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PURPOSE & HYPOTHESIS

PURPOSE: to identify patient-specific risk factors associated with election to 
proceed with subsequent cartilage transplantation after trial of chondroplasty, in 
order to clarify the therapeutic potential of staging chondroplasty in certain patient 
cohorts. 

In doing so, we aimed to develop a risk calculator with pre-operative prognostic 
value for predicting patient election to proceed to cartilage transplantation within 6 
months of index chondroplasty. 

HYPOTHESIS: Important factors for election to proceed with cartilage 
transplant would be patient reported pre-operative disability, lesion 

location, and lesion size and characteristics on MRI 



MATERIALS & METHODS

• A retrospective review of patients prospectively enrolled at the time of staging chondroplasty was 
performed

• Early election was defined as patient decision to proceed to cartilage transplantation within six months
of chondroplasty. 

• Age, sex, body mass index, lesion location, topology, indication for meniscal allograft transplantation and 
realignment osteotomy, and MRI grading of cartilage defects by the AMADEUS score were collected. 

• Cox proportional hazards analysis was used to determine univariate predictors of conversion, and a 
predictive calculator, the Cartilage Early Return for Transplant (CERT) score was formulated using 
stepwise regression employing the Akaike Information Criterion (AIC). 

• Receiver operator curves (ROC) and the area under the curve (AUC) were then used to evaluate the 
predictive ability of the final model on the studied patient population. 

• Postoperative patient-reported outcomes were compared between failure and non-failure cohorts to validate 
that failure correlated with worse PROMs. 



RESULTS
65 patients (67 knees) were included for analysis, with an overall transplant election rate of 29.9% 

within six months after chondroplasty. 

Variable Hazards Ratio 
(95% CI)

p-value

History of Prior Surgery
Reference

3.83 (1.34 – 10.94)
.01

Defect Location
Patellofemoral

Femoral Condyles
Reference

3.98 (1.37 – 11.61) 0.01
Number of Lesions

Single
Multiple

Reference
4.01 (1.62 – 9.95) < 0.01

Lesion Topology
Unipolar
Bipolar

Reference
2.74 (1.09 – 6.87) 0.03

Subchondral Involvement
Absent
Present Reference

2.49 (1.00 – 6.20) 0.05

Variable Hazards Ratio 
(95% CI)

p-value

AMADEUS Grade
Grade 1
Grade 2

Grade 3 – 4 

Reference
> 99

> 99
< 0.01
< 0.01

Concurrent Indication for 
Realignment Procedure

Reference
3.94 (1.33 – 11.68)

.013

IKDC 0.96 (0.93 – 0.99) 0.02

KOOS:
Pain
ADL

Joint Replacement

0.97 (0.95 – 0.99)
0.97 (0.94 – 0.99)
0.96 (0.93 – 0.99)

0.01
0.02
0.01

VR12:
Mental Health

Physical Health
0.95 (0.91 – 0.98)
0.92 (0.86 – 1.00)

< 0.01
0.04



RESULTS

• Factors included in the CERT 
score: 

• Preoperative KOOS Pain
• VR12 Physical Score
• Condylar involvement
• AMADEUS score

• 0-2 points: 3% risk for transplant
• 3-4 points: 33% risk of transplant
• 5+ points: 79% risk of transplant

• By 6 weeks, early-electing 
patients demonstrated 
significantly worse pain (p=.003), 
daily living (p=.002), sports
(p=.002), and quality of life 
scores (p<.001).

Risk Factor Point Value

Defect Location

Patellofemoral

Femoral Condyles

0

2

KOOS Pain

≥ 40

< 40

0

2

VR12 Physical Score

≥ 40

< 40

0

2

AMADEUS Score*

1 – 2

3 – 4 

0

1

Total: 0 to 7 points



CONCLUSIONS

• Risk of early patient election to pursue cartilage transplantation after chondroplasty is 
closely and additively associated with pre-operative high AMADEUS grade score, condylar 
involvement, KOOS Pain Score, and VR12 Physical Score. 

• Patients with articular cartilage defects undergoing staging chondroplasty should be 
assessed for these factors to allow for calculation of a CERT score, which has high 
prognostic value for predicting early election after surgical intervention. 


