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promise as the role of new serological markers are being evaluated. 
Until a more accurate serum marker is introduced, we recommend 
that any patient with suspected diagnosis of PJI be screened using 
serological tests for infl ammation, namely, CRP and ESR. Considera-
tion should also be given to testing D-dimer as a potential supple-
mentary serological test.
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QUESTION 2: Does prior septic arthritis (aerobic, anaerobic, fungal, tuberculosis) of a native 
joint predispose the patients to an increased risk of subsequent periprosthetic joint infection 
(PJI) in the same joint receiving arthroplasty? If yes, how soon after a prior septic arthritis can 
elective arthroplasty be performed in the same joint?

RECOMMENDATION: Yes. A prior septic arthritis in a joint does predispose the same joint to subsequent PJI after arthroplasty. In the absence of 
concrete evidence, we recommend that arthroplasty be delayed at least until completion of antibiotic treatment and resolution of clinical signs 
of infection, but no earlier than three months from the inciting event.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 87%, Disagree: 9%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE  

The role of total joint arthroplasty (TJA) in patients with prior septic 
arthritis is not clearly defi ned. The number of variables involved 
in such cases have made all current, cohort-based studies diffi  cult 
to statistically compare. These variables include, age of onset of 
septic arthritis (child vs. adult), septic joint with or without osteo-
myelitis involvement, type of joint infected (knee vs. hip), operation 
performed (one-stage vs. two-stage), time between septic joint and 
TJA or time between stages for two-stage procedures, and the initial 
organism causing septic arthritis (tuberculosis vs. bacterial). These 

variables, among others, are important because they contribute to 
substantial heterogeneity between patients being treated under the 
blanket term of having prior septic arthritis.

Previous studies have often grouped patients with diff ering 
amounts of these variables together and have reported low-powered 
and inconclusive results. We performed a systematic review of the 
literature [1–51] including studies that have directly compared this 
patient population to those undergoing primary TJA at the same 
institution by the same surgeons to assess whether or not patients 
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with prior septic arthritis are at an increased risk of PJIs [39]. A case-
control study of 36 total patients (18 in each cohort) found no signifi -
cant diff erences in the infection rates between patients undergoing 
TJA for osteoarthritis and those who had prior septic arthritis [39]. 
This study was limited by its small size and, as the authors suggest, 
larger studies are needed to make an accurate statement about the 
comparative PJI rates. 

In the largest published series to-date, Kim et al. reviewed 170 
patients (85% infected with Staphylococcus aureus) undergoing one-
stage total hip arthroplasty (THA) with quiescent infection (mean 33 
years post-infection), all of which had septic arthritis in childhood 
[30]. In this series, all patients, except for one (two hips), had THA at 
least 10 years after septic arthritis and the only hips that were compli-
cated by PJIs after THA were those two hips that had a quiescent 
period of seven years. The authors recommended that a 10-year quies-
cent period be the minimum  required to undergo THA after septic 
arthritis [30]. In contrast, another large cohort by Seo et al. reported 
on 62 patients (42% methicillin-resistant Staphylococcus species) 
undergoing one-stage total knee arthroplasty (TKA) after a mean 
quiescent period of only 4 years, all of which had adult-onset septic 
arthritis with a PJI rates of 9.7% [43]. Jerry et al. evaluated 65 patients 
(20 with osteomyelitis and 45 with septic arthritis) undergoing one-
stage TKA with an average quiescent period in both groups of 18 years 
[25]. The series reported PJI rates of 15% in the osteomyelitis cohort 
and 4% in the septic arthritis group [25]. All of these studies demon-
strate the heterogeneity of the current literature on this topic.

In patients undergoing THA for tubercular arthritis, the recom-
mended periods of quiescence before THA varies from immediate 
to 10 years [29,38,46]. However, reactivation has been reported even 
in cases operated on after a quiescent period of 37 to 40 years [50]. 
Hence, as a part of preoperative assessment, only patients who had 
completed a full course of antitubercular treatment (ATT) therapy 
were considered for THA. A recent systematic review of THA in tuber-
culosis of the hip by Tiwari et al. [51] concluded that ATT be given for 

at least two weeks preoperatively and continued for 6 to 18 months 
postoperatively to minimize reactivation rates. The study also indi-
cated that patients with draining sinuses should be disqualifi ed 
from undergoing one-stage THA and should instead undergo a two-
stage procedure [51].

Because of the limitations of the current literature, the statistical 
analyses performed on these studies at this time has been restricted 
to pooled, weighted infection rates inclusive of 1,300 TJAs (Table 1). 
In order to address the heterogeneity problem, we have subdivided 
the cohort into subgroups including one-stage and two-stage proce-
dures, adult onset septic arthritis and childhood (< 18 years) onset 
septic arthritis, etc. This data demonstrates a PJI rate of 8.26% for TKAs 
and a 5.20% rate for THAs, while both bacterial septic joint and tuber-
culous septic joint achieved PJI rates around 6%. Next, we subdivided 
the cohort by the treatment type (one-stage vs. two-stage proce-
dures) and then performed the analyses by further dividing each of 
these two groups (Table 2). Weighting and pooling the data this way 
allowed for more homogenous analyses, but further divisions within 
each of these cohorts were not possible due to sample size limita-
tions. As mentioned, comparative statistics were not possible on 
these infection rates due to limitations in individual study designs.

To conclude, patients with prior septic arthritis undergoing TJA 
in the same joint have an increased rate of infection compared to 
patients undergoing primary TJA without prior septic arthritis. The 
following recommendation is based on the limited data currently 
available: management of septic arthritis by arthroplasty using 
the following protocol (two-stage TJA in the case of active/evolving 
arthritis and one-stage TJA in the case of quiescent arthritis) may 
yield good functional results. This is the only study to date directly 
comparing the one- and two-stage TJAs demonstrating infection 
control rates of up to 87% in active/evolving septic arthritis and up 
to 95% in quiescent arthritis [11]. The literature still lacks appropri-
ately-sized, randomized clinical trials or prospective, comparative 
case-control studies to bett er support these recommendations.

TABLE 1. PJI rates for TJA following prior septic arthritis of same joint

   Pooled Cohort Type (n) PJI Rate (Same Joint) 95% CI

All studies, pooled (n=1300) 5.96% 4.24 to 7.94

One-Stage TJA, pooled (n=1020) 5.14% 3.31 to 7.36

Two-Stage TJA, pooled (n=280) 8.70% 5.77 to 12.49

Bacterial Septic Joint, pooled (n=977) 5.84% 3.97 to 8.05

TB/mycoplasma Septic joint, pooled (n=323) 6.09% 2.94 to 10.28

Adult-onset Septic Joint, pooled (n=717) 8.35% 6.48 to 10.55

Childhood-onset Septic Joint, pooled (n=583) 2.18% 1.16 to 3.70

Hip Septic Joint to THA, pooled (n=1037) 5.20% 3.50 to 7.21

Knee Septic Joint to TKA, pooled (n=263) 8.26% 5.30 to 12.15

Total Primary TJA (from literature) [1-6] 0.4%-1.5% NA

PJI, periprosthetic joint infection; TJA, total joint arthroplasty; CI, confi dence interval; TB, tuberculosis; 
THA, total hip arthroplasty; NA, not available
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QUESTION 3: What indicators/metrics would compel a surgeon to perform resection 
arthroplasty and antibiotic spacer insertion, delaying the arthroplasty to a later date, 
in a patient with prior septic arthritis undergoing primary arthroplasty?

RECOMMENDATION: Patients with active septic arthritis or chronic osteomyelitis of the hip or knee may be best treated with a two-stage arthro-
plasty. Evidence would suggest a limited risk of infections recurrence following a one-stage arthroplasty in the presence of a quiescent septic 
arthritis.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 85%, Disagree: 11%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE 

Although degenerative joint diseases are a common sequela of septic 
arthritis in a native hip or knee, the incidence of septic arthritis is 
relatively low. Therefore, orthopaedic surgeons are not regularly 
confronted with the diffi  cult decision regarding the treatments of 
degenerative joint disease in patients with prior septic arthritis. Due 
to the low incidence, we are confronted with a paucity of literature to 
guide our treatment decisions.

In the reporting of outcomes, the literature has diff erentiated 
between active and quiescent septic arthritis/osteomyelitis of the 
hip or knee. Patients with quiescent septic arthritis/osteomyelitis 
often had a distant history of infections and the investigation of 
serum, synovial aspirate and imaging studies demonstrated no signs 
of active infections. Given the diff erentiation made in the literature, 
we have reviewed the two diff erent hip and knee patient popula-
tions.

Among the reporting of total hip arthroplasties (THAs), seven 
publications with 98 hips and nine publications with 398 hips were 
identifi ed as reporting on active or quiescent hip septic arthritis/
osteomyelitis, respectively (Table 1). All reports of active hip infec-
tions were only treated with a two-stage arthroplasty, which demon-
strated a 10.2% recurrence of infection. Unlike the active hip infec-
tions, all quiescent hip infections were treated with a one-stage 
arthroplasty with a 1.5% recurrence of infection.

Even fewer publications were available on total knee arthro-
plasties (TKA), which had seven publications with 46 knees and fi ve 
publications with 89 knees reporting on active and quiescent knee 
septic arthritis/osteomyelitis, respectively (Table 2). Among the 
reports of active knee infections, all but three knees were treated 
with a two-stage arthroplasty demonstrating a 4.7% recurrence of 
infection, while the three knees treated with a one-stage arthroplasty 
had no recurrences. Similar to quiescent hip infections, all quiescent 

knee infections were treated with a one-stage arthroplasty and had a 
4.5% recurrence of infection.

The literature suggests performing routine two-stage arthro-
plasty for active infections at the time of arthroplasty and one-stage 
arthroplasty for quiescent infections at the time of arthroplasty. 
Although the rates of infections are relatively low utilizing these 
parameters, there is conversely limited data about the failure rates 
after one-stage arthroplasty with an active infection and no data 
about two-stage arthroplasty for quiescent infections. As a result, it is 
possible that these recommendations could change with additional 
future research.
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