CAOS or Chaos? Computer Assisted Orthopedic Surgery
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Surgical planning Surgical planning
Plaster of Paris

We are able to see almost everything...

Surgical planning Serious multiple injuries




Serious multiple injuries

Trauma by the accident

Trauma by the surgeon
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Computer-based technologies
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3D Visualization Preoperative Planning
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Intraoperatlve Navigation Robotics

CT or X-ray

Computer-Assisted Orthopaedic
Surgery

Computerized fluoroscopic navigation

Registration -
fluoroscopic rather than CT/MRI

Navigation system




Calibration target

Optical tracking principle

Camera Infrared beam
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Tracked instruments

Attach reference frame

“Safe Zone”




Gay SB et al:
Percutaneous fixation using CT guidance. Fluoroscopy in pelvic & acetabular fractures:

Virtual fluoroscopy: a tool for decreasing radiation
exposure during femoral intramedullary nailing.
CAOS USA, Pittsburgh, PA, July 2001. p 167-170.

Acquire several images Navigation

Nail locking




Intraoperative planning
of Poller Screws




_"Miss A Nail” Screw
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15t Generation Navigation

tracking +
registration +
visualization

Accurate

Simple

Reduce time and radiation
Simultaneous multi-image navigation
Advanced information
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What kind of accuracy




Standard Multiplanar Fluoroscopy Versus
a Fluoroscopically Based Navigation System for the
Percutaneous Insertion of lliosacral Screws
A Cadaver Model

Cory Collinge, MIL* David Coons, D0, Panl Tormetun, MO and dokn Aschenbrenner, PRDE

Significantly better screw scattering
Significantly better screw parallelism

| Orthop Trauma * Volume 19, Number 4, April 2005

: NPT

Screw type: Nb of images:

¥« Sacroiliac 2-3
-J- Ramus-Pubis 3-4
¥ « Transverse/lliac 2-3
e Posterior-Column 2-3
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Turnor irr ti idliosurgery

registration Turnor irradiation planning-raciosurgery




Cranial Image Cornposer

Lung tumor

Lung tumor

Spine turnor
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Pelvis — Acetabulurn - THP
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Pelvis — Acetabulurn - THP
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¥nee prosthesis

Mulitple landrnarks/ ACL plasty

Dafine Femoral Sulcus
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Reduction

High dose irradiation

3D problem

Mulitple landrnarks/ AC

Reduction
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100000

Aim: Multifunctional informatical system for
complex fracture

Education

Research ..,_

Surgical planning
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Surgical Planning System

Varga E Varga E

Lateral compression
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Varga E F Varga E

Vertical shear

Pelvic Ring FEA

Varga E Varga E

Straddle fracture

Bucket handle

Pelvic Ring FEA
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Surgical planning
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Varga E

Minimal invasive techniques

A7Y [female /143 kg
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Advantages

e Minimal invasive
e Accurancy

« Radiation W

« Complications W

Surgical planning

Patient #1

E.J-né, 47 éves, 143 kg

Team work
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