
Male, 42yo 
• Farmer
• HIV+
• THA for bilat. femoral head necrosis  

8/2011 4/2012



Hip pain since operation
• CRP normal
• No fever

What	would	you	do?

Cave:	MSIS	vs	Zimmerli criteria!!!



Loosening 9	months after operation



Portillo	ME	et	al.	CORR	2013

16%

69%



What would you do?
• Diagnostics?

– Imaging
– Tapping

• Staph. epidermidis (rifampin sens.)
– Surgery

• Débridement and retention
• 1-step exchange
• 2-step exchange



1-step exchange

Fat	and	short



At 18 months

• No pain
• Works a 100%
• CRP <10



Olivier	Borens
Septic	Surgery	Unit
University	Hospital	of	Lausanne

1-stage exchange as first-
choice treatment of 
chronic PJI? A Swiss
experience



Infections	do	happen



No Gold	standard!



Treatment options for infected TJA
• Medical
• Surgical

– Debridement & Irrigation
– 1-step exchange
– 2-step exchange
– Resection arthroplasty/ 

arthrodesis
– Amputation



Debridement	
and	retention

One	stage

Two	stage
(short	interval)

Two	stage	
(long	interval)

Treatment of infected TJA in 2018
Onset of
infection 2–4	weeks	

i.v.	
8–10	weeks	

p.o.	 	

Explantation and	implantation

Explantation Implantation

6	weeks	
i.v.	

Zimmerli W	et	al.	N	Engl J	Med	2004 Borens O	et	al.	Rev	Med	Suisse	 2009

Explantation Implantation

(2	weeks)

“Biofilm

treatment”

(with	rifampin)

“Osteomyelitis

treatment”	

(no	rifampin)

Debridement



Concept based on

• Team work

• Definition

• Classification

• Diagnostics

• Treatment adapted to 
case

Zimmerli NEJM 2004, Borens Rev Med 2009, Trampuz Rev Med 2010



0–2	months 3–24	months Any	time

Early

postoperative

Delayed

(low	grade)

Late

S.	aureus
Streptococci

Enterococci

Coagulase-negative	

staphylococci

C.	(P.)	acnes

S.	aureus
E.	coli

Perioperative Haematogenous

Time

Type

Route

Cause

Signs Persistent	pain,

device	loosening,	

fistula

Fever,	effusion,	

warmth,	drainage

Acute	or	

subacute

Three types of implant infection

Zimmerli W NEJM 2004       Trampuz A Injury 2006



How to choose the good option?

How long after operation?

• Early
• Delayed
• Late

Since when symptoms?

• Short duration
• Long duration



Classification duration of infection

“Time between start infection 
and presentation / diagnosis” !

– Short duration (< 3 weeks)
• Early postoperative
• Haematogenous

– Long duration
• Delayed or late infections

Zimmerli,	NEJM	2004



Biofilm: The race for the surface
3	days1	day1	min 3	h 12	h

Gristina AG. Biomaterial-centered infection:microbial adhesion versus tissue integration.Science 
1987;237:1588-95



Debridement, irrigation & changing of PE 
(DAIR)



Survival of Debridement and Retention:Survival proportions
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According the algorithm

Not according the algorithm

p=0.0007

According the algorithm  54   38   28   21   17 
Not according the algorithm  76   41   34   31   23 
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Of 76 cases not treated according the algorithm
• 30 cases mobile parts were not changed during surgery
• 38 cases soft tissue was not considered as good
• 8 cases symptoms lasted more than 21 days,

Giulieri	et	al.	Infection	2004



Change the PE!

Polyethylene Insert Exchange Is Crucial in
Debridement for Acute Periprosthetic Infections
following Total Knee Arthroplasty
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Periprosthetic joint infection (PJI) is one of the most devastat-
ing complications following joint replacement surgeries, with
an incidence of approximately 1 to 2% after primary proce-
dures and 0 to 10% after revisions.1 The management of PJI
poses great challenge to orthopedic surgeons and the success

rate remains highly variable. The cost on the treatment of PJI
has brought a huge burden to both patients and thehealth care
system. It was estimated that in the United States, the overall
expenditure on treating PJI was $566 million in 2009 and the
number is projected to reach $1.62 billion in 2020.2

Keywords
► total knee

arthroplasty
► acute periprosthetic

infection
► debridement
► prostheses retention
► polyethylene insert

exchange

Abstract This study aims to report our experience of managing acute periprosthetic joint
infection (PJI) following total knee arthroplasty (TKA) with surgical debridement and
prostheses retention. A review of patients in our prospective joint replacement register
from 1998 to 2013 was performed. In this study, 34 patients with 35 TKAs were
included; 25 were infections after primary TKA and 10 were after revision TKA. For
primary TKA infections, after a mean follow-up of 53.8 ! 42.6 months, 11 were
successfully treated, while 14 failed, including 10 required reoperations and 4 needed
lifelong antibiotic suppression. The success rate of debridement was 44.0%. Statistical
analyses showed no significant differences between the two groups on patients’ age,
time lag between symptoms onset and debridement, preoperative C-reactive protein,
erythrocyte sedimentation rate, white blood cell count, hemoglobin, albumin, glucose,
or synovial fluid total cell count. Patients’ primary diagnoses or staphylococcal
infections had no significant impact on the surgical outcomes either. Debridement
with polyethylene insert exchange had significantly higher success rate than debride-
ment alone, with all 13 cases without exchange failed. All 10 cases with infections after
revisionTKA had failed. We concluded that debridement with prostheses retention has a
low success rate for acute PJI following primary TKA. The polyethylene insert should be
exchanged during surgery. For acute infections after revision TKA, total revision should
be contemplated.
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1-step exchange
• Preop. known germ

• Easy to treat germ 
(Rifampicin sensitive)

• Local and systemic AB

• Good soft tissues 
(no draining sinus)

• « Tumor surgery »
Success rate	85%

Zimmerli W. NEJM 2004



Soft tissues



2-step exchange

Short	interval
Long	interval



Spacer
• Articulated spacer

– better mobility
– similar complication 

rates

• Non articulated spacer
– less complications
– no difference after 

reimplantation if not too 
long interval 

Masri B	JBJS-B	2000



Male, 48y 
• ACL rupture
• Sec. arthritis
• TKR in May 2013

• Initially everything is OK…



Follow-up?
• 3m post OP: new pain

& stiffness 

• arthrotomy for mobilisation

• 3m later
joint aspiration 
à staph. capitis

• AB “cure” for 3m
(Co-Amoxicilline p.o.)



After 1y still pain & red scar
• CRP 10 

• Joint aspiration:
- no germs
- 50 G/l Lc, 95% PN

• Normal x-ray
What	now?



Two-stage exchange
• Prosthesis NOT 

loose

• Synovectomy

• Articulated spacer

• Sonication: same 
staph. capitis



Short intervall (3 weeks)
• Soft tissues OK 
• CRP normal

• 2nd debridement 

• TKR

• 3m follow-up:
F/E 100-0-0°
pain free



Debridement	
and	retention

One	stage

Two	stage
(short	interval)

Two	stage	
(long	interval)

Patient adapted treatment of infected TJA in 
2018

Onset of
infection 2–4	weeks	

i.v.	
8–10	weeks	

p.o.	 	

Explantation and	implantation

Explantation Implantation

6	weeks	
i.v.	

Zimmerli W	et	al.	N	Engl J	Med	2004 Borens O	et	al.	Rev	Med	Suisse	 2009

Explantation Implantation

(2	weeks)

“Biofilm

treatment”

(with	rifampin)

“Osteomyelitis

treatment”	

(no	rifampin)

Debridement



48% 8% 8% 29%

93% 48% 90% 90% 88% 66%



Thank you for 
your attention!

olivier.borens@chuv.ch

Thank you for your attention!


