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INTRODUCTION
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• In the United States, it is projected that by 2030, TKA surgeries will 

increase by 673%.

• Malalignment >3° has been identified in up to one-third of patients 

undergoing conventional TKA, potentially causing pain and instability.

• Inappropriate bone resection can result in suboptimal TKA component 

positioning, leading to component malalignment.

• Robotic assistance (RA) has proven effective in various areas, achieving 

precision of up to 0.05 mm. 



INTRODUCTION
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• Based on 3D CT scan, the robotic arm-assisted system is designed to 

minimize the margin of error associated with bone resection and to 

provide real-time guidance for intraoperative TKA component positioning

• Moreover, the system provides the ability to accurately predict implant 

size preoperatively, which can improve operative efficiency.

• Therefore, the aim of our study was to evaluate the predictive accuracy of 

the RA-TKA system in determining required bone resections and implant 

sizing before surgery, as well as to assess its influence on intraoperative 

decision-making. 



METHODS
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• Prospective review was conducted on a cohort of patients who underwent 

RA-TKA between November 2023 and May 2024. 

• A patient-specific alignment philosophy was employed within a safe 

range. All patients received a posterior-stabilized (PS) implant.

• The following outcomes were evaluated: difference between the planned 

and final bone resections and coronal limb alignment of the knee; 

predicted and actual bone resections. 

• We also compared the implant size predicted preoperatively to the actual 

implant size used.



RESULTS
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Demographic Characteristics N=40 (100%)

Female 28 (70%)

Age (SD) 70.6 (9.5)

BMI 29.0 (3.7)

Left Laterality 21 (52.5)

Component Size (N=40)

Femoral implant

Perfect estimation 36 (90.0)

Overestimation 3 (7.5)

Underestimation 1 (2.5)

Tibial implant

Perfect estimation 30 (75.0)

Overestimation 10 (25.0)

Underestimation 0 (0)

Insert

Perfect estimation 30 (75.0)

Overestimation 1 (2.5)

Underestimation 9 (22.5)



RESULTS
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Location
Predicted (mm) 

mean (SD)

Actual (mm) 

mean (SD)

Difference 

(mm) mean           

(IC 95%)

p-value

Lateral femoral 4.5 (1.8) 3.4 (2.0) 1.1 (0.3-2.0) 0.01*

Medial femoral 8.0 (0.3) 6.8 (1.2) 1.2 (0.8-1.6) <0.001*

Lateral posterior condyle 5.8 (1.7) 4.9 (1.6) 0.8 (0.1-1.6) 0.03*

Medial posterior condyle 8.1 (0.7) 8.0 (1.5) 0.1 (-0.4-0.7) 0.63

Lateral tibial plateau 6.6 (0.8) 5.6 (1.1) 1.0 (0.5-1.4) <0.001*

Medial tibial plateau 4.0 (1.4) 3.6 (1.2) 0.5 (-0.1-1.01) 0.09

*denotes statistical significance (p<0.05)

Summary of the actual bone resection compared to the predicted. 
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The distribution of absolute difference between the preoperative prediction and the 

actual bone resection. 



DISCUSSION
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• The main finding of this study supports the use of the RA-TKA system for 

precise preoperative planning, particularly in predicting bone resection, 

implant size, and ensuring optimal postoperative alignment.

• The difference between the predicted and actual femoral and tibial bone 

resections was < 2 mm in 210 (87.5%) of our cases.

• Our findings reported high accuracy in both femoral and tibial bone 

resections, with 94% of actual cuts deviating less than 1 mm from the 

predicted cuts.



CONCLUSION
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• The RA-TKA system, which uses three-dimensional (3D) CT reconstructions for 

manipulation, visualization, and surgical planning, provides highly accurate guidance 

for total knee arthroplasty (TKA). By enabling precise and reproducible bone 

resections, optimal component positioning, and accurate postoperative alignment, RA-

TKA improves surgical outcomes and consistency. 

• Furthermore, it reflects a growing trend toward intelligent systems in orthopedic 

procedures, enhancing both procedural precision and surgeon confidence.
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