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None

Using the Mako Robotic-Arm System for Revision Total 
Knee Arthroplasty is currently OFF-LABEL

Disclosures



Objectives

• Describe our surgical technique for Mako Robotic Arm Assisted 
Revision Total Knee Arthroplasty





Why Robotic TKA?
• Improved Accuracy and Precision

• Deckey et al. Bone Joint J 2021;103-B(6 Supple A):74–80.

• Improved Joint Line Restoration
• Agrawal et al. Arthroplasty 4, 6 (2022)

• More Predictable Component positioning (UKA)/Alignment
• Bell SW. J Bone Joint Surg Am. 2016 Apr 20;98(8):627-35.
• Song, EK. Knee Surg Sports Traumatol Arthrosc 19, 1069–1076 (2011).

• Improved Soft Tissue Balance
• Held MB. Arthroplast Today. 2021 Jan 30;7:130-134.

Khlopas et al: JOA 2018



Robotic-Assisted TKA
• Long Term Ramifications?

• Patient Outcomes
• Marchand KB et al. J Knee Surg. 2021 

Jun 29

• Revision Rate?

• Safety
• Haptics
• Radiation exposure

• Cost?



Robotic Conversion UKA to TKA



Case Example

61 y/o male chronic Left 
TKA PJI
• S/p Resection with 

antibiotic spacer
• ESR & CRP Normal
• Aspiration: No Growth 



Segmentation & Implant Planning (1)

Find existing Bone-Implant Interface



Array Placement
Femoral Array (Distal Femur Metaphysis)

Tibial Array                      
(~160 mm from joint line)

Collect 
Checkpoints
Hip Center

Medial & Lateral Malleoli



Bone Registration
Need Accuracy 
<0.5 mm

Most Reliable Points
Femur: Anterior & Lateral Metaphysis
Tibia: Plateau Rims & Anterior Metaphysis
*Tibial Tubercle key for component rotation*





Removal of Existing Implants

Careful!!!

Preserve Bone



Ligament Assessment 1 (EXTENSION)



Ligament Assessment 1 (FLEXION)



Fine Tuning

CLOSE THE FLEXION GAP: Upsize to 5 Femur and Posterorize Component
DO NOT NOTCH



Implant Planning 2 – Locate the Remaining Bone



Fireflies 
Locate the remaining bone 

in all planes
Refine Implant position to 
rest within Yellow Fireflies



Bone Cuts 1 - Distal Femur
2 - Posterior Chamfer

----CHANGE BLADE----
3 - Proximal Tibia
4 - Anterior Femur
5 - Posterior Femur
6 - Anterior Chamfer



Augmentation (if necessary)
Missing Posterior Bone

Translate Femur Anterior 10 mm

Perform Posterior Condyle Cut

Translate Posterior 10 mm to 
original position



Cone & Stem Prep

Faizan et al: JOA 2017
Jacquet et al: JOA 2021

Intramedullary Ream 
to stem size

Prepare for cone

Trial with augments



Final Assessment

5 Femur (10 mm posterior augments)

5 Tibia with size C metaphyseal cone

19 mm TS poly

(Balanced 26 mm gaps)



Final Motion Check

5-125 Degrees



Post-op



Overall Alignment





Summary

• Currently OFF-LABEL

• Unique option for Select Patients

• More Research needed…
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