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Results Overview

• Review results of surgical treatment only
• Omitting: Diagnosis  / Workup / Antibiotics 

• Implant Salvage / DAIR (debridement and 
implant retention)

• Single Stage Exchange
• Two Stage Exchange



9/26/2018

3

Treatment of Periprosthetic Infections

• Surgical Options
• Debridement and implant retention DAIR 

(exchange of poly, head & liner)
• Single stage exchange arthroplasty
• Two stage exchange arthroplasty

• No one size fits all strategy
• Must consider

• Current implants (fixation, stability, bone 
stock, reconstructive options)

• Host (medical co-morbidities, compliance, 
social factors, support)

• Organism / Culture results
• Timing of infection

Implant Salvage

• Incision and debridement of 
infection +/- exchange of 
interchangeable parts 
(head/liner, polyethylene 
tibia insert)

• Candidate for DAIR
• Well positioned, well fixed 

implants
• Implants with good track 

record
• No bone lesions requiring 

debridement 
• Acute postop or acute 

hematogenous infection

• 2017 - Switzerland, Sendi et al.
• Retrospective - 34 hips DAIR for confirmed 

PJI, 2 year f/u
• Exogenous (3 days), Hematogenous (3 

weeks)
• 90% success after 2 yrs
• 2 failures – both hematogenous, both S. 

aureus
• Key – rapid debridement upon diagnosis of 

infection.
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• JBJS - 2017 – Mayo
• 90 hips retrospective (2000 – 2012)
• Acute PJI (Hemi or THA)

• Early postoperative (<28 days)
• Acute hematogenous (<21 days)

• 70% Head and liner exchange, 30% I&D 
only

• Chronic Suppressive Abx (77%)
• Treatment failure (persistent infection) 

15% early postop, 21% acute 
hematogenous

• 6 year f/u avg
• Failure by host type

• A – 8%, B – 16%, C – 44%

• 2017 JOA – Rush / OrthoCarolina
• 33 hips – retrospective (2012 – 2016)
• Acute hematogenous or acute postoperative PJI (6 

weeks)
• Irrigation and debridement with implant retention
• Antibiotic impregnated calcium sulfate beads 

(Vancomycin / Tobramycin)
• Avg 1 year f/u, 48% failure (no difference 

hematogenous vs postop)
• 7 → 2 stage exchange, 9 → anƟbioƟc suppression

• Gaston et.al. UK - JBJS 2017
• 39 papers, 1296 patients
• Success of DAIR

• Absence of recurrent PJI, no long term 
suppression, no revision, no mortality due to PJI, 
retention of components at final f/u

• Overall success 64%
• Before 2004 – 43%, After 2004 67%*
• Symptoms <7 days 72%, >7 days 51%*
• Exchange of modular components 74%, No 

exchange 60%*
• Time from procedure >/< 4 weeks – no sig 

diff.
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Single and Two Stage 
Exchange Arthroplasty

• Removal of all components with 
debridement and reconstruction 

• Placement of spacer versus final 
implants

• Current implants not salvageable
• Chronic Infections
• Loose / unstable implants
• Poorly positioned implants

• 2013 – CORR – Rothman / Rush / UK
• Single stage cementless for acute postop 

infection
• Retrospective 27 pts – 2 yr f/u
• 70% (19/27) retained implants (4 required 

another debridement)
• 56% success with no further intervention
• 30% went on to 2-stage exchange

• 2018 – Spain – JOA
• Prospective – single stage exchange for chronic 

infections (cementless)
• No exclusion criteria

• 19 patients – 18 successfully cured infection
• 1 repeat debridement
• 1 aseptic revision
• 1 periprosthetic fracture
• 1 repeat single stage for persistent infection

• Cost Savings $390,000 US dollars (for the 
cohort)
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• MGH 2013 – Retrospective Review (1999-
2009)

• 83 patients
• 17 Single stage exchange – 82% success
• 44 Two stage exchange  - 75% success

• Mean time btw stages 8 months
• 22 Two stage non-reimplanted – 68% success

• Reasons for no 2nd stage 
• uncontrolled infx, poor host, satisfied with 

function

• Success = no additional surgeries / no 
recurrent infection

• Selection Bias
• Less severe cases – single stage

• 2018 – JOA – Loyola University – Chicago
• 80 pts – retrospective – 2 stage exchange 

(hips/knees)
• 17% never had second stage

• Spacer retention, resection arthroplasty, 
amputation, fusion

• 30% major complication
• 66 pts completed 2 stage

• 48 pts successful control of infx (72%)
• 60% success if all attempted 2 stage pts included

• 2018 – JOA – Rothman / Taiwan
• Retrospective 106 pts – 2 stage 

exchange for chronic PJI
• >4 weeks of symptoms

• 84% success at 10 years
• Failure Predictors

• BMI >30
• OR Time > 4 hrs
• Gout
• Enterococcus
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• Mayo – 2014 – JOA
• Retrospectively compared 90 day, 1 year 

and 5 year mortality
• Two stage exchange vs aseptic revision
• 134 pts >80 y/o
• No difference in most complications or 

mortality at any time point
• 5 year mortality - 39.9 % (2-stage), 34.1% 

(aseptic)
• Increased risk of infection in 2-stage 

group
• 19% vs. 3.6% *

• Brown, Fehring, Hanssen 
Abdel – Mayo - 2018

• Retrospective – pts 
undergoing second 2 stage 
exchange

• Survival free revision – 74% 2 
yrs, 45% 5 yrs

• Reinfection rate 42%

• JOA – Rothman – 2018
• 570 pts (218 hips, 352 knees) Retrospective
• 458 (80%) reimplanted, 54 vs 77% success 

depending on definition.
• Delphi consensus does not identify patients 

who were not re-implanted as failure
• Need to consider all patients in which 2 stage 

was attempted for true success rate.
• Does chronic suppression constitute failure?
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Single Stage Two Stage

• No downtime waiting for second 
stage

• Single anesthetic
• Decreased cost
• Faster return to WBAT

• 2 months minimum downtime
• Static spacer / articulating spacer

• 2 anesthetics
• 15-25% of patients never make it 

to second stage
• Increased Cost
• Better infection eradication 

(debated)

Notice…
• Small series
• Most retrospective
• ?Definition of treatment success?
• Lack of randomized controlled studies
• Difficult to determine clear superiority
• Must weight risks/benefits for each patient

My Strategy
• Implant Salvage 

• Acute post-op infection <4 weeks
• Acute hematogenous infection <7 days symptoms
• Chronic Infx - too sick to undergo major revision
• Well functioning implants

• Single Stage Exchange
• Chronic infection
• Unwilling or unable to undergo 

two surgeries

• Two Stage Exchange
• Most chronic infections
• Likely being over-utilized
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Thank You!

Edward Silverman MD


