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15t Robotic (RIO) system for joint replacement

in Asia

Installed on 13 June 2012

in Hong Kong Sanatorium &

Hospital (HKSH)
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Factors atfecting the longevity of implants
— after total knee arthroplasty (TKA)

e Materials
e Design
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Surgeons were tired of inaccurate operations

Traditional method in performing TKR, using different
guides

NOT a fool proof procedure
Even experienced surgeon can go wrong




Extramedullary guide for bone cuts

= Can be inaccurate
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Intramedullary guide
- for bone cuts

® Could be placed eccentrically

Drill Hole
Into Distal

Entry hole position error Oversized canal
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Functional outcomes

Longevity of Implants
implants - More durable
Materials Recovery ‘
: - Less painful
Design / |
<(I‘gical techniq} Functional outcomes
s good /T - Better
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2003
Computer-assisted navigation system (CANS)

in total joint replacements
CANS - Integration of different technology
- Started to be used
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Computer-assisted Navigation system (CANS) in TKA

Paradigm shift

- in the method of surgery

- In use since 2004 in HKSH

- Changed the way how TKA is performed 0




Generate the

BONE & SOFT TISSUE model of the knee in

the computer

Define Medial Condyle

Acquire multiple landmarks on the bone surface in the area of the medial
condyle. including the posterior condyle

Define Anterior Cortex

Varus:10.0°




Can check accuracy of the ligcament balance of the joint

Ligament Balancing \

Bring the leg into flexion and extension
to check the kinematics and the ligament situation.

Varus: 0.0 ° S8 Gap: 21.0 mm




Navigation system “m.
- to an accuracy of
better than 1 mm and 1 degree




Total knee replacement
& the computer-assisted navigation system

- Many hurdles gone over




Era of Precision Surgery

Mako™
RIO 2.X to Mako 3.0 Upgrade




1st Asian Robotic Partial Knee Replacement
Hong Kong, China 6/18/2012




Mako Robotic Interactive Orthopaedic System




Makoplasty = Robot-assisted joint arthroplasty

MAKO

SURGICAL CORP"®
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Robotic joint replacements using the Stryker system

e Come 1n different names
e Robotic UKA, BiKA, PKA, TKA, THA
e Mako UKA, BiKA, PKA, TKA, THA

e Makoplasty



Advantages of the robotic system

® Precision
e Safety
e Flexibility

e Excellent outcome
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Robotic Total Knee Arthroplasty since 2018

e Bringing TKA to a higher level

Stryker TKA




HONG KONG SANATORIUM & HOSPITAL
LI SHU PUI SYMPOSIUM 2022 1
100 YEARS OF MEDICAL SERVICE IN HONG KONG - YESTERDAY, TODAY AND TOMORROW




Robotic TKA 200







The Mako robotic system (ZgE1&M
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Before the operation, CT planning of the patient’s knee
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Build up the 3D model of the knee
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During the operation,
the Technology allows
synchronization of
preop. CT data with
patient’s anatomical
andmarks intraop.

Case Planning Pro-OpRIO Check  Bone Registration  Intra-Op Planning  Bone Preparation Case Completion

Distance
to Bone

Touch the probe to the bone surface at
cach location identificd by the large,
k Verify to check
at each location.

Bone Registration

m Case Planning Pre-OpRIO Check  BoneRegistration  Intra-Op Planning  Bone Preparation Case Completion

Distance
to Bone

Femur

Touch the prabe to the bane surface at
cach localion identified by the large,
blue spheres. Click Verify to check
registration accuracy at each location.
Overall Accuracy: 0.3 mm

Bone Registration
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- Ligament balance assessment

s | ® Soft tissue tension assessment

throughout the whole procedure




- Cut by the robot
Bone cuts system - Under surgeon’s control

Cut within the boundary
- Improved safety of the operation



Case example 1

LM Flexion contracture
M/83 - Serious

Bilateral OA knees

could not walk Surgeries on

wheelchair bound 29.11.2019 and 3.6.2020




X-rays before the operations




2.10.2021
Walking again without aids




X-rays after the operations




Case example 2

Ms. L

F/66

Consultation on 13.6.2022

e Persistent right knee pain despite various non-
operative treatment

e Still with pain on walking
e Affected her activities of daily living

® Could not walk for more than 30 minutes



13.6.2022

e X-rays of knees

e Marked degenerative
changes







5.1.2026
- Very painful right knee

- Decided to go for total knee arthroplasty (TKA)




Robotic Total knee
Arthroplasty (TKA )




Pre-operative CT planning of right knee

Caze Planning Caze Completion

External Internal Flexion

2.0°

Bone Resection

Implant Planning




The robot 1s under control of the surgeon




21.1.2026

Right knee robotic
TKA surgery done

e Video

e The condition at the
recovery room after the
right knee robotic total
knee arthroplasty




22.1.2026
e Video

e The condition one day
after the operation.




26.1.2026
X-ray right knee after the operation




27.1.2026

e Video

e Day 6 after the operation




3.2.2026

e Video

e Day 13 after the operation.




13.3.2026

e Video

|

e Day 51 after the operation.



17.4.2026
e Video

e 3 months after the operation




3 months after the operation
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Think different. Thank you



