Konference MEFANET 2009

2
e

3. konference lékaiskych fakult CR a SR s mezinarodni Géasti
na téma e-learning a zdravotnicka informatika ve vyuce lékarskych obor
Brno, 25.-27. listopadu 2009

= v AT SN ik S () Z@) ()@ Ve, |0 W\ BN AN\ .40
D AN A MDY 25 BVA' £ BN N GNP B ) W, S AR -,
==y =4 ﬂ&ﬁ ¢ % 4 NURI AN ..\ ‘lF"L SZA VA, S WA, WA 7

l@":ﬁ'@lﬂ" / "L"" oA (sl 'ﬂ it = T ‘1‘&&"-\‘3
T 7 w/. «.x&te th | N equw )
D @ | CEIR O 10, NG

7 A\ L5 B> mwmv/vm mw y@;}- ﬂv'm&wm W e N7 \!
o V0¥ 48\ P N« te@ |@ g TP 20 AR
=Yo7 VT WMBV [ _M&m AN AR ig; \ e

S Y N =l IV VAN NOAND; YRRV ?ﬁ\*‘? \\5&@
/4 KONER. AR A 1 e "ﬂﬁ(ﬁ%

1 GN | MVM@@\@;@_ VAN ) T
7y ,/;é’;,z ( e [/ 7} \\i"lﬁﬁldfmg*k, Lv-.B@I’ék\\:@\m
:"t //“ /Lokalsk e T s vaZi)Xﬁ}/qVijl B
/Zwé%; W?w,/@myi e\

'/ 3(" \ W




3D techniky

= Stomatologie stejné jako rada jinych oboru pracuje v
trojrozmernem prostoru
= Klasicke 3D postupy ve stomatologii — preparacni

postupy, otisky , sadrove modely, registrace postaveni
zubu a celisti, korekcni' operace, ...

= | posouvaji: 3D pracovni postupy. do nove dimenze,
= Strucny. prehled

= Prakticke aplikace
= Vioznosti vyuziti've vyuce
= Smery Vyvoje

V prezentaci jsou kromé vlastnich obrazku autort pouzité jako doplhkové grafické ilustrace
objekty z volné dostupnych zdroji a produktovych prezentaénich materiald.



3D technologie podporovane | T

= Umeni - -
= Filmovy pramysl -, =)

”J.ﬂ't * e
= Zabavni pramysl = IR -

= Biologicke vedy

= Design

= Architektura

= Stavitelstvi

= Strojirenstvi

= | etecky prumysl

= Topografie
= Archeologie
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17" a 3D technologie v lekarstvi'a stomatologii
soucasny stav

= \/yuka

= Preklinicka
= Flektronické publikace, animace, atlasy, ...

= Ojedinele pouzitit+ |1 podpoerovane 3D diagnesticke a
pracevni‘pestupy — Prep:-Assist

= Klinicka

= Zavisle na moznostech pristrojoveho, IT a SW vybaveni
skolicich pracovist'— klinik

= Casto nestihame rychlému pokroku technologii—
zpozdeéni cca 2-5 roky



The KaVo system
for measurement and evaluation
of preparations in dental education.
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PREPassist. 5 Steps for feedback

Prep at 3D Scan Feedback
Simulator at student PC



PREPassist Evaluation Software

Instructor
preparation

Student
preparation

4 Window technology
= Full screen and split screen

Grading editor
{heat shewn)

Define prep criteria
—— [T

— Position

= Best view

For tips and tricks

Trainee results
y —— - = Differences
— Grading (not shown)

Mode selection
—Instructor
=Trainee

" Select criterion type

T

-~
View navigator  Cross-Section
-Rotate - Mesial - Distal
- Lingual - Buccal
— Rotate inot shown)

— Position
— Distance
= Angle

- Qriginal tooth

= Trainee’s prep

- Instructors prep
= Pulp (not shown)




Bold 3D Graphics enhances learning
Less complaints by objective evaluations
Teaching efficiency by self assessment
Master Preps easy generated by lecturer e
Individual criteria by instructor Syl
Upgrade existing pre-clinics
Multiple use by student groups




The CEREC® Acquisition CenterPowered by
BluecamCAD/CAM for Everyone.
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Vyuziti 3D zobrazeni

= 3D radiologicke zobrazovaci metody

= Prechod od 2D k 3D — diky snadneé dostupnosti
= CT, MRI, PET CT, USG... CBCT

= Trend:
decentralizace obrazovych manipulaci — rendering,
segmantace, manipulace

= Problem:
kompatibilita navzdory DICOM formatum

= 3D realisticke zobrazovaci metody:



\V/yvoj rtg vysetrovacich metod

‘Konvenci radiografie — DIGI Rtg
‘Intraoralni snimky - RVG
Tomografie - OPG

| sPocitacova tomografie - CBCT

| «3D / 4D techniky
1e..... 2?7




Trojrozmerne zobrazovacl metody

(1979, Godfrey Newbolg Hounsfield + Allan McLeod Cormack)

= CT, MRI, PET CT, 3d Sonogratie,
Skenovani, volumetricke analyzy,...

= Zacatek 3D modelaci - pred cca 12 lety.
= S prekotnym rozvojem IT technologii | rozvoj

3D virtualnich technik

= CBCT v oblasti

hlavy: preadstavuje
nevoeu modalitu pro

S|roke pouziti

VoNaviX®



omputed omography

Applied with Technology for the next generation

Cone Beam X-ray




Vyuziti 3D zobrazeni

= 3D radiologicke zobrazovaci metody

= Prechod od 2D k 3D — diky snadneé dostupnosti
= CT, MRI, PET CT, USG... CBCT

= Trend:
decentralizace obrazovych manipulaci — rendering,
segmantace, manipulace v rukou kilinika

= Problem:
kompatibilita navzdory DICOM formatum
SW: zavisly na HWV

= Perspektiva:
sjednoceni datovych formatu, vytvareni
spolecnych vyukovych databazi
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SurgiCase

CMF

The nstallation file contains
SurgiCase CMF

and some demo cases

SurgiCase
CMF

SurgiCase CMF is a highly accurate, powerful 3D simulation environment for cranio-
maxillofacial surgeries. It offers detailed pre-surgical information, in both 3D and 2D, allowing
you to:
= accurately evaluate the patient's anatomy

perform cephalometric analyses

plan reconstructive surgeries

plan osteotomies and distractions

relocate bone parts

simulate soft tissue outcome

SurgiCase CMF is the most accurate 3D simulation software available in the CMF market. It
enables you to try out different surgical approaches, show virtual post-op results {including
photo mapping) and improve communication with your patient. What you see is what you
get.

Onece the surgery planning in SurgiCase CMF is completed, custom made surgical guides
can be produced using additive fabrication technologies. These guides accurately transfer
the planned treatment to the patient at the time of the surgery. These patient-specific, intra-
operative guidance systems aid you in accurately positioning bone segments or distraction
devices according to the pre-operative plan.

Based on computerized patient data from the SurgiCase software, Materialise can easily
manufacture accurate physical 3D models. Precise anatomical models developed from
scanning input deliver essential information for diagnostic, therapeutic and didactic
purposes. Surgeons who use 3D models are convinced that these models enable them to
make important discoveries about the anatomy, which are not apparent from X-rays or CT
and MRI scans.




Modules for the use in the area of Cranio Maxillofacial Surgery:

» VoXim® Osteotomy

» VoXim® Image Fusion
» VoXim® Modelling
» VoXim® Animation

1|




Vyuziti 3D zobrazeni

= 3D radiologicke zobrazovaci metody

= Prechod od 2D k 3D — diky snadneé dostupnosti
= CT, MRI, PET CT, USG... CBCT

= Trend:
decentralizace obrazovych manipulaci — rendering,
segmantace, manipulace

= Problem:
kompatibilita navzdory DICOM formatum

= 3D realisticke zobrazovaci metody:



« A Medical solutions Medical solutions

* Rapid Shell Modelling (RSM) Products & solutions / Medical solutions / Mimics
¥ 3-matic . .
Mimics
* Mimics
* Discover the latest version The standard for 3D image processing and editing based on scanner data.

* Why choose Mimics?

* Which Mimics do | need?
* Modules

* Mimics Innovation Awards
* System Requirements

* SurgiCase CMF

* SurgiCase Orthopaedics

: 3D Visualization BP Models Traditional CAD
¥ SimPlant
* SurgiGuide
* SAFE system
* Cases -
.. L I/
* Support & training i
* Download
»
e Device and Computer Aided . . :
— ) . Surgical Simulation
* Related events Implant Design Engingering

¥ Partners

Mimics 121

o

Brand new volurms: mies

Verification and Arts and
Measuring Matural Sciences

Mimics 121
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Existuji kvalitni opensource
SW nastroje pro praci s 3D
daty

3DSlicer

N OsiriX Imaging Software
ﬁ 7 Advanced Open-Source PACS Workstation
OSIRI,{ DICOM Viewer

News | About | Screenshots | Downloads | Roadmap | Plug-ins | Learnming | Users | Partners | Store | PACS | Links | Contact



Co dela Mimics SurgiCase,
Voxim... 3D Model

Umoznuje:

*import skenovanych dat ,obrazu”
*\/yber urcitych struktur v.danem
zobrazeni

\/yuziti techto dat pro dalsi aplikace

k.9 v > TR
- e gfi’ : '::i

CT or MRI Scan 2-D Cross Sections Software



Rapid Prototyping

= \loznost barevheho znaceni:
= Oznaceni tumoru
= Resekce
= osteotomie
= Korenu zubd ...




SW PROPOJENI mezi obrazovymi daty a dalsimi fazemi
Zpracovani obrazovych dat:

\lﬁl @ *
EEEEs———————————) @
g .08 Ra\[ﬁd Prototyping
ﬁ aé aé/ae . JF
2000 > Finite Elamant Analysis
0.6.0.0 > Surcjical Pr()(,eglt,lre Sirnulaion

> Oinar agolication comains




SW. PROPOJENI mezi obrazovymi daty a dalsimi fazemi
Zpracovani obrazovych dat:

> Raold Prototyoing
—.CAD

Clnite -k

L

larmneant Analysis

L

surelcal Procaciura Sirulation

),

Oinar agolication domains

Dr. Villiam Dallolio, Dr. Massimo Orsi, Dr. Enrico De Micheli, Ing. Samuele Puricelli, Ing. Francesco Davolio, Dr. Luigi Monolo



» Jl
Na 3D modelu
je vidét, jak
rozsahlou éast le-
beténi kosti museli
I6kafi s nadorem
odstranit.

NadoEnicovy
oblouk a spa-
nek museli pri
prvni operaci
Iékafi pfekryt
titanovou
sifkou.

Pfi vyrobé

implantatu

v Americe mu-

seli titanovou

sitku poéitado-
vé odstranit...

...a nasled-
né na miru
vymodelovali

umélou kost,
ktera bude

kryt mozek.

Zdroj: denik Aha ! 13.11.2009




Lacina vyroba studijnich a operacnich modelt

Thttp:\d-anatomystore.com
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SW PROPOJENI mezi obrazovymi daty a dalSimi fazemi

L

zpracovani obrazovych dat:




SW PROPOJENI mezi obrazovymi daty a dalsimi fazemi
Zpracovani obrazovych dat:

> Rapid Prototyping

> CAD

> Finita Elemeant Analysis
— e Surgical Procedure Simulation

> Otnar anolication cdomains
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Co k tomu potrebujeme?

3D Data — CT
\/ykonny pocitac ?
Adekvatni SW

Znalosti anatomie, operacnich postupu a chirurgickych
technik, ....

Virtualni realita — nic neni nemozne...

Vioznost opakovanych pokusur, ,,oprav: ...

\/ysledek zpracovatelny do fyzickeho ,hardcopy modelu®
,Vytisk prostoroveho modelu™ — overeni'operacnino
proveditelnosti a presnosti postupu

Didakticka hodnota cvicne operace ha skutecnych datech



Navigace

Foto: Daniel Hrusak — AO kurs
Hanover 2008



Prostorove zobrazeni 3D'a 4D objektu

S analyzou povrchu a tvaru
= Pouziti 3D Scaneru = Pocitacove zpracovani vysledneho

= | aserové techniky obrazu
= Fotografické techniky * Propojeni s CT daty — superimpozice
0)0)F=VAL|

= Ctvrty rozmér — Cas (zachytit
dynamiku procesu)

o Z CORPORATION

The Fastest way to Greate Physical Color Models from cap and BiM Data
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Di3D™ Facial Capture System with new V4 Di3Dcapture™ software.

3D facial surface image capture, viewing, The Di3D™ Facial Capture System is the system of
analysis and storage on a standard PC; choice for researchers pioneering the latest advances
in many areas including orthodontics, oral and
marxillofacial surgery and plastic surgery.

s Instantaneous capture
* Photo-quality 3D surface image
* Up to 24 megapixel color resolution Examples of recent publications include;

» Versatile meshing options * Technical validation of the Di3D™

. . .
* 3D soft tissue overlay onto cone beam CT for stereophotogrammetry surface imaging system

improved patient communication using third * Towards building a photo-realistic virtual human
party applications face for craniomaxillofacial diagnosis and

k9
* New Di3Dcapture™ V4 software now available treatment planning

with single button capture and build, accelerated = Validation and reproducibility of a high-resolution
image processing and easy-to-use visual file three-dimensional facial imaging system *3
management tools.



P LOGIN

Facial Performance Capture.
Mo markers, no make-up, dense 30 dat@at 25-50fps. More ==

What iz your business? Highlights




P LOGIN
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3D Virtual Model

Model Evaluation, Anytime, Anywhere. More »>

What is your busines




Vyuziti 3D technologii

= \/irtualni nacvik chirurgickych technik
,Od virtualni reality k REALITE Il

= Dokumentace komplexnich pripadu k
,onmatani*

= Planovani slozitych a rozsahlych operaci
= | ndividualni implantaty
= \/yukove modely pro studenty



KUJI' Zza pozornost

Foto: Daniel Hrusak — Hlu-Hluwe NP SantalLucia South Africa 2008
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