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TOWARD THE NEXT GENERATION OF SIMULATOR FOR
INTRAOPERATIVE NAVIGATION OF SCOLIOTIC SPINE SURGERIES

- First prototyping results -
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SCOLIOTIC SPINE SURGERY

Preop standing
X-rays Instrumentation and correction

Many pre- and intraop
"STRATEGY" decisions'?

Allow intraop guidance of
Intraop imaging and navigation systems pedicle screw insertion?

\

But it is not yet possible to intraoperatively
predict the correction resulting from a

specific strategy

G
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OBJECTIVE

TO DEVELOP A NEW INTRAOPERATIVE SIMULATOR FOR
NAVIGATED SURGERIES OF THE SCOLIOTIC SPINE

INTRAOP IMAGING
NEW INTRAOP SIMULATOR AND NAVIGATION

1. QUANTIFICATION OF

3D DEFORMITIES K ~——
Intraop data
transfer
\ /

2. SIMULATION OF
CORRECTION RESULTS




PREOPERATIVE PLANNING?

STANDING X-RAYS
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1 - INTRAOPERATIVE UPDATE

INTRAOP
DECUBITUS
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2 - INTRAOPERATIVE SIMULATION

MEASUREMENT OF SCREW &
VERTEBRA POSITIONS

INITIAL ) SCREW INSERTION NAVIGATION
STRATEGY & ROTATION MANEUVERS

A 4

Indices: Cobb angles...
Instrumented levels, surgical maneuvers...

NEW SIMULATION OF
CORRECTION MANEUVERS

DATA TRANSPOSITION IN
SIMULATOR COORD. SYSTEM
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CONCLUSION AND PERSPECTIVES

THIS FEASIBILITY STUDY

» Synthetic bone model
» Collaboration imaging-navigation-simulation

NEXT

« Automating: imaging, 3D reconstruction, model
registration, correction simulation & computation

 Validation during simulated spine surgeries

NEW INTRAOP SIMULATOR

* Predict results of correction maneuvers
» Adjust instrumentation parameters

Cobb angles, force analysis... |+
Instrumented levels, surgical maneuvers... |~
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