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Trend vyssich poli? Healthineere

TSE, 11 echoes, 7 min exam, 20cm

white matter SNR = 26 white matter SNR = 65
gray matter SNR =34 gray matter SNR =76

Courtesy of LL. Wald et al., MGH NMR-Center, Boston, USA



1.5T, 3T vs. 7T?

Vyhody vyssich poli

» VWyssSi SNR (Signal to Noise
Ratio S,N ~ BO)

» Redukce sken. ¢asu

» VWysSSi prost. i Casové rozliseni

» Chemicky posun tuku vuci
vode

Vysoky benefit pro specifické aplikace:

> fMRI
» Spektroskopie - multinuclear
> ASL

INevyhody

» Vice artefakti —
nehomogenity, distorze (vliv
BO variace — susceptibil.
efekt, B1 variace —
dielektricky efekt).

» ZvysSeny SAR (Specific
Absorption Rate, ~ B0?)

» ProdlouzZeny akvizicni cas

» Redukce T1 kontrastu

» Cena

» Wyraznéjsi nekompatibilita s
implantaty

https://www.ncbi.nlm.nih.gov/books/NBK174456/
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https://www.ncbi.nlm.nih.gov/books/NBK174456/
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Siemens MR Portfolio MR/PET
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Magnetic Resonance

MAGNETOM Spectra Siemens Healthineers, 2019



A lng i &F 1 SIEMENS ...
Fyzikalni jevy ve vyssich polich Healthimoare

SNR ~ B0 VysSSi prostorové a Casoveé rozliseni
S,N~BO Redukce scan. Casu

Kontrast Delsi TR — redukce kontrastu T1

SAR ~ B0? se skenovanym objemem, s akvizicnim
SAR ~ a? casem, s implantaty

BO variace — susceptibilni | Geometricka distorze,

efekt Intravoxel dephasing

Chemicky posun Frekvencni posun vody a tuku vyraznéjsi
B1 variace-dielektricky Variace kontrastu — dusledek prostorové

efekt variace sklapéciho uhlu




IPAT — Integrated ,,parallel“ imaging

VAR (specific absorption rate)

Reseni:
= time

Used for Normal RF » Parallel Imaglng
(GRAPPA, mSENSE),
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Wolfgang E. Nitz PhD Ass. Prof. | Magnetic Resonance
Page 4 | Unresiricted © Siemens Healthcare GmbH, 2019



MR paralelni techniky oo EMENS, ..
IPAT — integrated ,,parallel“ imaging - CAIPIRINHA

Felix A. Breuer, Martin
Blaimer, Robin M.
Heidemann, Matthias F.

™ Mueller, Mark A. Griswold,
/( 0 and Peter M. Jakob.

0 Magn Reson Med. 2005;53: 684-691

0
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l‘\ 0 hy ;
! » 2005
s : Controlled Aliasing in Parallel
phase Imaging Results in Higher
= Acceleration for Multi-Slice
0 Imaging.
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Compressed Sensing SIEMENS ..,
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Trendy vda plikaCiCh Increase productivity Improve Image Quality

- Dot Engines - SMS RESOLVE
- CAIPIRINHA - CSSEMAC
- SMS TSE - Star-VIBE

§Compressed Sensing Cardiac Cine? ; Qlss
: MyoMaps

: Advanced

 ZOOMit | WARP

. FREEZEit
: : LiverLab _
i Simultaneous Multi-Slice Quiet Suite

. RESOLVE

siemens Healthineers, 2019



Turbo Suite Excelerate Healthinoore o

Conventional
A [ SN ES‘W;; o8
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PD TSE FS DWI RESOLVE? TOF Angio2 T2 SPACE MRCP? T2 SPACE DIR? SEMAC?23
PAT 2 PAT 3, b800 b800 PAT 2 PAT 3 PAT 2 PAT 4
05x0.4x3.0mm3 14x1.4x50mm3 1.2x1.2x5.0mm3 0.4x0.4x04mm3 05x0.5x1.0mm3 14x14x1.4mm3 1.2x1.2x3.0mm3
TA 2:42 min TA 4:07 min TA 4:21 min TA 4:28 min TA 7:16 min TA 6:07 min TA 11:10 min

Turbo Suite

Excelerate

Powered by _ A

Simultaneous LN ) i

Multi-Slice i € 4 - i W &

and o3 : {4 7AN :

Compressed SMS TSE SMS DWI SMS RESOLVEL2  CS TOF Angiol2 CS T2 SPACE MRCP.2 CS T2 SPACE DIR? CS SEMACL23

Sens'“g PAT 2, SMS 2 PAT 2, SMS 2, b800 SMS 3, b800 CS 10 CS 23 CS7 CS8

0.5x0.4x3.0 mm?3 1.4x 1.4 x5.0 mm3 1.2x1.2x50mm3 0.4x0.4x0.4mm3 0.5x0.5x1.0 mm?3 1.0x1.0x1.0mm3 1.2x1.2x3.0mm3

TA 1:21 min TA 2:27 min TA 1:44 min TA 1:58 min TA 0:15 min TA 3:07 min TA 5:30 min

1The product is still under development and not commercially available yet. It is not for sale in the US. Its future availability cannot be ensured. Magnetic Resonance

2 The exemplary images and scan times displayed were acquired on MAGNETOM Vida. © Siemens Healthcare GmbH, 2018
)

3 The MRI restrictions (if any) of the metal implant must be considered prior to patient undergoing MRI exam. MR imaging of patients with metallic implants brings specific risks. However, certain implants are approved by the governing regulatory bodies to be MR

conditionally safe. For such implants, the previously mentioned warning may not be applicable. Please contact the implant manufacturer for the specific conditional information. The conditions for MR safety are the responsibility of the implant manufacturer, not of Siemens.
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Smerovanl MRI ? Healthineers'*"

Individualized
therapy guidance

Precision Medicine

Designed for quantitative
tissue characterization

Robust, consistent Al from scanning
information basis to reporting1

MR Fingerprinting

BioMatrix

Magnetic Resonance 12
Siemens Healthineers, 2019



The players
20 Most Funded Medical Imaging Al Companies [apparently: start-ups]

Hoeart om0t e
VoxelCloud
Infervision
Deepwise

Zebra Medical
Arterys

12 SIGMA

Lpixel

HealthMyne

Viz.ai

Bay Labs

Imagen Technologies
Lunit

Circle Cardiovascular
Volpara

Ultromics

Brainomix
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Funding Analysis of Companies Developing Machine Learning Solutions in Medical Imaging,

. * HeartFlow investments total $476.6m 13
Signify Research, 2019

Siemens Healthcare GmbH, 2019



BioMatrix Technologie SIEVIENS .-

Healthineers -

Anticipate Adapt Accelerate

motion fqr to challenging anatomies patient preparation
high-quality results for reliable exams for increased efficiency
BioMatrix Sensors BioMatrix Tuners BioMatrix Interfaces
i
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\ . o
[ N
BioMatrix Respiratory Sensors BioMatrix CoilShim BioMatrix Select&GO
BioMatrix Kinetic Sensor BioMatrix SliceAdjust BioMatrix Dockable Table with eDrive

BioMatrix Beat Sensor

Christine Faigle & Juanjo Diaz Esmaris| 5HS DI IBD MIB MR
! Motion Correction framework Cardiac Triggering is still under development. Its future availability cannot be ensured. Siemens Healthineers, 2019
* Optional



SIEMENS

Respiratory motion Head motion Cardiac motion

Respiratory Improved with Head motion Improved with Cardiac motion Improved with
motion causing Respiratory Sensor causing Kinetic Sensor causing Beat Sensor
image artifacts based triggering image artifacts motion correction’ image artifacts cardiac triggered
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Siemens Healthcare GmbH, 2018




Kinetic Sensor Hea IEMENS 2
ealthineers -

Kinetic Sensor Conventional With prospective
Camera view motion correction

3D T, MPRAGE tra, 0.9x0.9x0.9 mm?3, TA 5:05
min
208 slices

Magnetic Resonance
Siemens Healthcare GmbH, 2019



Coil Shim Conventional Volume Adjust With SliceAdjust DWI

BioMatrix

2nd yvolume shim

3nd yolume shim

Magnetic Resonance
| Siemenz Healthcare GmbH, 2019




Select&GO
Zjednoduseni nastaveni pozice pacienta - BioMatrix interfaces

SIEMENS ...
Healthineers -
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30 % faster!
and reproducible patient set-up

”

Powered by
Artificial Intelligence

ooooo

oooooooooooooooooooooooooooo

N ([

!

:

U Ankle
»

N BioMatrix
New patient registered 0 ‘ Head
ﬁT C-Spine @

- “ L @ Shoulder
y -171 mm Whole Body
g ®9®  Heart
[ Coils T-Spine () Breast
T-Spine Head/f_\leck 16 ] Liver
I I posterior L-Spine )
L-Spine BM Spine 24
Hip | ® | Pelis
] \ i
| "9_ J
| |
| |
\ ’ : ._1 Knee

Al-powered
Intelligent Body Model

siemens Healthineers, 2015



Powered by
Artificial Intelligence

Cardiac Abdomen
Brain Large Joint
Standard — Standard

o/l SIS =
Over 90 %" £,.%
of MRI exam requests o =
covered
Spine
Standard

Breast Whole Body

Siemens Healthcare GmbH, 2019



Vytvorené ,,na miru” pro odlisné klinické
aplikace:

Dot Engine - Intelligent workflow automation.

AutoAlign
AutoCoverage
AutoFoV

AutoBolus Detection
AutoVoice

Inline MPRs nebo zakrivené planarni
rekonstrukce

Adaptace skenu k individualni dechové kapacite

SIEMENS .-,

Healthineers -

siemens Healthineers, 2015



Dot Workflow Healt .
Spine Dot

v Angle and coil elements automatically defined

LAILE
v 3 segments acquisition

v" Automatic Composing
v" Automatic programming

v’ Auto labeling of vertebral levels allows more
accurate and faster planning of thoracic spine
imaging

Siemens Healthcare GmbH, 2015



Al v praxi (zalozena na obrazové analyze)

AutoAlign

e Automatické prizpusobeni k anatomii pacienta
* Automaticka adaptace skenovacich parametru
* Automatické vyhledani optimalni pozice . ... .ocweomm 0
saturacniho pasu
* Automaticky vybér odpovidajicich civkovych
elementu

* Automaticka detekce a oznaceni odpovidajicich

obratlovych tél a meziobratlovych plotének

SIEMENS ...
Healthineers -

Siemens Healthcare GmbH, 2019



Optimalni vizualizace i pro komplikované patologické stavy Healthineore

Automaticka detekce
intervertebralnich diskq,
oznaceni na zakladé
definovanych anatomickych
znacek

Siemens Healthcare GmbH, 2019



Novy trend v radiologii — vyéerpany radiolog? Healthineers

Zpresnéni diagnodz s vyuzitim

Vyssi pracovni zatéz Zkraceni interpretacniho . T
ysstp . P kvantifikacnich a prediktivnich
casu
........................................................................................................................... metod
Nardast CT/MR vys. Vede ke zvyseni interpretacnich Omezené kognitivni a systémové
10 - 12%, malo radiologi chyb, narulst 16.6 % 2 faktory vedou k diagnostickym

chybam v 74% pripadu3

1The Royal College of Radiologists
2 Faster Reporting Speed and Interpretation Errors: Conjecture, Evidence, and Malpractice Implications, Journal of the American College of Radiology,
Volume 12, Issue 9, September 2015, Pages 894-896
3 Cognitive and System Factors Contributing to Diagnostic Errors in Radiology American Journal of Roentgenology, 201, September 2013 © Siemens Healthcare GmbH, 2019



Al — vyvoj v MR, rozpoznavani, klasifikace Healthineore e

Funkce pro klasifikaci na normalni a
abnormalni tkan

Funkce a méreni pro
Normal klasifikaci napf.

Abnormality
Classifier

Abnormal Acute Infarct

L Acute Hydrocephalus
Acute

Classifier Acute Hemorrhage

Mass Effect

Other

© Siemens Healthcare GmbH, 2019



Nase vize —vyuZit umélou inteligenci az k personalizované Healthioare

mediciné
Konzistentni, Presné automat. znaCeni  Detekce abnormalit, Stanoveni Sledovani Personalizovana
optimalni anat. bodu a srovnani se rozsahu biomarkert 1é¢ba
obrazova kvalita = vhodné segmantacni techniky. norm. populaci, onem. onemocnéni
Automat. Detekce biomarkert Automat. nalezy .
sken. procedury =~ (méfeni objemu T1, T2 Relax. High
Casy....) Value
Diagnosis
Findings
Abnormalities
Measurements
Value

© Siemens Healthcare GmbH, 2019



MR Fingerprinting SIEMENS ..

Healthineers -

Opakovani pro kazdy obrazovy voxel

Rychla specialni MRF akvizice
umoznujici sledovat pozadované
parametry (fingerprints)

Sparovani s rozsahlou databazi

Tvorba parametrickych map

@ % (@\ :ﬁ% MRF Map MRF Map
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resonance-imaging/technologies-and- T, =1100ms
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. Siemens Healthineers, 2019
*Ma, D. Magnetic resonance fingerprinting. Nture, 435, 188-193_ 2013



https://www.siemens-healthineers.com/en-uk/magnetic-resonance-imaging/technologies-and-innovations/mr-fingerprinting#Features_&_Benefits

MR sledovatelné a kvantifikovatelné parametry SIEMENS ...

Healthineers -

Proton density Magnetic

Chemical structure
Temperature Anatomy SUSCEpthIlIty

T 1 Oxygenation
TZ ) Metabolism

. Velocity . . Viscosity
Chemical . Diffusion
exchange Viability

Perfusion
Diffusion constants F I OW

Siemens Healthineers, 2019



Souéasny smér v Ul (Al)- transformace od vyzkumu ke Healthineers

klinické praxi

Glioma
WHO Grade IV

Astrocytoma
WHO Grade Il

>

Glioblastoma

> WHO Grade IV

Alzheimer’s
Disease

>

Siemens Healthcare GmbH, 2019



Klinicka studie: Healthinoore o

MRF - tkanova charakterizace ?
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Infiltration? Low grade astrocytoma

Edema? Normal?

Images courtesy: Prof. Siegfried Trattnig, High Field Center, Department for Biomedical Imaging and Image guided Therapy, Medical University of Vienna
Magnetic Resonance Fingerprinting is currently under development and not commercially available. It is not for sale. Its future availability cannot be guaranteed.



Jiz v klinické praxi - MR Brain Morphometry! — detekce a Healthincere

kvantifikace struktur mozku

= S AL L L a Kvantifikace objemu kritickych
i r struktur mozku z MPRAGE 3D,
detekce tvarovych i objemovych

') abnormalit na zakladé porovnavani s
databazi — identifikace mozk. atrofie.

Automaticka tkanova extrakce —
barevné mapy a klasifikace ve
strukturovaném reportu s

informacemi o sledovanych
parametrech (fingerprints)

MR Neurology

MR Neurology Reading

R
2 o |8
o}
5 2 {
]
» b

Findings N ™

Tools
- Statistické hodnoceni vzhledem k
b populaci, sledovani

LRI neurodegenerativnich chorob?34
2016 Alzheimer’s disease facts and figures. / Available online: https://www.alz.org/documents_custom/2016-facts-and-figures.pdf Magnetic Resonance 31
Cornutiu G. The epidemiological scale of Alzheimer’s disease. J Clin Med Res 2015; 7(9): 657-666. Siemens Healthineers, 2018

Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, et al. Global prevalence of dementia: a Delphi consensus study. Lancet. 2005;366(9503):2112-2117.



Dalsi obrazové analyzy z klinické praxe — parametrizace a
kvantifikace pro detekci morfologickych abnormalit

Quantitative Evaluation of Liver Cirrhosis Using T1
Relaxation Time With 3 Tesla MRI Before and After
Oxygen Inhalation

ark, MD."'" In-Seong Kim, MS.” Berthold Kiefer, PhD
g-Jin Kim, MD." and Ki Whang Kim, MD'

i

o Ful REQTG TR TR
b may
teanard i ¥R 181
[T
Jia-1 el i MR- Haq Fiom [T A ]

Fat fraction quantification —
with LiverLab

Native T1-mapping detects the location, extent and
patterns of acute myocarditis without the need for
gadolinium contrast agents

n K Pi

RESEARCH ARTICLE Open Access

Tumour T, changes in vivo are highly predictive
of response to chemotherapy and reflect the

number of viable tumour cells - a preclinical MR
study in mice

SIEMENS .-,
Healthineers -

Quantification of hepatocellular
carcinoma heterogeneity with
multiparametric magnetic

resonance imaging

Myocardium mapping — Inline parameter mapping with Maplt

with MyoMaps

32
) Siemens Healthineers, 2018



Prototype software designed to assist reading of SIEMENS ...

Healthineers *-°

multiparametric prostate MRI

Multiparametric prostate MRI
combines

" anatomical info
= T2-weighted MRI

= functional info
= diffusion-weighted MRI
(cell density)
= contrast-enhanced MRI
(perfusion).

On this basis, Deep Learning
algorithms provide

= a map of suspicious areas, and
= aproposal for PI-RADS scores.

This feature is based on research, and is not commercially available. 33

Its future availability cannot be guaranteed. © Siemens Healthcare GmbH, 2019



Using whole-body MRI for monitoring and timely switching Healthineore
treatment in prostate cancer developing multi-drug
resistance

1st line treatment I 2nd line treatment I 3nd line treatment I

Response
(> 1400 pum?¥s)

Tumor
(< 800 um?¥s)

27Feb12 23July12 12Nov12 03Juni3 16Augl3 03Janl4 ADC

Monitoring and personalized treatment based on
ADC response seen in whole-body DWI.

Expanding

Images courtesy of Anwar Padhani, Paul Strickland Scanner Centre, UK.
Processing performed with syngo.via Frontier Total Tumor Load prototype




Spoluprace tymu, pracovist, védeckych instituci a firem — od SIEVIENS ...

Healthineers -*

MR technologie ke klinickému vyhodnoceni novych sekvenci
az po umelou inteligenci

> 400 research and
‘ clinical partners.


http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiwosGezuXWAhXLfxoKHcEXBGAQjRwIBw&url=http://www.cancernet.co.uk/psa.htm&psig=AOvVaw2pzl7jcra3h1Q-xyxS06oP&ust=1507709617531287

SIEMENS .-,
LifeNet Tema p|ay Healthineers -

LifeNet je online portal, ktery umoznuje sledovat
vykon a stav Siemens pristroju MRI g\
-
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O Sprava plani vysSetfeni, obsazenost strojui * Statistické vyhodnoceni skenovaciho Casu, statistika vysetfovanych anatom.
v ,
oblasti atd.

* Analyzy vyuziti skeneru, ,,obloznost”

* Meéfreni vykonu napfic institucemi
‘*@ Sledovani efektivity a ekonomicnosti provozu, statistické
i

vV stu 1) The products/features/service offerings are not commercially available in all countries. If the services are not marketed in countries due to
Y Py regulatory or other reasons, the service offering cannot be guaranteed. Please contact your local Siemens organization for further details.
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Dlglta| Marketplace, soucast Combinostics cNeu,ro CMRI kvantftatlvnl m’gtl-:-Er réel\'lcggfa
mozku (133 ObIaStl) z MRI (3D T1, Flair) Healthineers -

teamplay, SW partneru

SIEMENS .-,
Healthineers "-*

5 t 'I i i !
Welcome to the
Digital Marketplace °

Combinostics cNeuro® ¢DSI — diferencialni diagnostika

% (
- demence z MRI (databaze a rozhodovaci model)
ot weaa ——
Lo ® @
2\ v [ Protocols

prism
. . Usage
t & Combinostics @

- AMBA

1) COMBINOSTICS OY, HATANPAAN VALTATIE 24, FIN-33100 TAMPERE, FINLAND

1-) compared to any other in-vive-imaging technigue: 4D flow cardiovascular magnetic resonance
ssssssssss tatement https://doi.org/10.1186/512968-015-0174-5
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