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this approach is not considered consistent with modern, evidence-
based management of exposed, infected arthroplasty implants.
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5.7. TREATMENT: PROSTHESIS FACTORS

Authors: Laurens Manning, Guillem Bori, Mitchell R. Klement

QUESTION 1: Does the use of cemented or cementless components at the time of 
reimplantation aff ect the success of treating chronic periprosthetic joint infections (PJIs)? 
If yes, what is the optimal antibiotic(s), dosage and cement to maximize antibiotic delivery 
and mechanical properties of the cement?

RECOMMENDATION: There is no evidence to suggest that the use of cemented or cementless components at the time of reimplantation aff ects 
the success rate of infection treatment. However, the mode of fi xation may aff ect implant survivorship. The bone mass and the quality should 
dictate the choice of implant and the mode of fi xation during reimplantation. If cemented prostheses are used, consideration should be given to 
the addition of antibiotics directed towards the infective organisms at the time of reimplantation.

LEVEL OF EVIDENCE: Consensus

DELEGATE VOTE: Agree: 93%, Disagree: 4%, Abstain: 3% (Super Majority, Strong Consensus)

RATIONALE 

Currently, both one-stage and two-stage revisions for the treatment 
of hip and knee PJIs have been reported with good results [1]. Regard-
less of the approach utilized, the optimal method of implant fi xa-
tion (cemented versus cementless) for PJI treatment success at the 
time of reimplantation remains unclear. When dealing with septic 
revisions, the surgeon is faced with two goals: infection eradication 
and achieving durable fi xation [2]. Cement fi xation has many advan-
tages including immediate fi xation regardless of bone quality, the 
ability to impregnate with antibiotics/antifungals and the ability to 
secure impaction graft or large bulk allografts [2]. The disadvantages 
include sclerotic or limited periarticular bone necessitating longer 
stems with cementation into virgin cancellous bone further from 
the joint in question. In the event of reinfection, removal would be 
technically diffi  cult with high morbidity. The advantages of cement-
less fi xation include the benefi t of long-term biologic fi xation, ease of 
removal in the event of acute reinfection with lower morbidity and 
modularity to separately address implant fi xation as well as resto-
ration of biomechanics [2]. The overall survivorship of implants in 
revision surgery (aseptic and septic) has historically favored cement-
less fi xation [3-8].

However, the literature does not support one method of fi xation 
over another with regard to infection cure rate. Furthermore, there is 
no data to guide choice or dose of antibiotic to be used in the cement 
during reimplantation. The body of literature on fi xation technique 
used at the time of reimplantation in two-stage procedures consists 
of very-low quality, small, single-center retrospective studies with 

only half providing adequate descriptions of the reimplantation 
procedure and/or whether cement was used (Table 1). The defi ni-
tions for successful outcomes, antibiotic management postopera-
tively, adjunct antibiotic delivery devices (beads, allograft, etc.) and 
other aspects of surgical management were heterogeneous across 
diff erent studies. Similar heterogeneous data has been reported for 
one-stage revision as summarized in a recent systemic review by 
George et al. [9]. To date, there has not been a randomized controlled 
trial to answer this question. Overall, cementless hips appear to 
be the most common approach during reimplantation with good 
clinical outcomes (83 - 95% successful outcomes). By contrast, when 
described, knee reimplantation with cemented components is 
common with comparable outcomes (76 - 93%, Table 1), but cement-
less or hybrid fi xation is gaining popularity [8]. 

Few studies have specifi cally investigated the presence or 
absence of cement use with infection cure rates. Chen et al. explored 
risk factors for clinical failure following two-stage total hip arthro-
plasty (THA) revision for infection and a multivariate analysis did 
not demonstrate that cementation was associated with outcomes 
[10]. Sánchez-Sotelo et al. retrospectively reviewed 169 hips with 
infected arthroplasty, all of whom had two-stage reimplantation 
for the treatment of an infected THA [11]. In the second stage, the 
femoral component was fi xed with antibiotic-loaded bone cement 
in 121 hips; the remaining femoral components and all acetabular 
components were cementless. The method of femoral component 
fi xation, either with or without cement, did not correlate with risk of 
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TABLE 1. Descriptive observational studies of outcomes following two-stage revision for periprosthetic joint infections (PJIs)

Author, Year
Total Cases of 

Two-stage Revision
Hip or Knee Cemented or Cementless Cure Rates

Barrack [13] 2002 12 Hip Not described 100%

Dieckmann [14] 2014 43 Hip Cementless 93%

Durbhakula [15] 2004 20 Hip Not described 90%

Etienne [16] 2003 32 Hip Not described ~90%

Chen [10] 2015 157 Hip Cementless /hybrid/full cementation 122 (78%)/31 (20%)/4 
(2%)

91.7%

Koo [17] 2001 22 Hip Cementless 95%

Hsieh [18] 2004 122 Hip Acetabulum 107/119, Femur 68/107 were cementless 95%

Fink [19] 2009 36 Hip Cementless 100%

Houdek [20] 2015 57 Hip Cementless 84%

Berend [21] 2013 189 Hip Cementless 83%

Toulson [22] 2009 84 Hip Hybrid 44%, cementless 43%, cemented 13%. ”If a 
cemented prosthesis is implanted, antibiotic cement 
is used. The standard doses for antibiotics in implant 
cement are 1.2 gm of tobramycin per packet of cement, 
and 500 mg of vancomycin per packet of cement.” Fail-
ures evenly split 3/3

95%

Fehring[2] 1999 25 Hip Cementless.“Our criteria for using cement for reimplan-
tation are similar to those in standard revision cases. If 
the bone quality is such that stable fi xation and bone 
ingrowth are unlikely, a cemented construct is recom-
mended.” 

92%

Romano [23] 2012 183 Hip Cementless. In a case-control study, outcomes are the 
same as per aseptic revisions (Romano 2010).

94.6%

Cabo [24] 2011 44 Knees/hips Not described ?

Puhto[25] 2014 107 Knees/hips Not reported 94%

Murillo [26]2008 25 Knees/hips Not reported 100%

Bejon [27] 2010 152 Knees/hips “Gentamicin-impregnated cement was used for 
cemented implants and allograft bone was used if 
required.”

83%

Tan [28] 2016 267 Knees/hips Not described 78%

Mitt al [29] 2007 37 Knee Resistant organisms. Cemented in all, antibiotics in 
33/37; 4 reinfections.

76%

Watt s [30] 2014 111 Knee Cemented; vancomycin and gentamicin (median 1 (0-2), 
1.2 (0-2.4). Comparison between obese and non-obese 
patients.

80% (O) 97% 
(NO)

Mahmud [38] 2012 253 Knee Not described 85%

Haleem [31] 2004 96 Knee Cemented 93.5%

Kubista [32] 2012 368 Knee Not described 84%

Hoell [33] 2016 59 Knee Not described 93.2%

Brimmo [34] 2016 750 Knee Not described 83%

Cha [35] 2015 76 Knee Cemented, 1gm vancomycin 76%

Castelli [36]2014 50 Knee Not described 92%

Pelt [37] 2014 49 Knee Not described 75%
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infection, loosening or mechanical failure at 10-year follow-up. The 
authors concluded that the method of fi xation used for the femoral 
component during two-stage reimplantation surgery should be 
based on the surgeon’s preference for fi xation combined with the 
assessment of femoral bone stock [11]. On the total knee arthroplasty 
(TKA) side, Edwards et al. found that re-revision rates for aseptic loos-
ening were comparable with three cemented and three cementless 
stem constructs. The reinfection rate was also comparable between 
cemented and cementless stems (p = 0.86). Their conclusion was 
that cementless diaphyseal-engaging stems had a lower rate of radio-
graphic failure than cemented stems in two-stage reimplantation. 
Reinfection rates remained similar despite the absence of antibiotic 
cement in the cementless constructs [8]. Additionally, George et 
al. performed a systematic review on cemented versus cementless 
single-stage exchange for infected THA and found no diff erence in 
infection success rates [9].

At this time, it is not clear that antibiotic-impregnated cement 
is required at the time of reimplantation to increase infection cure 
rates. Aminoglycosides and glycopeptides are known to be the two 
groups of antibiotics that qualify equally for incorporation into bone 
cement [12]. The combination of these antibiotics has the advantage 
of a wide antimicrobial spectrum with good elution kinetics [12]. 
Vancomycin is good for treating orthopaedic-related infections since 
Staphylococci are the most common bacteria causing such infec-
tions, and vancomycin possesses an excellent effi  cacy against these 
strains, especially resistant strains [12]. Generally, low-dose antibi-
otic-impregnated bone cement is defi ned as ≤ 4 gm antibiotic(s)/40 
gm polymethylmethacrylate (PMMA) and it is used for reimplanta-
tion as higher doses aff ect the mechanical properties of cement [12]. 
If a clear benefi t on infection cure rate is demonstrated by the use of 
antibiotic cement, further research will be required to determine the 
optimal antibiotic choice and dosage. 
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