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CT produkty Siemens
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V\I/VOJ CT pOthOHa 2020 - Healthineers -
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Artificial Intelligence - Al

Artificial
Intelligence

Machine
learning

Deep

(Machine)
learning
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More than 40 Al-enriched
offerings on the market

500 patents and patent
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Al v pracovnim prostredi CT Heaithineers
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protocol) workflow
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Spravna pozice pacienta v izocentru Hearthmeery

Percentage of acquisitions
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Distance from isocenter (cm) Source: Li J, Udayasankar UK, Toth TL et al. Automatic patient centering for

MDCT: effect on radiation dose. AJR 2007; 188: 547 — 552 and Kaasalainen
T, Palmu K, Lampinen A et al. Effect of vertical positioning on organ dose 7
« chest, abdomen, and/or pelvis” in Current Problems in Diagnostic Radiology, 2018, article in press. image noise and contrast in pediatric chest CT-phantom study. Pediatric
radiology 2013; 43: 673 — 684.

*  “Prevalence and Severity of off-centering during diagnostic CT: observations from 46,621 CT scans of the
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FAST 3D Camera Healthingers -
oro standardizaci pozice pacienta

FAST Isocenter

Pro spravnou davkovou
moduaci

FAST Range
fy////“"ﬂ////ﬁ @ e Pro presné zacileni skenované

& 4000 1000 0°|  resshon anatomie

FAST Direction

Pro spravny skenovaci
smeér




FAST 3D Camera: SIEMENS

&

Jak pracuje? Vystup

Vstu P Avatar:

. Model-fitting

- ldentifikace téla
- ldentifikace skenované oblasti

- Identifikace orientace pacienta

Landmarks:
Deep Learning

* RBG kamera
* |[R kamera= 3D depth data
* Anatom. znacky

* Avatar
Korekce — Auto Offset

- |dentifikace izocentra



Pracovni postup s FAST 3D kamerou SIEMENS ..
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Routine Scan ‘ Head First - Supine

5.60s 20 mA Sn140 kV

3D depth image
3D Avatar model
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Scan&GO: Inteligentni algoritmus — standardizace | sievens ..
pracovnich postupu, kvalita, davka

Q.

© -1000.0 -100.0 -30°

Self-learning FAST ROI FAST Planning
protocol selection?

Based Based on Based on
ased on ALPHA ALPHA
procedure

) technolo technolo
selection and gy/ gy/
; manual manual
history : .
annotations annotations
Al

* 1) Based on clinical indication (requested procedure) and previous manual
choices. Computed Tomography



ALPHA technologie Heaithincers

ALPHA technologie automaticky detekuje anatomické

znacky a struktury v CT obrazech

L, A
Automaticke vystupy: ccuracy

* Anatomickeé oblasti — rozsahy skenovani na
topogramu

* Nastaveni vrstev vzhledem k anatomii

* Anatomické presety (paralelni, radialni, zakfivené)

Sensitivity

e Znaceni obratlovych tel a zeber

* Anatomicka registrace: multiple timepoint W
registration — vys. téhoz pacienta v rdznych dnech

Al

®




ALPHA technologie — vyvoj

\YEIVEL
annotation on
hundreds of
images

Courtesy of University Hospital Erlangen, Erlangen, Germany

Landmark of
interest

- Reference
i region
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Landmark of
interest

: Reference
region

Landmark of
interest

Detector training:
Landmarks + reference
regions surrounding the

landmark
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Asistivni technologie
Fully A ssisting S canner T echnglogies FAST Planning asistence pfi planovani skenu a rekonstrukce

zalozené na topogramu (usnadnéni a zrychleni planovani vys.,

(Slemens) standardizace vys.).

FAST Adjust - * vybeér anatomicke oblast zajmu

Skener automaticky upravuje: * automatickd detekce a event. sklon dle anatom. bod{
1. Skenovaci ¢as e zUzeni nebo rozsireni lateral FOV

2. max. mAs e optimalizace FOV na rozsah napf. hlavy (min.200mm)

* automatické nastaveni do isocentra

ThorAbd -26- H

f.62
Cran Tirma
Scan Time q‘

SP1: -1064.2

(o |
Fov: 210
CE: 011

s |
| '

Cancel

i]
JIOPO 1h




FAST Planning

Courtesy of University of Salzburg, Salzburg, Austria

SIEMENS

Benefity:

* Méneé uprav skenovaného
rozsahu

Prevence nedostatecného
pozadovaného anatomického
pokryti

Prevence nadmeérného pokryti
nad ramec pozadovaného
(neodlvodnénad radiani zatéz)

e Automatizované pracovni
postupy Setfi Cas pripravy

Based on
ALPHA

technology/
manual g%
annotations )

Computed Tomography




FAST Spine SIEMENS .-,
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Benefity:

* Automatické znaceni paterniho
kanalu, jeho segmentu a

Th5 obratlovych tél

Rychlejsi a snazsi hodnoceni CT
obrazll patere

e Standardizace a
reprodukovatelnost

Based on
ALPHA

technology/
manual g%
annotations

Al

]
182

)

Courtesy of University of Salzburg, Salzburg, Austria
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Base: Spine Matrix 256

Computed Tomography




Check&GO: Inteligentni algoritmus pro potvrzeni | sewens..
kvality skenu f

Benefity: kontrola
. . 'h':] E),t:’t;,)(i;)hn
e Distribuce kontrastu

e Skenovany rozsah vC. organového pokryti

Coverage Start Auto Tasking Based on
ALPHA

Contrast « Repeat Scan technology/
manual

annotations
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“ Pdeora tvorby
nalezu
* Detekce plicnich

Podpora cteni CT obrazu
e Znaceni anatom. struktur
Automaticka organova vizualizace

Usnadnéni planovani skenu
* Automaticka kalkulace

FOV nodul(
* Kontrola kvality, Uprava e Kalkulace skére
arametru v
ﬁ% g (napf. Agaston)

Al

1 https://www.itnonline.com/content/discover-benefits-ai-healthcare Computed Tomography
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Post-processing podporovany Al Heatthimeers -+

syngo.CT Coronary
Analysis:

Curved and 3D display
of coronaries
Segmentation and 3D
display of the heart

syngo.CT CaScoring: syngo.CT Cardiac Function:

Automatic 3D display of

vessels . ) Aultorln:.tu; £ Total * Automatic segmentation
Automatic bone calculation ot fota of right and left ventricel
removal Agatston score

Curved view of aorta,
carotids, renal vessels
and run-offs

Computed Tomography



rtificial Intelligence — SIEMENS
udoucnost v CT aplikacich
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il Zvyraznéni anatomii a
’/ ' De abnormalit

sz
£. [
By P
; . oo
b Charakterizace a kvantifikace
|
4 / (W4 .
A / anatomii a abnormalit
Lung Measurements v N
Percent of low attenuation volume below -850 HU (%LAV350)
Whole Lung 38.16 % Right Upper Lobe 2087%
Left Upper Lobe  © 39.64 % Right Micdle Lobe  : 47.71 % Exam Date : 2018-06-21
Left Lower Lobe 38.85% Right Lower Lobe 38.52 %
Vascular M X ! t = b |t
ota dameters () erent anatomii a abnormali
Sin. of Valsava  : 32.5 Prox. descending : 30.3
Whole ung : 29.56% | Right lower lobe  : 24.32% Sinotub. junction @ 32.1 Mid descending ~ : 34.0
Le: lower \Tbbe : 18.64% R\g:t mldd\ellnbhe : 32.29% ::‘S;;j![:? ;;2 .[A)E::r::sg ;;i o ,
Left upper lobe @ 24.78% Right upper lobe  : .
. Vytvoreni reportu
Lesions
Lesion 01 ( Left upper lobe ) Previous : X
Voume @ 380.0 mm3 - Splne
2D-Recist : 14.0 mm height (mm)

3DRecst : 17.6 mm ant mid post cor. HU

Lesion 02 ( Right lower lobe ) Previous : m
A Voume @ 73.6 mm? - T2 17 17 18 177
! 2D-Recist : 7.1 mm - T3 18 18 19 170
\ 3D-Redist : 7.4 mm - T4 17 17 19 148
T5 17 16 19 176

Lesion 03 ( Left upper lobe ) Previous : i
T6 19 18 19 155

Voume : 45.3 mm?

17 18 18 20 169
T8 16 16 20 134
T9 18 17 20 129

2D-Recist : 6.1 mm
3D-Recist : 6.2mm

Heart ™Mmo® 19w |1
Coronary Paque  : 265.0 mm? Ti1 21 20 2 143
Haan Caicium Sooriex Heart 949 ml
Paque S ) Calcum burden : Moderate 23 2 5 156 Com pUted Tomog ra ph\/

Coronary plaque
HeanSes

>




myExam Companion

Navod pro uzivatele jak da

zOobrazeni

e Automaticky vstup

.

RIS

FAST 3D
Camera

Age
Sex

Heart rate
HR variability

lzocentrické
nastaveni—>
presné planovani
rozsahu skenu z
topogramu nizsi
davka, lepsi
kontrast

|l =l
[ [
al I
Computed Tomography

e individualizovat C
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* Manualni vsup

o ==
o ==
v-

User

MuUzZe pac. zadrzet

dech na vice nez >5
s?

Ma pacient kovové
implantaty?



myExam Compass . SIEMENS .
orvni krok do éry inteligentniho CT zobrazovani

myExam Compass
20+ rozhodovacich stromu pro routinni a pokrocilé

klinické aplikace, automaticky optimalizuje akvizi¢ni a Pokrocile
rekonstrukcni parametry k individualnimu pacientovi a Cardio
klinicke otazce * Sequential / spiral / bi-
Segment
™ Doe, Jonn > X Routinni * Pulsing window: Diastole /
bbb b hh o 83T o General multi-organ laterality systole
¢ (left / right)
‘ AN - * Metal: IMAR
= * Fov/ .speed Dual Energy multi-organ
-1 ° Sf)ft tissue / bone « Spectral / FoV
* Sinus dose e Spectral / speed
* CM/ non-CM e Spectral / low kV
- * CTA

wwmee* Thorax screening / standard
- “ e Thorax X-CARE / standard

Computed Tomography
& ¥ -400.0 100.0 O
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Patient-friendly design with
an 82 cm bore
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CT DE

Dualni energie

* Neékteré materidly maji pro rizné energie rtizny koeficient
zeslabeni (tedy i rizné HU)




Princip dualni energie

lodine
296 HU

lodine
144 HU

Vyssi HU pri nizkych kV ma jod, kost, kov...
Vyssi HU pri vysokych kV ma plast, soli kys. mocoveé...

Prevazne stejné HU pri obou energiich ma voda, mekka tkan, krev
Diferenciace mezi tukem a jodem: jod ma svetly kontrast, tuk ma tmavy kontrast




Dual Energy CT

Generace - jeden rtg zdroj Generace Twin Beam - jeden Generace - dva rtg zdroje (Dual Source DSCT)
rtg zdroj a split filtr — déli svazek o rlizné energii (rtizné kV)
na dvé rlzné energie

Dvé spiraly nabirané postupné — SE— —
s rGiznou energif Dveé spiraly nabirané simultanné

Jedna délena spirala

e — 4_'_I>'ul';e B
e Au ~ Nizké kV -
+ filter Al N

M 0ZInvY
M 0Zlus

‘ ’l
1st spiral 2nd spiral = =

@ low KV @ high KV T Ee—




Dualni energie CT - Klinicky benefit

e Dualni energie (DE) ma potencial zvyraznit, charakterizovat, kvantifikovat a odlisit
organova postizeni v jednom CT skenu.

. Dualni energie pomaha napf. k :

Tato materialova ;
. differenciaci krve od kontrastu,

2 Vi ' dekompozice umoznuje _ ) e
Zmerl? I'_IU y Za'\'”SIOStIV n,a ‘ materiélo?lou charakterijzaci vizualizace krvaceni
, pog.zne gnergu um.ozn,| ’ iod K ko - * Visualizace zmén v organové
identifikaci a separaci tkani. a lodovou kvantirikaci :

. perfuzi
-+ Zvyraznéni organovych struktur
. napt. pro identifikaci fraktur.....

organu a jejich postizeni

- To pomaha ke
DF zlepsuje vizualizaci ‘ charakterizaci a diferenciaci Bone
jodového kontrastu. organovych struktur. Marrow




Praktické aplikace z CTDE dat

Material Decomposition

body materials+

contrast agent

A
X0y (HU)

/ contrast

body materials

— »
Xhigh (HU)

A
X0y (HU)

Material Labeling

material

map

separation line

common body material

A
Xio (HU)

Material Highlighting

O
other body materials

Xpigh (HU)

Image Quality Improvement

Optimum Contrast
Monoenergetic

Generic Material Differentiation

* Dual Energy Index
® r./Z,; decomposition®




Dual Energy C

*  Courtesy of Fakultni Nemocnice Plzen, Plzen, Czech Republic

Hyperdensity
outside
aneurysm

SIEMENS ...
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— klinickeé vyuziti

lodine is only in
aneurysm

Dual Energy lodine map

Various neuro-radiological indications require differentiation between iodine and blood. On standard 120 kVp CT
imaging, iodine and blood have similar HU values. DECT enables the calculation of virtual noncontrast and iodine
map series, which can be useful for iodine quantification and visualization of HU differences in such cases.

3
Computed Tomography 0
© Siemens Healthineers, 2019



/lepseni obrazového kontrastu s DE Heatthmeers
syngo.CT DE Monoenergetic Plus

* SOMATOM Force

Scan time: 16.62 s

Scan length: 742 mm

100 kv
Sn150 kV
Monoenergetic image at 70 keV : : -
CTDl,: 8.77 mGy (equals 120 kV conventional CT Monoenergetic Plus 40 keV Monoenergetic Plus 40 keV
DLP: 642.2 mGy cm image impression)

Dual Source Dual Energy CT:

e fast whole-body imaging

* low radiation, dose-neutral acquisition

* provides additional quantitative information

Courtesy of University of Tuebingen, Tuebingen, Germany
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Analyza organove perfuze s DE Heatthineers
syngo.CT DE Lung Analysis: multicetna plicni
embolie

SOMATOM Force

Scantime: 1.9 s

Scan length: 252 mm Q
90 kV =
Sn150 kV ‘Q

CTDI,,: 2.91 mGy
DLP: 63.3 mGy cm
Eff. dose: 0.89 mSv

The speed of Dual Source Dual Energy enables easy
visualization of perfusion defects in the lung that were
previously difficult to visualize with CT, sometimes [ i
requiring other imaging modalities to be used.

*  Courtesy of University of Frankfurt, Frankfurt, Germany



Analyza organove perfuze s DE
syngo.CT DE Heart PBV: myocardial perfusion

SOMATOM Force _ , 200 [HU)
Scantime: 2.3 s i

Scan length: 97 mm

90 kV '
Sn150 kV
CTDI,,: 20.75 mGy
DLP: 266.3 mGy cm .
Eff. dose: 3.7 mSv -
0[HU]
MRI image = no defect DE CT iodine map - perfusion defect

The speed of Dual Source Dual Energy enables easy
visualization of perfusion defects in the lung that were
previously difficult to visualize with CT, sometimes
requiring other imaging modalities to be used.

Courtesy of University of Frankfurt, Frankfurt, Germany
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Inv. CTA = LAD stenosis
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Vyhodnoceni kostnich struktur s DE Healthineers =
syngo.CIT DE Bone Marrow

SOMATOM Force
Scan time: 12.08 s
Scan length: 533 mm

100 kv
Sn150 kV

CTDI,,: 5.28 mGy
DLP: 276.5 mGy cm

Dual Energy Bone Marrow CT

Dual Source Dual Energy CT advantages:
e fast whole-body imaging
* clear spectral separation between kV values

Courtesy of University of Tuebingen, Tuebingen, Germany



Vizualizace a analyza cév a perfuze SIEMENS ..

Healthineers -

V\vhodnoceni plicni embolie s barevnym kodovanim
postizenych cev

'. "('

., a (4 o “Jg
) : ’ - y
4 pp 4 4 / \ \
a o Ll o . " U Tk
f . / , 0 . , 0 COlOI’- \ L] " A o,

/ : .- - " - d : ® #

’ Y v 0 oy «—5  coded ) E— iy i
’ e 9 ¢ T o affected T 14 ¢
’ ; s v ‘ o vessels \\ r \‘3& 4 /

4 ~ b 2% -
.. : o R <0h O
0 4 -

Expand your capabilities in clinical routine with easy visualization of
perfusion defects in the lung that were previously difficult to visualize with
CT, sometimes requiring other imaging modalities to be used.

*  Courtesy of Kantonsspital, Luzern, Switzerland



Charakterizace mocovych kamenu — urceni prevahy vapenatych
nebo mekkych iontu

Kidney Stones E3

80 kV [HU]

200 - .
Hydroxylapatite

Non uric acid stone =~ ©

800 -
700 -

600 - f 0y

L 500 - Cysting, . -~

,-"-o-.‘." 5

. Uric acid stone

bbbttt 140KV [HU]
270 360 450 540 630

V(stones) = 52.2 mm*

DAatin- N Q0
fﬂ'\'lLIO. .k/’l.\:/‘\\.J

Kidney Stones Navigator -
g £ 9
Hpesr Presious Nea

B PS¢t Kidney Stone Marker




Dual/Multi Energy

Detection and Characterization of Renal Stones by Using Photon-Counting-based CT.

Marcus RP, Fletcher JG, Ferrero A, Leng S, Halaweish AF, Gutjahr R, VrtiskaTJ, Wells ML, Enders FT, McCollough
CH.

Radiology. 2018 Aug 7:180126. doi: 10.1148/radiol.2018180126. [Epubahead of print]

Determination of Optimal Image Type and Lowest Detectable Concentration for lodine Detection on a Photon
Counting

Detector-Based Multi-Energy CT System.

Zhou W, SchornakR, Michalak G, Weaver J, AbdurakhimovaD, Ferrero A, FetterlyKA, McCollough CH, Leng S.
Proc SPIE IntSocOpt Eng. 2018 Mar;10573. pii: 105734U. doi: 10.1117/12.2294949.

Three-Material Decomposition in Multi-energy CT: Impact of Prior Information on Noise and Bias.

Ren L, McCollough CH, Yu L.

Proc SPIE IntSocOpt Eng. 2018 Mar;10573. pii: 105731G. doi: 10.1117/12.2294953.

Characterization of Urinary Stone Composition by Use of Whole-body, Photon-counting Detector CT.
Ferrero A, Gutjahr R, Halaweish AF, Leng S, McCollough CH.

AcadRadiol. 2018 Feb 14. pii: S1076-6332(18)30019-9. doi: 10.1016/j.acra.2018.01.007. [Epubahead of print]
Dual Energy CT Kidney Stone Differentiation in Photon Counting Computed Tomography.

Gutjahr R,



Somatom On.site

Telescopic gantry design

Self Shielded System

Touch Ul/Integrated Computers
Integrated head holder [Integ p

Ergonomic handle
Integrated shoulder board

Integrated front camera )
Motorized system trolley
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Budoucnost multimodalitnich sala

MR examination room

AT-19-361 | Advanced Therapies 39



Angiography

Fluoroscopy

MRI

Soft-tissue imaging

SIEMENS .-,
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“ Sl

High- and low-contrast

imaging
Digital Subtraction . Perfusion : o Q 1
: . ) b Skeletal imagin
Angiography (DSA) imaging A Eing ;
o . . ioh e _ ‘/\
3D imaging (\g; !lefu§|on weighted e CT angiography it | \
7aed Imaging : |
. Imaging to support \ e . Ry
Need]| d (N%! T I >
eedle guidance Sblation verification @g CT needle guidance
| . ’3? ! Vascular %ﬂ T £2
mage fusion : , Perfusion imaging O

assessment

AT-19-361 | Advanced Therapies
© Siemens Healthineers, 2019



Dékuji za pozornost



