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• Periprosthetic joint infections (PJI) 

remain a challenging complication 

following total joint arthroplasty

• accurate microbiologic diagnosis is 

essential to guide treatment.

• Sonication of explanted protheses 

has demonstrated higher culture 

sensitivity compared with 

traditional synovial fluid and tissue 

cultures. 1

• The optimal colony-forming unit 

(CFU) threshold for defining 

positive sonication cultures 

remains debated, with current 

research suggesting ≥ as 

appropriate threshold. 1

METHODS

• Retrospective review of revision 

arthroplasty procedures performed 

from January 2016 through 

September 2025 at a multicenter 

single institution, with sonication 

cultures obtained. 

• Diagnoses of PJI was made using 

the 2018 Musculoskeletal Infection 

Society (MSIS) criteria.

• Exclusion criteria: inadequate 

preoperative workup; lack of CFU 

reported in EMR; sonication of 

antibiotic spacers

• Diagnostic performance was 

evaluated at CFU thresholds of ≥1, 

≥2, ≥3, ≥4, ≥5, ≥10, and ≥25.

• Receiver operating characteristic 

(ROC) analysis was used to identify 

the optimal CFU threshold for PJI 

diagnosis.

BACKGROUND

Determine a CFU threshold derived 

from sonication cultures which 

maximizes sensitivity and specificity 

for the diagnosis of PJI.    

STUDY AIM

STUDY COHORT

1,374 revision arthroplasty procedures 

screened

1,145 cases included

316 PJI 

(27.6%)

829 aseptic 

(72.4%)

RESULTS

• Figure 1. Diagnostic performance of traditional and 

sonication fluid culture techniques. Sonication culture 

demonstrated greater sensitivity than synovial and tissue 

cultures while maintaining comparable specificity.

CFU THRESHOLD ANALYSIS

• Figure 2. Diagnostic performance across sonication fluid 

culture CFU thresholds. Increasing CFU thresholds 

decreased sensitivity while specificity remained high.

CONCLUSION

Sonication culture demonstrated 

superior sensitivity for PJI diagnosis 

compared with traditional synovial 

fluid and tissue cultures while 

maintaining high specificity. 

Thresholds of 1 and 2 CFUs  yielded 

high sensitivity and specificity, 

implicating these as optimal 

thresholds for defining positive 

sonication culture.

Future studies should focus on long-

term clinical outcomes comparing 

patients with lower CFU sonication 

cultures which were treated as false 

positives without antibiotics versus 

those treated as PJI with antibiotics.

CLINICAL TAKEAWAY
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• ROC analysis favored ≥2 CFUs as 

the optimal threshold, balancing 

improved specificity with minimal 

loss of sensitivity compared with 

≥1 CFU.

77.1 %
Sensitivity at ≥1 CFUs 

69.0 %
Sensitivity at ≥5 CFUs 

95.8 %
Specificity at ≥1 CFUs 

74.1 %
Sensitivity at ≥2 CFUs 

97.4 %
Specificity at ≥5 CFUs 

97.0 %
Specificity at ≥2 CFUs 
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Sonication cultures with relatively low CFUs are seen 

with PJI and may not simply reflect contamination. 

This study demonstrates that lower CFU thresholds 

improved the diagnosis of PJI while maintaining high 

specificity.
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