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Overview

What could Physicians do without Images?
What could Physicians do with Images ?
Overview of Medical Imaging

Computers & Surgery
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Why Medical Applications are
Exciting

Medical Technology is advancing at fast
paste and computers are playing increasing,
Important roles in:

diagnosis
planning
therapy
follow ups
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What could Physicians do

without Images?

From Humour noir et hommes en blanc -- de Serre -- Cartonné
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What could Physicians do
without Images?

Non invasive:
Observe output of the system (symptoms)
Observe other signals, e.g. ECG,

Take elements from the system and test them:
Blood test
Urine,
Saliva,

From Humour noir et hommes en blanc
5 -- de Serre -- Cartonné
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What could Physicians do
without Images?

« Minimally invasive:
— Needle biopsy

how to aim at and Py
navigate to the target
region?
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What could Physicianz do
Without Images?

Invasive:

Open and See!

From Humour noir et hommes en blanc -- de Serre -- Cartonné
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Operating Room at Klinikum
Innenstadt — 2003

Operating room at Klinikum Innenstadt

camp | department of computer science | technis  che universitat minchen | 27 October 2005



chair for computer aided medical procedures

Operating Room at Klinikum
Innenstadt — 2003

Operating room at Klinikum Innenstadt
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Operating Room at Klinikum
Innenstadt — 2003

Operating room at Klinikum Innenstadt

—
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What could Physicianz do With:
Images?

Use images for diagnosis
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What could Physicianz do With:
Images?

Use images for planning
of an intervention

Prepared by D.Hill, UK in May 1994
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What could Physicians do with
Images?

Minimally invasive:
— Needle biopsy

navigate to the target
region automatically or
semi-automatically
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What could Physicians do with
Images?

Use pre-operative images

and intra-operative

navigation for image guided

surgery

camp | department of computer science | technis  che universitat minchen | 27 October 2005



chair for computer aided medical procedures

What could Physicianz do With:
Images?

I N ExecTRAC Patient Positioni BrainLAB
Precise treatment of minimally xecTRAC Patient Positioning by Brain

invasive procedures e.g.
radiation therapy
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What could Physicianz do With:
Images?

Use Augmented Reality
techniques for in-situ
visualization

R. Kikinis, MIT Al Lab and Brigham and Women's Hospital,
Boston, USA

camp | department of computer science | technis  che universitat minchen | 27 October 2005 17



chair for computer aided medical procedures

Advanced Operating Suites —
Imaging

C-Arm (2D & 3D)
MRI

Ultrasound
Endoscope
Probes

C-arm with 3D reconstruction capabilities @ Klinikum Innenstadt - Minchen
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Advanced Operating Suites -
Navigation

Klinikum Innenstadt — Minchen — using the Medivision Navigation System
Optical IR tracking of C-arm and surgical instruments
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Advanced Operating Suites -
Visualization

BrainLAB
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Advanced Operating Suites -
Visualization

VarioscopeAR,
Wolfgang Birkfellner, AKH, Wien

Siemens Corporate Research, Princeton, USA

Andrew State, UNC

________________________________________________________________________________________________________________ |
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EVI — Easy Visualization In-Situ
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Unigueness of this Seminar

* Recent Computer Aided Surgery Technologies
 Collaboration between Computer Scientist and Surgeons
 Closely Related To Research / Hands On Systems

» Competent, but Fun Team
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