. Placing surgical
incisions through eczematous or psoriatic lesions should be avoided as well, whenever possible.

LEVELOFEVIDENCE:Moderate

DELEGATEVOTE:Agree: 95%,Disagree: 3%,Abstain: 2%(Unanimous, StrongestConsensus)

RATIONALE
Optimization of the host is effective in minimizing the risk of PJIs/  
SSIs prior to elective total joint arthroplasty.

Presence of Active Infection

Bacterial In fection

For most SSIs after total hip and knee arthroplasties, the source
of pathogens is the endogenous flora of the patient’s skin [1,2]. The
presence of bacterial infection of the skin, such as boils, folliculitis
and erysipelas, is encountered in patients undergoing total hip and
knee arthroplasty, although the incidence is not clear.

Folliculitis is most commonly caused by Staphylococcus aureus
in all geographic regions, according to an international survey [3].
Nasal carriage of S. aureus was found in 58% of patients with follicu-
litis/furuncles overall and was associated with chronic furunculosis
[4]. There is a concern that the prevalence of methicillin-resistant
Staphylococcus aureus (MRSA) is increasing for these patients, with
the overall MRSA rate in the skin and subcutaneous tissue infections
reaching as high as 36% in North America [3].

Erysipelas affects predominantly adult patients in the sixth or
seventh decade, a similar demographic to those considered for total
joint arthroplasty, and occurs on the lower limb in more than 80% of
cases. It is often caused by the disruption of the cutaneous barrier
(e.g., leg ulcer, wound, fissured toe-web intertrigo, pressure ulcer),
lymphedema, chronic edema or local surgical operations. The condi-
tion is most commonly caused by β-hemolytic streptococci of group
A, less so by group B, C or G streptococci and rarely by staphylococci
[5]. Impetigo consists of discrete purulent lesions that are nearly
always caused by β-hemolytic streptococci and/or S. aureus. Resist-
ance to fusidic acid in the European strains of S.aureus causing impe-
tigo has increased in recent years [6]. MRSA is a major nosocomial
pathogen that may also cause impetigo [7].

Asthe causative organisms for these bacterial skin infections are
also common pathogens in SSIs/PJIs following TJAs[8–11],if such skin

lesions are in the proximity of the surgical site, the risk of SSIs/PJIs
could potentially increase.

These bacterial skin infections may also have some risk of bacte-
remia [12]. Although it is well-accepted that seeding of the operative
site from a distant focus of infection can be a source of SSI pathogens
[13], literature regarding the impact of remote skin infection on SSIs
from a clean wound is scarce. In a retrospective study [14] on 2,349
patients with clean surgical wounds, the wound infection rate in
the 53 patients with remote skin infections was 20.7% compared to
the 6.9% in the 2,141 patients without remote infections (p < 0.001). It
should be noted that most of the procedures in that study were not
orthopaedic procedures. Theoretically, for patients who have a pros-
thesis or other implant placed during the operation, such a remote
seeding could be particularly important because such devices
provide a nidus for attachment of organisms [15].

Fungal In fection

Dermatophytosis (i.e., tinea) of the feet and inguinal area is not
only contaminated by bacteria, but also can be a portal of entry for
bacteria through rhagade [12,16]. If it is in the proximity of incisions,
there might be the risk of contaminating the tissue in the surgical
wound [17]. PJI with fungal pathogens is a rare but challenging clin-
ical problem [18]. Therefore, elective TJA should not be performed
until these infections are eradicated, no matter whether they are in
proximity of or distant from the surgical site.

Special attention should be paid to Cutibacterium acnes (C. acnes)
(formerly Propionibacterium acnes). This organism is not only found
in facial acne lesions but also on the trunk. Skin areas rich in seba-
ceous glands are a particular risk for C. acnes surgical site infections
[19]. In shoulder arthroplasty, a higher incidence of C.acnes inducing
periprosthetic joint infections have been reported [20–22] and
routine local preoperative treatments have been described as not
being sufficient in reducing C. acnes loading [23]. New strategies like
preoperative use of benzoyl peroxide (known from topical therapy

ICM 2018

◼ Class 1: Clinically important, high evidence
◼Class 2: Clinically important, low evidence
◼Class 3: Clinically less important, high evidence
◼Class 4: Clinically less important, low evidence



5

G-9 (Former G-108) Should routine  
dental clearance be obtained prior to total  
joint arthroplasty  
(hip/knee/shoulder/ankle)?
RESEARCHED BY:

William	V Arnold Juan OttolenghiEmad	Mustapha Al-Bushra

Literature:

• Only one retrospective study has compared the incidence of PJI in a  
population of patients who underwent dental clearance prior to  
arthroplasty with a population of arthroplasty patients who had no  
such clearance.

• This latter group of patients was not a prospective matched control  
cohort, but rather was composed of hip fracture patients treated with  
non-elective arthroplasty. The conclusion of this study was that dental  
clearance prior to arthroplasty did not provide a significant decrease in  
PJI.

Recommendation:	No.	While	dental	pathology	has	been	reported	in	a	subset	of		
patients	undergoing	joint	arthroplasty,	there	are	no	prospective	controlled	studies		
supporting	the	role	of	pre-surgical	dental	clearance	in	reducing	the	rate	of	subsequent		
PJI.

Level	of	Evidence:Consensus

A. Agree
B. Disagree

C. Abstain

G-79 (Former G-110) Should extended  
(beyond 24 hours) antibiotic prophylaxis  
be administered to patients with surgical  
drain in place?
RESEARCHED BY:

Ed McPhersonWerner Zimmerli

Literature:

• Meta-analysis 0, Prospective/Randomized 0, Retrospective 6

• There is minimal evidence that extended antibiotics demonstrates a  
reduced rate of infection

• There is minimal literature that antibiotics should be administered 
in  patients with drains

Recommendation:	No.	There	is	no	indication	for	prolonged	antibiotic	prophylaxis		
regardless	of	the	presence	of	surgical	drains.	Prolonged	prophylaxis	is	potentially		
dangerous,	because	it	increases	the	fraction	of	resistant	microorganism	on	the	skin		
microbiome.

Level	of	Evidence: Strong

A. Agree
B. Disagree

C. Abstain
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G-127 (Former G-148) What is the  
recommended time interval that would  
divide acute and chronic PJI (four weeks,  
90 days, etc)?
RESEARCHED BY:

Marjan	Wouthuyzen-Bakker, MD Jeppe	Lange, MD

Literature:
• Meta-analysis 0, Prospective/Randomized 1, Retrospective 35
• Carli et al. observed in a mouse model with a proximal tibial implant  

infection, using a high initial bacterial inoculum (3x10 5 CFU), that a  
biofilm is evident after 2 weeks of injection, but extends and is  
covered by fibrinous tissue and multiple host cells after 6 weeks.

• The majority of the proposed PJI classification schemes in literature  
use a wide variety in time intervals (3 weeks - 3 months), but all are  
based on expert opinions.

• Some clinical reports have supported the usefulness of a 3-week time  
interval, but others have not.

Recommendation:	There	is	no	evidence-based	time	interval	that	divides	acute	from		
chronic	PJI.	It	is	recommended	that	a	time	interval	of	3	weeks	after	the	onset	of		
symptoms	should	be	used	as	cut-off	between	acute	and	chronic.	It	is	recommended,		
that	a	time	interval	of	3	weeks	after	the	index	arthroplasty	should	be	applied	in	early		
post-surgical)	PJI	when	the	onset	of	symptoms	is	not clear.

Level	of	Evidence: Limited

A. Agree
B. Disagree

C. Abstain

G-139 (Former G-113) Should perioperative  
antibiotics be withheld prior to obtaining an  
intra-operative aspirate and/or tissue samples  
for culture in suspected infected revision total  
joint arthroplasty cases?
RESEARCHED BY:

Natividad Benito Giuseppe SessaRobert Barrack

Literature:

• Two randomized clinical trials, two prospective cohort studies, one  
systematic review of the literature, three retrospective studies.

• The literature overwhelmingly supports giving prophylactic antibiotics  
at the onset of the case, rather than holding them for cultures to be  
obtained.

Recommendation:	Prophylactic	antibiotics	antibiotics	should	not	be		
witheld	in	patients	undergoing	revision	joint arthroplasty

Level	of	Evidence:Moderate

A. Agree
B. Disagree

C. Abstain
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◼ Class 1: Clinically important, high evidence
◼Class 2: Clinically important, low evidence
◼Class 3: Clinically less important, high evidence
◼Class 4: Clinically less important, low evidence

G-13 (Former G-85) How should a patient  
with a pre-operative urinary tract  
infection (UTI) be managed prior to  
undergoing elective joint arthroplasty?
RESEARCHED BY:

Young-Kyun	Lee Andrew BattenbergBülent Atilla

Literature:

• To date, there are no studies reporting on symptomatic pre-operative  
UTI that goes untreated prior to elective TJA, making comparison  
difficult

• Current data is limited to large institutional and publicly available  
databases; 3 demonstrated preoperative UTI as a risk while smaller  
retrospective studies fail to find a difference (3).

Recommendation:	Pre-operative	UTI	should	be	treated		
with	appropriate	antibiotics	prior	to	elective	total		
joint	arthroplasty (TJA).

Level	of	Evidence: Limited

A. Agree
B. Disagree

C. Abstain

Does screening for diabetes and  
glycemic control reduce the risk  
of SSI/PJI?
RESEARCHED BY:

Noam Shoat Javad Parvizi

Literature:

• Meta-analysis 0, Prospective/Randomized 0, Retrospective 19

• The prevalence of diabetes in patients undergoing TJA has been shown  
to be 20.7% (40.9% of these were undiagnosed)

•
• Inadequately controlled diabetes is associated with greater risk of PJI,  

though no studies exist that show tight control reduces this risk
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Recommendation:	The	routine	screening	for	diabetes	and	glycemic		
control	has	the	potential	to	reduce	the	incidence	of	surgical	site		
infection	(SSI)	and/or	periprosthetic	joint	infection	(PJI)	following	total		
joint	arthroplasty (TJA).

Level	of	Evidence:Consensus

A. Agree
B. Disagree

C. Abstain

G-49 (Former G-74) Does the use of laminar  
flow in the operating room reduce the risk of  
subsequent SSI/PJI in patients undergoing  
orthopedic procedures?
RESEARCHED BY:

Arash Aalireazaie Everth Merida Kelly Vince Greg Stocks

Literature:

• Meta-analysis 0, Prospective/Randomized 1, Retrospective 20

• Early studies suggested LAF was effective in reducing SSI/PJI

• 6 retrospective studies found no difference in rate of SSI/PJI with use  
of LAF

• 3 recent studies linked use of LAF to increase in rate of SSI/PJI

Recommendation:	Recent	orthopedic	literature	has	not	demonstrated		
that	the	use	of	laminar	flow	systems	(LAF)	reduces	surgical	site		
infection	(SSI)	or	periprosthetic	joint	infection	(PJI)	in	orthopedic		
surgery.	At	this	time,	is	not	necessary	to	perform	a	clean	orthopedic		
surgery	procedure,	including	elective	joint	replacement	surgery,	in	an		
operating	theatre	equipped	with	LAF systems.

Level	of	Evidence:Moderate

A. Agree
B. Disagree

C. Abstain

G-117 (Former G-77) Does the  
use of surgical drains increase the  
risk of subsequent SSI/PJI?
RESEARCHED BY:

Gregory	Deirmengian, MD Kier	Blevins, MDSnir	Heller, MD

Literature:

• Meta-analysis 0, Prospective/Randomized 0, Retrospective 14
• Several studies demonstrate no difference in the infection rate  

with the use of drains.
• Several studies reveal in increased rate of blood transfusions in  

patients with drains
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Recommendation:	There	is	no	direct	evidence	to	suggest	that	the	use		
of	surgical	drains	(for	<	48	hours)	leads	to	an	increase	in	the	rate	of		
subsequent	SSI/PJI.	The	use	of	surgical	drains	lead	to	a	higher	volume		
of	blood	loss	and	an	increased	need	for	allogeneic	blood	transfusion,		
which	may	indirectly	increase	the	rate	of SSI/PJI.

Level	of	Evidence: Limited

A. Agree
B. Disagree

C. Abstain

HK-12 (former HK-83): Is there sufficient  
evidence to support the use of antibiotic-
loaded cement in primary TKA or THAto  
reduce the risk of SSI/PJI?
RESEARCHED BY:

Yale	Fillingham, MD Ali	Parsa, MDSergei	Oshkukov, MD

Literature:

• Meta-analysis 1, Prospective/Randomized 0, Retrospective 26
• A number of retrospective studies have correlated use of antibiotic-

loaded cement with lower rates of wound infection and failure in THA  
and TKA, whereas others show no difference

• No evidence exists demonstrating that use of antibiotic-loaded cement  
reduces incident of SSI/PJI in primary hip or knee arthroplasty

Recommendation:	There	is	no	conclusive	evidence	to	demonstrate		
that	routine	use	of	antibiotic-loaded	cement	in	primary	TKA	or	THA		
reduces	the	risk	of	subsequent	SSI/PJI.	Recent	high	level	evidence	and		
registry	data	has	not	demonstrated	a	reduction	in	SSI/PJI.		
Furthermore,	the	added	cost,	the	potential	for	emergence	of	resistant		
organisms,	and	the	potential	adverse	effect	of	antibiotics	on	the	host		
provide	adequate	reasons	to	refrain	from	routine	use	of	antibiotic		
loaded	cement	during	primary	total	joint arthroplasty.

Level	of	Evidence: Limited

A. Agree
B. Disagree

C. Abstain

ICM 2018

◼ Class 1: Clinically important, high evidence
◼Class 2: Clinically important, low evidence
◼Class 3: Clinically less important, high evidence
◼Class 4: Clinically less important, low evidence

HK-29 (former HK-22) Does changing the drapes  
during debridement, antibiotics, and implant  
retention affect the rate of success?

RESEARCHED BY:

Plamen	Kinov	MD,		
Bulgaria

Thorsten	Gehrke	MD,		
Germany

Akos	ZaharMD,		
Germany
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Literature:

• There are no studies that assess the impact of changing the drapes  
during DAIR.

• After a literature review of 51 papers, only one study was identified  
that indirectly mentioned the use of clean draping during the surgical  
procedure.

• Changing the drapes during DAIR can be performed at the surgeon’s  
discretion.

Recommendation:	The	impact	and	effectiveness	of		
changing	the	drapes	during	debridement,	antibiotics,	and		
implant	retention	(DAIR)	has	not	been	investigated and
therefore	it	can	be	performed	at	the	surgeon’s discretion.

Level	of	Evidence: Consensus

A. Agree
B. Disagree

C. Abstain

G-35 (Former G-48) Does the number of  
individuals in the operating room affect the  
rate of SSI/PJI? If so, what strategies should  
be implemented to reduce traffic in the  
operating room?
RESEARCHED BY:

Eleftherios Tsiridis Daniel	Del Gaizo

Literature:

• Meta-analysis 0, Prospective/Randomized 0, Retrospective 29

• Multiple studies show an increased trend in PJI associated with high  
OR traffic and increased rate of door opening.

•
• Systemic and behavioural measures in the OR have been shown to  

significantly reduce the incidence of superficial PJI and a non-
significant decrease in the deep PJI.

Recommendation:	Yes.	The	number	of	individuals	in	the	operating	room	(OR)		
and	door	openings	(DO)	during	total	joint	arthroplasty	(TJA)	are	correlated	to		
the	number	of	airborne	particles	in	the	OR.	Elevated	airborne	particles	in	the		
OR	can	predispose	to	subsequent	periprosthetic	joint	infection	(PJI).	Therefore,		
operating	room	traffic	should	be	kept	to	a	minimum.	Multiple	strategies,		
outlined	below,	should	be	implemented	to	reduce	traffic	in	the	OR	during		
orthopaedic procedures.

Level	of	Evidence:Moderate

A. Agree
B. Disagree

C. Abstain

HK-18 (former HK-47) - Does the use of  
personal protection suits (space suits)  
influence the rate of SSI/PJI in patients  
undergoing joint arthroplasty?
RESEARCHED BY:

Mark	Spangehl MD,		
USA

Xianlong	ZhangMD,		
China
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Literature:
• Meta-analysis 1, Prospective/Randomized 3, 

Retrospective 17

• Meta-analysis of body exhaust suits 
(Blomgren et al.)

• Body exhaust suits were associated with a 
significant reduction in  deep infection rates 
(RR 0.11, 95% CI 0.09-0.46)

Recommendation:	In	the	absence	of	strong	evidence,	we		
believe	the	use	of	personal	protection	suits	(space	suits)	does		
not	reduce	the	rate	of	subsequent	SSI	/	PJI	in	patients		
undergoing	joint arthroplasty.

Level	of	Evidence:Moderate

A. Agree
B. Disagree

C. Abstain

HK-100 (former HK-76) Is there a role for  
intraoperative autoclaving and re-use of an infected  
prosthesis as a spacer during resection arthroplasty?

RESEARCHED BY:

Samuel Wellman MD, Biagio	Moretti	MD,		
USA Italy

Lluís	Font-Vizcarra	MD,	Andrew	Battenberg	MD,		
Spain USA

Literature:
• Meta-analysis 0, Prospective/Randomized 0, Retrospective  

16
• Hofmann et al. reported 44/50 patients (88%) with an autoclaved femoral  

component as a spacer had successful reimplantation and were infection  
free at latest follow-up

• Lee et al reported 19/20 patients successfully treated in a similar study

• Only one study discussed the use of autoclaved hip components, and  
while they reported excellent results in 31/32 patients, information on  
autoclave protocol and other details were lacking

Recommendation:	Multiple	studies	have	demonstrated	that	the	re-use		
of	autoclaved	prosthetic	components,	during	knee	resection		
arthroplasty,	did	not	compromise	the	eradication	of	an	established		
infection.	Though	a	viable	option,	there	are	potential	legal		
implications	associated	with	the	re-use	of	autoclaved	components		
and	a	proper	standard	for	autoclaving	of	these	components	is	also	not		
known.	Re-use	of	autoclaved	components	in	resection	arthroplasty,		
particularly	for	the	knee,	may	be	suitable	in	scenarios	when	proper		
dynamic	spacer	components	are	not	available	or	for	economic		
considerations.

Level	of	Evidence:Moderate

A. Agree
B. Disagree
C. Abstain

ICM 2018

◼ Class 1: Clinically important, high evidence
◼Class 2: Clinically important, low evidence
◼Class 3: Clinically less important, high evidence
◼Class 4: Clinically less important, low evidence
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G-106 (Former G-123) What  
antiseptics can be used to prevent  
biofilm formation?
RESEARCHED BY:

Silvestre Ortega-Pena Mark Smeltzer Kenneth Urish

Literature:

• Meta-analysis 0, Prospective/Randomized 1, Retrospective 5,

• There are minimal studies in orthopaedics and in-vivo regarding the  
use of antiseptic agents for biofilm formation.

• One randomized study for gingival biofilm formation

• Majortity of studies are in-vitro

Recommendation:	Although	several	studies	have	demonstrated	the		
ability	of	certain	antiseptic	agents	to	prevent	biofilm	formation	in		
vitro,	the	ability	of	antiseptics	to	provide	prevention	of	biofilm		
formation	in	vivo	is	uncertain.	They	may	have	utility	in	the	context		
of	revision	surgery	due	to	existing	infection	but	this	issue	has	not		
been	adequately studied.

Level	of	Evidence: Limited

A. Agree
B. Disagree

C. Abstain

HK-85 (former HK-132) What is the minimum  
necessary volume of irrigation solution to use in  
debridement, antibiotics, and implant retention  
treatment of acute PJI?

RESEARCHED BY:

Wayne	G.	Paprosky	MD,		
United	States	of America

Evan	Schwechter	MD,	United		
States	of America

Literature:
• Meta-analysis 0, Prospective/Randomized 1, Retrospective 11
• There are a small number of studies providing limited secondary data regarding  

the ideal volume of irrigation to be used during TJA
• These studies either did not take biofilms into account or did not examine volume of irrigation  

solution as an endpoint
• Limited evidence available indicates the presence of staphylococcal infection,

elevated ASA score, or purulence are more likely to determine failurethan volume  
of irrigation.

• Delegates performed a comprehensive systematic review of the literature relating
to open DAIR treatment of acute postoperative and hematogenous hip and/or knee
PJI.

• Typically 6 to 9L of solution were used during a single DAIR treatment, with twelve of the  
fourteen studies utilizing up to 9L or more of irrigationsolution

• No studies currently exist directly linking the necessary volume of irrigation to use
in debridement, antibiotics, and implant retention in acute PJI

Recommendation:	We	recommend	that	6-9L	of	irrigation		
solution,	including	antiseptic	solution	such	as	dilute	betadine,		
is	used	during	debridement,	antibiotics,	and	implant	retention		
(DAIR)	treatment	of	acute	periprosthetic	joint	infection (PJI).

Level	of	Evidence:Consensus

A. Agree
B. Disagree

C. Abstain
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PART
II

HIP AND KNEE
Section 1:

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Section 2:
2.1.
2.2.
2.3.
2.4.
2.5.

Section 3:
Section 4:

4.1.

Prevention  
Host Related  
Risk Mitigation
Antimicrobials (Systemic)  
Antimicrobials (Local)  
Operating Room Environment  
Surgical Technique  
Prosthesis Factors  
Postoperative Issues
Diagnosis  
Definitions  
Algorithm  
Laboratory Tests
Pathogen Isolation, Culture Related  
Reimplantation
Pathogen Factors
Fungal Periprosthetic Joint Infection  
Diagnosis and Treatment

Continued...

Section 5:
5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.

5.10.
5.11.

Section 6:

Treatment  
Algorithm
Debridement and Retention of Implant  
One-stage Exchange
Two-stage Exchange, Spacer Related  
Two-stage Exchange
Surgical Technique  
Prosthesis Factors  
Salvage  
Antimicrobials
Antimicrobials (Two-Stage)  
Antimicrobial Suppression
Outcomes

337

Section 2

Diagnosis
2.1. DIAGNOSIS:DEFINITIONS

Authors: Noam Shohat, Thomas Bauer, Martin Buttaro, Nicolaas Budhiparama, James Cashman, Craig J. Della Valle, 
Lorenzo Drago, Thorsten Gehrke, Luiz S. Marcelino Gomes, Karan Goswami, Nils P. Hailer, Seung Beom Han, 

Carlos Higuera, Yutaka Inaba, Jean-Yves Jenny, Per Kjaersgaard-Andersen, Mel Lee, AdolfoLlinás,
Alex Mclaren, Konstantinos Malizos, Michael A. Mont, Rhidian Morgan Jones, Javad Parvizi,Patricia Peel, 

Salvador Rivero-Boschert, Carlo Romano, John Segreti, Alex Soriano, Ricardo Sousa, Mark Spanghel, 
Timothy L.  Tan, Rashid Tikilov, Ibrahim Tuncay, Heinz Winkler, Eivind Witso, MarjanWouthuyzen-Bakker,

Simon Young, Xianlong Zhang, Yixin Zhou, WerZimmerli

QUESTION1:What is the definition of a periprosthetic joint infection (PJI) of the knee and
the  hip? Can the same criteria be used for both joints?

RECOMMENDATION:See Figure 1,Proposed 2018 International Consensus Meeting (ICM) criteria for PJI.

MajorCriteria(atleastoneofthe
following)

Decision
Twopositive growthsof the sameorganism using standard culture methods

Infected
Sinustract with evidence of communication to the joint or visualization of the prosthesis

MinorCriteria
Threshold

Score Decision
Acute€

C
hronic

Serum CRP(mg/L)

or

D-Dimer(ug/L)

100

Unknown

10

860

2

Combined preopera-

tive and postoperative

score:

≥6 Infected

3to 5Inconclusive*

<3 NotInfected

Elevated Serum ESR(mm/hr) Norole 30 1

Elevated Synovial

WBC  (cells/µL)

or

LeukocyteEsterase

or

Positive Alpha-defensin(signal/  

cutoff)

10,000

+

+  

1

.

0

3,000

+

+  

1

.

0

3

Elevated Synovial PMN(%) 90 70 2

Single PositiveCulture 2

PositiveHistology 3

Positive IntraoperativePurulence¥ 3

€This criteria were never validated on acute infections. ¥ No role in suspected adverse local tissue reaction.
*Consider further molecular diagnostics such as next-generation sequencing

FIGURE1.Proposed2018ICMCriteriaforPJI.

LEVELOFEVIDENCE:Moderate

DELEGATE VOTE: Agree: 68%, Disagree: 28%, Abstain: 4% (Super Majority, WeakConsensus)

Fig. 1. New scoring based definition for periprosthetic joint infection (PJI). Proceed with
caution in: adverse local tissue reaction, crystal deposition disease, slow growing
organisms. CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LE, leukocyte
esterase; PMN, polymorphonuclear; WBC, white blood cell. aFor patients with
inconclusive minor criteria, operative criteria can also be used to fulfill definition for PJI. 
bConsider further molecular diagnostics such as next-generation sequencing.

PART IIISHOULDER
Section 1:

1.1.
1.2.
1.3.
1.4.

Section 2:
2.1.
2.2.
2.3.
2.4.
2.5.

Section 3:
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

Prevention  
Antibiotics  
Intraoperative
Patient Characteristics  
Skin Preparation

Diagnosis
Culture Significance  
Culture Technique  
Diagnostic Criteria  
Inflammatory Markers  
Sampling

Treatment
Antibiotics for Unexpected Positive Cultures  
Antibiotics for Periprosthetic Joint Infection  
Bone Graft
Component Retention  
Implant
Resection  
Revision
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PART VIFOOT AND ANKLE
Section 1:

1.1.
1.2.

Prevention
Total Ankle Arthroplasty-specific  
Non-total Ankle Arthroplasty-specific

Section 2:
2.1.
2.2.

Diagnosis
Total Ankle Arthroplasty-specific  
Non-total Ankle Arthroplasty-specific

Section 3:
3.1.
3.2.

Treatment
Total Ankle Arthroplasty-specific  
Non-total Ankle Arthroplasty-specific

PART XI
• BIOFILM

• Section	1: Formation

• Section	2: Disruption

Step XIII
Dissemination of the Information

Step XIII
Dissemination of the Information

◼ J. of Shoulder and Elbow Surg

◼ Foot and Ankle Int.
◼Spine
◼Trauma
◼Sports

Step XIII
Dissemination of the Information

Translations

◼ Spanish
◼ Chinese
◼ Japanese
◼ Italian
◼ Korean
◼ Portuguese
◼ Russian
◼ Turkish
◼ Farsi
◼ Czech

◼ Indonesian
◼ German
◼ Polish
◼ Arabic
◼ Ukrainian
◼ French
◼ Greek
◼ Bulgarian
◼ Romanian
◼ Dutch/Africaans

Step XIII
Dissemination of the Information
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