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Synovial fluid cytokines at time of knee 
surgery can influence outcomes

• Focal chondral defects of the knee are encountered in up to 63% of 
patients undergoing arthroscopy.1,2

• Treatment regimens vary based on defect area, depth, and acuity, but 
oftentimes a chondroplasty is first performed to reduce irritation. 

• Prior research has shown correlation between final VAS pain scores and 
intraoperative synovial concentrations of IL-6 and MMP-3 for patients 
undergoing any type of arthroscopic knee surgery.3

• Currently, accurate modalities to predict post-operative prognosis and 
operative success following arthroscopic knee chondroplasty are lacking. 
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• PURPOSE: 
To investigate the correlations between intraoperative 
inflammatory cytokines, early patient reported outcome scores 
(PROs), and minimum 1-year outcomes in patients undergoing 
arthroscopic chondroplasty for cartilage defects of the knee.

• HYPOTHESIS: 
Elevated concentrations of inflammatory synovial fluid 
cytokines at time of knee chondroplasty and worse PRO 
scores will correlate with clinical failure.

4
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Methods
Study Design
• Forty-four patients undergoing arthroscopic knee chondroplasty with >1-

year follow-up were included. 

• Multiplex ELISA was run on intraoperative synovial fluid aspirations for:

• PDGF, CCL-5, MMP-3, MMP-1, EGF, VEGF, IL-1a, FGF, CCL-2, 

BMP-2, and aggrecan (ACAN). 

• Chondral defect characteristics were recorded:

• AMADEUS score4 on preoperative MRI, number of defects/defect 

area/ICRS grade on intraoperative evaluation

• PROs (IKDC, KOOS) were assigned preoperatively, then repeated at 2 

weeks and 6 weeks postoperatively.

5
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Methods
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Outcome

• Patients were classified as experiencing operative failure or not.

• Failure was defined as subsequent knee surgery, and conversion 

defined as subsequent osteochondral allograft transplantation. 

• Patient demographics, defect characteristics, PROs and cytokine 

concentrations were compared between Failure and Non-Failure 

groups using Mann-Whitney U Tests.

• AIC model selection to distinguish among a set of possible multivariate 

probit models describing the relationship between outcome, and the 

most significant variable from each category.
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Patient Demographics & Defect Characteristics

7

• Total defect area was significantly larger in patients who experienced chondroplasty failure compared 

to non—failures.

• Age, sex, concomitant procedures, number of defects, ICRS grades, and AMADEUS scores were 

equivalent between Failure and Non-Failure groups.
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Patient Reported Outcomes
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• Preoperative KOOS QOL and 

KOOS Jr scores were 

significantly worse in Failures.

• All PRO scores were 

significantly worse in Failure 

patients compared to Non-

Failure patients at both 2-

weeks and 6-weeks 

postoperatively.
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Cytokines
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• Intraoperative synovial fluid 

MMP-1, VEGF, IL-1a, and CCL-2 

concentrations were 

significantly higher in patients 

who later experienced 

chondroplasty failure.
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Multivariable Regression
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• AIC model selection found the logistic 

regression model using MMP-1 

concentration and 6-week KOOS Sport 

scores in an independent analysis with 

failure carried 77% of the cumulative 

weight of the model.

• This multivariable regression model found 

6-week KOOS Sport score alone was 

significantly correlated with future 

chondroplasty failure (P = 0.01).

• MMP-1 was not significantly correlated within this 
multivariable model (P = 0.22)
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Conclusion
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Failure cohort had larger defect area, worse 2- and 6-week PROs, and 
higher SF MMP-1, VEGF, IL-1 alpha, and CCL-2
Multivariable analysis found six-week KOOS Sports scores to be 

independently correlated with failure. 
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