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DISCLOSURES



- 95% TKA with ROSA

- Started in 2024 UKA with CORI

DISCLOSURES



Nowadays…

TSolution

Omnibotic

MAKO
CORI

ROSA

FROM ACTIVE ROBOTICS TO COLLABORATIVE

VELYS

HURWA



System Application Planning Cutting type Cutting control

TSolution TKA Image based Burr Autonomous

Mako UKA, TKA, PFJ Image based Saw Haptic

CORI UKA, TKA Image less Both Boundary control

OMNI TKA Image less Saw Cutting guide

ROSA TKA Both saw Cutting guide

VELYS TKA Both Saw Haptic

SKYWALKER TKA Image based Saw Cutting guide

CUVIS TKA Image based Burr Autonomous

ROBIN TKA Image based Saw Cutting guide



• Easy navigation system
• Few tips tricks for inputs
• Ligament evaluation: 0°, 30°, 45°, 60°, 90°, 

120°
• Ligament evaluation can be done at different

degrees of flexion to assess ligament
compliance, which measures how much space
is available for the prosthesis after bone cuts

IMAGELESS ROBOTICS: OUR EXPERIENCE



Easy and quick:
• Robotic arm pinned to the patient
• Collaborative mode
• No boundariers

Other robots: 
Haptic control (Mako)
Reaming control system (Navio/Cori)

IMAGELESS ROBOTICS: OUR EXPERIENCE



After bone mapping, the knee
is evaluated to assess:
- ROM
- coronal and sagittal plane
deformity
- ligament compliance (with 
laxity information)

IMAGELESS ROBOTICS: OUR EXPERIENCE



Balancing begins with:

• Extension space
• Evaluate amount of space given by
- Cuts
- Ligaments

IMAGELESS ROBOTICS: OUR EXPERIENCE



Balance

Flexion/Extension 

(Provisional)Flexion
1. Adjusting size of the femoral component
2. Anteriorization/posterior position of the 

femoral component
3. Rotation of the femoral component
4. Tibial resection adjustment
5. Bearing thickness
6. Slope and Flexion

IMAGELESS ROBOTICS: OUR EXPERIENCE



IMAGELESS ROBOTICS: OUR EXPERIENCE

- proximal tibial cut
- followed by an 
assessment of ligament
compliance using the 
Fuzion tensioner
- Replanning

Key step: after the tibial
cut, the spaces change
significantly, requiring a 
reassessment of the 
ligaments



IMAGELESS ROBOTICS: OUR EXPERIENCE

- complete the femoral cuts

- reassess the knee, 
evaluating changes in the 
kinematic curve and coronal
and sagittal alignment



Evaluation of ROSA accuracy – 75 knees in 75patients 
operated using this robotic system with Posterior Stabilized Persona 

Comparison between: planned, validated and measured angles and cuts for the distal and posterior
femur, for the proximal tibia and for the final coronal alignment on long standing x-rays

A statistically significant difference was found only between the average planned and the average
validated angle for femoral flexion, tibial coronal axis, medial and lateral cuts; 

the average difference was in any case below 1 mm or under 1 degree with SD < 1 

ACCURATE WORKING



The results of this study demonstrated that using this surgical robot in total
knee arthroplasty it is possible to perform accurate bone cuts and to achieve

the planned angles and resections

ACCURATE WORKING



At minimum 12-month follow-up, the imageless ROSA knee system showed higher
overall ROM and improvement from preoperative condition with increased PROMs

compared to the NTKA group (iAssist Knee)

INCREASE IN OUTCOMES

2023



The system is showing a favourable gap balancing technique and the possibility to create an 
individualized alignment. Preliminary results have now been shown in the literature both on the 

accuracy of the system and on clinical outcomes.
Preliminary results are promising both in terms of accuracy of the system and of clinical outcomes.

NEW ALIGNMENTS: PROMISING OUTCOMES
2023



NEW ALIGNMENTS: PROMISING OUTCOMES
Get new info and «learn» from the robot:

Optimize your results, be more reproducible
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Abstract
Background Femoral intramedullary canal referencing is used by most knee arthroplasty systems for distal femoral cut; to 
avoid the opening of the femoral canal different solutions have been presented such as navigation, patient-specific instru-
ments (PSI) or the use of an extramedullary device. The  FuZion® system is a tensor device, created to merge the two main 
techniques for performing a total knee arthroplasty: the ligament balancing and measured resection techniques. Our idea was 
to use the tensor as an extramedullary cutting guide for the distal femoral cut, based on a 90° tibial resection.
Methods A total of 110 patients were operated on with this technique. Patients were evaluated with weight-bearing long-
standing X-rays, knee a-p and lateral views, validated PROMs (Oxford Knee Score, EQ-5D and EQ-VAS), the Knee Society 
Scoring System (KSS) and the Forgotten Joint Score (FJS). Minimum follow up was 3 years (range 38–50 months).
Results Complete results were available for 104 patients (5 were lost in follow up and 1 died). Significant improvements 
were registered for all the evaluated scores from pre-op to the final follow up. Pre-op long-standing X-rays showed 21 valgus 
knees (20%) with a mean HKA of 187.6° (± 3.2°), 70 varus knees (62%) with a mean 172.2° (± 3.7°) HKA and 19 neutrally 
aligned knees, with a mean HKA of 179.5° (0 ± 2°). The radiographic evaluation at 3 months post-op showed 20 valgus 
knees (mean HKA 183.7° ± 1.5°), 67 varus knees (mean HKA 176.1° ± 1.8°) and 23 neutrally aligned knees with a mean 
HKA of 179.3° (0 ± 2°). At final follow up the survival rate was 100% for revision of the implant as the endpoint. With any 
reoperation as the endpoint Kaplan–Meier survival estimate showed a survival rate of 95.1% at 3 years.
Conclusions This technique for performing a ligament driven alignment in total knee arthroplasty showed encouraging 
clinical outcomes at mid-term follow up leaving a residual deformity on the coronal plane.

Keywords Extramedullary · Tensor · Ligaments · Total knee replacement · Alignment

Introduction

Background

Femoral intramedullary canal referencing is used by most 
knee arthroplasty systems for the distal femoral cut. To avoid 
the opening of the femoral canal different solutions have 
been presented such as navigation, patient-specific instru-
ments (PSI) or the use of an extramedullary device[1–3].

In all these techniques the distal femoral cut and the 
proximal tibial cut are performed independently, following 
different rules based on the surgical technique chosen [4–6].

In the gap balancing technique a balanced flexion space 
is obtained with the ligament tension: the posterior femoral 
cut and the rotation of the femoral component are performed 
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Elaborate your technique



Elaborate 
your
technique

Workflow: Extension first technique with ROSA

1. Planning of intra-articular corrections with 
bone resections

2. Tibia resection first à validation and data 
implementing in the planning

3. Re-evaluation of the ligament compliance with 
FuZion

4. Distal femoral resection according to the 
ligaments and after the tibial cut

5. FuZion for rotational final alignment
6. 4 in 1 femoral cuts, tibia, patella and cementing



NOT JUST MY EXPERIENCE
vs conventional

Schrednitzki et al. (2023) – Rosa: 

• Imageless robotic TKA yielded better coronal alignment and bone 
resection accuracy vs. conventional methods

• Mean deviation: 1.01° (robotic) vs. 2.05° (conventional) (p < 0.001)

Adamska et al. (2023) – Navio/Cori:
• Higher KOOS scores in robotic groups (p = 0.0001)
• More precise femoral component alignment in robotic groups (p = 

0.0013)
• Less blood loss in robotic groups (p = 0.042) but longer surgical time 

(p = 0.003)



NOT JUST MY EXPERIENCE
vs image-based

Yee et al. (2023)  - Navio/Cori vs Mako
• Image-free robotic systems achieved superior tibial slope accuracy

(p < 0.001)
• And higher Knee Society Score at 12 months (p = 0.02)

Rajgor et al. (2024) - Rosa vs Mako
• No significant differences in joint biomechanics restoration
• Imageless system eliminates preoperative imaging costs while

maintaining precision



Push the boundaries: major deformities



2025

Push the boundaries: revision arthroplasty



Push the boundaries: revision arthroplasty

The use of an imageless procedure 
incorporating intraoperative bone 

morphing and alignment based on a 
functional knee positioning has proven

to be safe and has yielded excellent
clinical and radiographic outcomes

2025



Imageless is enough?



AUTOMATED BONE MORPHING

Courtesy of Sebastien Parratte



LIGAMENT ASSESSMENT: ELIMINATING SUBJECTIVITY



Courtesy of Sebastien Parratte

AUGMENTED REALITY TO ELIMINATE THE SCREEN



Conclusions: Is the image-less Robot the solution?

• Great tool not the solution!
• Individualized procedure, more accurate and precise
- Another way of thinking
- Tailored indications and execution
- Knowledge of the implant
• Push the boundaries (revision arthroplasty, new alignments,…)
• In evolution, with new integrated technologies

Luca Andriollo – andriollo.luca@gmail.com


