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Novinky v zobrazovacich metodach
(MRI, CT, nuklearni kardiologie),

ktere v knihach nejsou
a presto se zkousi u atestace

Tomas Palecek, Milan Kaminek, Theodor Adla, Martin Pleva,
Antonin Fikrle, Petr Kuchynka, Zuzana Hlubocka, David Zemanek

Ceska asociace kardiovaskularnich zobrazovacich metod pii CKS
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MRI: nové moznosti tkanové charakteristiky

NejCasteji uzivané klasickeé ~ kvalitativni hodnoceni:
v’ T2 vazené sekvence

v" Pozdni syceni kontrastni latkou (LGE, DGE)
v T1 vazenych sekvencich s inverznim prepulzem

Nové ~ parametrické, kvantitativni hodnoceni:
v T2 mapovani

v T1 mapovani: nativni a postkontrastni



MRI: T2 vazené sekvence

edém myokardu = T T2 relaxa¢niho ¢asu = hypersignalni (bild) oblast

~ akutni postizeni myokardu

AkutniIM  T2W-STR Akutni myokarditida ™2W-sTR
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MRI: T2 mapovani

— parametricka mapa, presny T2 relaxacni cas v kazdém pixelu

— analyza: vizudlni (kvalitativni), ale predevsim kvantitativni

klinickeé vyuziti: predevsim myokarditis

Eitel | et al., Journal of CMR 2011
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MRI: pozdni syceni kontrastni latkou (LGE

Gd-kontrastni latka neprochazi membranou kardiomyocytu

T extracelularniho prostoru zanikem kardiomyocytt (akutné ¢i chronicky)

~zpomalené vyplavovani Gd \

hypersignalni

normalni myokard akutni nekréza —» fibroza (jizva), infiltrace okrsek

P JA T VY %
e, S5
S ok

Mahrholdt H et al. EHJ 2006 Zdroj: Radiodiagnosticka klinika VFN
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Pozdni syceni kontrastni latkou (LGE)
Ischemicky typ LGE Neischemicky typ LGE

subendokardialni midmyokardialni

transmuralni sub-epikardialni

sleduje ischemickou vinu od endokardu ne subendokardialné

Mahrholdt H et al. EHJ 2006



Pozdni syceni kontrastni latkou (LGE)

Transmural LGE Subendocardial LGE Global Subendocardial LGE

Ischemic JCM (transmural infarct); Ischemic DCM (subendocardial infarct); Amyloidosis
Sarcoidos’s"; Amyloidosis’; Myocardi* . Sarcoidosis’; Chagas disease’;
., . . s’; Idiopathic DCM’

ICHS ~ LGE v koronarnim teritoriu
Epicardial LGE Midwall LGE No LGE
Myocarditis; Sarcoidosis; Myocarditis; Idiopathic DCM; HCM* Takotsubo cardiomyopathy; Peripartum
Chagas Disease; Postchemotherapy cardiomyopathy;
cardiomyopathy Idiopathic DCM; Myocarditis

Marques S. et al. Heart 2015
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Ischemicky vs. neischemicky typ LGE

Ischemicky Neischemicky

Zdroj: Radiodiagnosticka klinika VFN
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/StatyiiifeaRttmyadiendtiv

Nekroéza = Fsbhémicksschbabddkdbkardialni
. SUbenddwumi typ LGE
Zdroj: Radiodiagnosticka nika VFN
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MRI-LGE: hodnoceni viability myokardu

Neviabilni
LGE > 50% sily stény
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MRI-LGE: hodnoceni viability myokardu

Viabilni
LGE < 50% sily stény




1. LEKARSKA FAKULTA p e
UNIVERZITY KARLOVY \" PRAZE -, 3

5 ﬁ,w Nahrazujici (replacement) fibréza =
e jizva myokardu
) e 4 lokalizovana, zanik myocyt( -
Reactive ntersita gfﬁﬁ, nahrada jizvenim

fibrosis: Infiltrative interstitial fibrosis:
-hypertension -valvular disorders -amyloidosis

-diabetes -genetic -aging L 1 -Anderson-Fabry L G E
T = N % R o
4

Replacement/scarring
flpr_t_)sls:
 §

Reaktivni, intersticialni fibroza
difuzni, expanze intersticia bez
zaniku kardiomyocyt

i

-renal insufficiency (chronic)
-myocarditis -sarcoidosis
-genetic -toxi

T1 mapovani

Mewton N. et al., JACC 2011;57




1. LEKARSKA FAKULTA

UNIVERZITY KARLOVY V PRAZE,~ e«:-?._‘:» ,;

MRI: nativni T1 mapovani

— presna kvantifikace T1 relaxacniho ¢asu dané tkané

— difuzni myokardialni procesy: intra- i extracelularni
(fibroza, edem, infiltrace, stradani)

T1 Recovery Curves T1 Map
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T1-Weighted Source Images

Bulluck H, Moon JCC et al., Circ J 2015
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MRI: nativni T1 mapovani

HCM Myocarditis Amyloid

Normal TT1

Fabry Disease Iron overload Fatty metaplasia

edém infiltrace

IT1

stiradani lipidli , Zeleza

Bulluck H, Moon JCC et al., Circ J 2015



MRI: postkontrastni T1 mapovani

pomeér mezi zménami pre- a postkontrastniho T1 myokardu a krve
~ relativni ECV krve a myokardu

ECV myokardu = (1-hematocrit) x ARTmyokard/AR1krev

ECV myokardu ~ extracelularni matrix myokardu

ECV, ,0s= 1 - HCT Native T1 Post-contrast T1

[

gk |

Bulluck H, Moon JCC et al., Circ J 2015
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MRI: T1 mapovani - soucasne klinicke vyuziti

A
High :
I
I L4 A4
! < Vyrazné
i vysoky
. T1
Hemochromatoza |
I [ ] V 4
f Fabryho nemoc : Focal fibrosis Amylmdoza
> ;s - I
Q
- nIZky T1 : Diffuse
\ 1 fibrosis
:
D':l:::e : Normal
:
I
Low : >
Low rll ms High

Bulluck H, Moon JCC et al., Circ J 2015
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Novinky: CT a nuklearni techniky

Diagnostika ICHS, Diagnostika nekoronarnich onemocnéni:
resp. koronarni choroby

- chlopenni vady
a ischémie myokardu

- kardiomyopatie, myokarditis
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Pacienti se suspektni sICHS
a stfedni PTP (15-85 %)

Zvazte: l

¢ Charakteristfky nempcného a vhodnost
pro dany te

* Dostupnost festu

e Mistni zkusehosti

|

\ 4

2013 ESC guidelines on the management
of stable coronary artery disease

Zatézova elektrokardiografie,
pokud je proveditelna -
preferujte zatézovy zobrazovaci
test (echokardiografie, MR, SPECT,
PET), pokud je dostupny a jsou

s nim dostatecné zkusenosti.

Zatézovy test PTP 15-65 %
—> | kpriukazu | — a —_—
ischemie EFLK =50 %
JPTP 66-85 % nebo
—> | | EFLK < 50 % bez _—
typické AP

Zatézovy zobrazovaci test
(echokardiografie, MR, SPECT,
PET), piipadné zatézova
elektrokardiografie, pokud
neni zatézovy zobrazovaci
test dostupny.

Nejasny vysledek

2. U vhodnych
(zobrazovaci) | Pacientu SKG
zatézovy || CTA | (SFFR,
test ortonarmc pokud
epen :
(pokud (pokud jeto
nebyl dosud| nebyladosud| | tfeba).
proveden).| provedena).

Ischemie

* Pokud je pacient vhodnym kandidatem.

CTA koronarnich tepen u pacientt s nizkou stfedni PTP (15-50 %)

—> | ¢ Pokud jsou dostatecné pfistrojové vybaveni a zkusenosti.

Neni ischemie

Neni stenoza

Stenodza

Nejasny vysledek

1 1 |

Posoudit charakteristiky
a preference nemocného

Zvazte moznost funk¢niho
onemocnéni koronarnich
tepen. Hledejte jinou pricinu.

Potvrzena diagnoza sICHS
Dalsi rizikova stratifikace

Prukaz ischemie zatéZzovou
zobrazovaci metodou, pokud
nebyl dosud proveden.
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CT koronarografie

Prakticky 100% negativni prediktivni hodnota
® pozitivni prediktivni hodnota 44-90%

prostorové rozliseni 0,2-0,6mm

A A4 r 4 L4 r r
casové rozliseni 80 ms/obrazek
LFA

Zdroj: Radiodiagnosticka klinika VFN
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CT koronarografie: jasné situace

Normalni nalez Tésna stendza

Zdroj: Radiodiagnosticka klinika VFN
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Zdroj: Radiodiagnosticka klinika VFN
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CT: morfologické — funkcni vysetreni

CT koronarografie
+

-CT FFR
- CT perfuze

FFR (frakcni prutokova rezerva):
pomeér pritoku krve ve stenotické tepné vuci prutoku pfi hypotetické absenci stenézy

/invazivné: pomér stiednich tlakd distalné a proximalné ve stenotické tepné pfi maximalni hyperémii/
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CT FFR

Superpocitacovy processing dynamiky proudéni

simulace rezistence k prutoku '}
koronarnich tepnach pri simulované hyperémii
- Coronary CT - Quantitative
Angiogram Anatomic Model
e \
e 3D Solution of FFR; i L
; Throughout Coronary Tree 3 zakladni principy:

- celkovy koronarni pritok v klidu
~hmotnost LK

- rezistence mikrocirkulace v klidu

korondrniho pratoku

6 3 b L 2 ~ velikost zasobuijici tepny
Coronary Coronary Flow . s . .
Physiology Model Computation - prediktabilni reakce mikrocirkulace
- P Ve Vs=Vp Vo pfi maximalni hyperémii
W om0 B za podminek normalniho

Gaur et al. J Cardiovasc Comput Tomogr 2013
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CT FFR

@ dlouhy postprocessing, nutna dobra definice lumen, jen simulace hyperémie,
absence klinickych studii

N

(Patients) Accuracy Sensitivity Specificity NPV PPV
DISCOVER-FLOW 103 87.4% (79.4-93.1) 92.6% (82.1-97.9) Bl1.6% (68.0-91.2)| 90.9% (78.3-97.5) B4.7% (73.0-92.8)
Koo et al®?
HeartFlow laboratory
De-FACTO 252 73% (67-T8) 20% (84-95) 54% (46-83) 84% (74-90) 67% (T4-90)
Min et aP
HeartFlow laboratory
NXT 254 81% (76-85) 86% (T77-92) T9% (72-84) 93% (87-96) 65% (56-T4)

Norgaard ct aP?

HeartFlow laboratory

Coenen et al?? 106 — — — — —

On-site climcian-operated
research only computational
algorithm (cFFR)

Renker et al**

Omn-site dlimcian-operated
rescarch only computational
algonithm (cFFR)

Kruk et al*? a0 73% (NA) 76% (NA) 71% (NA) 79% (NA) 69% (NA)

Omn-site climeclan-operated

rescarch only computational
algorithm (cFFR) Benton et al, J Thorac Imaging 2017

LA
Lid
I

94% (T70-99) 849% (68-94) 97% (84-99) T1% (48-89)
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CT perfuze

Multidetektorovy CT scanner, idealné vyuzivajici dualni energie
— T ¢asovd a prostorova rezoluce, ¥ vysetiovaciho ¢asu, radia¢ni davky a
mnozstvi kontrastni latky

“Dual Source” “Single source with dual “Spectral Detector System”
Two x-ray spectra (e.qg., kV” in single rotation (e.g., One x-ray source and two
80kV and 140kV) 80kV and 140kV) energy-resolving detectors
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CT perfuze

vysoka senzitivita, stfedni specificita
® dlouhy postprocessing, nutna vysoka kvalita CT obrazu, zadné klinické studie

Study NS;;:? Reference standard ii:i:ﬂ;ﬁ;’ Spﬁcslg;geiﬁ Radiation dosa
Meinel et al. (67) 55 SPECT 899.0 g97.0 Rest: 5.6 mSv; stress: 7.1 mSv; LE: 4.7 mSv
Ko ef al. (68) 45 Invasive CTA 91.8 67.7 Stress: 10.8+2.5 mSv

Angiography CTA + CTP 83.2 85.5 Rest: 5.7+0.5 mSv
Kido et al. (69) 25 Invasive CTA 83.3 744 Stress-Rest: 7.7+2.8 mSv

Angiography CTA + CTP 66.7 92.3 -
De Cecco et al. (70) 28 SPECT CTA 895.0 50.0 Rest: 5.8 mSv

Invasive CTP 895.0 50.0 Stress: 6.6 msv

Angiography CTA + CTP 90.0 67.0 LE: 4.5 mSv

Carrascosa et al. (/1) 25 SPECT CTA 66.7 724 Rest: 3.2+0.4 mSv
CTP 3.7 04.7 Stress: 4.3+1.1 mSv
CTA + CTP 56.0 87.0 Total: 7.5+1.2 mSv

Carrascosa et al, Cardiovasc Diagn Ther. 2017
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CT-kalcioveé skore: aortalni stenoza

Aortalni stenéza s nizkym gradientem
(PGmean <40mmHg a AVA <1,0cm2)

LVEF <50% LVEF >50% —_— —
+ + wi lge ca,‘c1<n
Dobutamine echo Integrated - - \
approach (Table 6) /@;fvtg
| calcification l)
Flow
reserve T;:s‘: \ ’ / /
present -
4’ 'l’ y Severe aortic stenosis very likely: men 23000; women =600
Pseudosevere AS" Calcium score by CT Severe aortic stenosis likely: men 22000; women 21200
or true severe AS (see Table 6) Severe aortic stenosis unlikely: men <1600; women <800

ESC Guidelines 2017
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CT-kalcioveé skore: aortalni stenoza

Indikace k intervenci SAVR/TAVI:

— symptomaticti jedinci s low-gradient aortalni sten6zou a normalni EF LK
po peclivém potvrzeni tize stendzy

— symptomaticti jedinci s low-gradient aortalni sten6zou a snizenou EF LK,
bez kontraktilni rezervy, po peclivem potvrzeni tize stenozy,
zvlasté v pripadé CT kalcioveho skore tésné stenozy

— SAVR u asymptomatickych s normalni EF LK a tézkymi kalcifikacemi
chlopne a progresi Vmax > 0,3m/s/rok

lla

ESC Guidelines 2017
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CT: planovani TAVI

zasadni metoda v preproceduralnim planovani

soucasné vysetreni srdce, hrudni, bfisni aorty a panevniho recisté
s podanim kontrastni latky

4

v’ pristupova cesta
v dimenzovani, ,sizing” chlopné
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CT: plénovéni TAVI

one | 2016/09/29 12745

AvglDiameter:

Ac-GI0S
1. 7437/9.05=18. 56%3 E

W:600 L:200

HU-125

=,

Avg¥Diameter: 9.05 mm
Min.Diameter: 8.16 mm
Max Diameter: 9.74 mm
Area: 64.3 mm?

3

%&giDlameter 737 mm

Min.Diameter: 6.38 mm
Max:Diameter: 827 mm
Area: 42 6 mm?

PatientID:365529073

2016/09/29 12:45 PM
Kern :XCB

78.0%

C:CONTRAST

\

) >
Spacing:0.45 mm \

FOV:250.00 mm
Thickness:0.90 mm
AXIAL

120 kv

660 mA

Tilt:0.00

L : CRA

Age:80
2016/09/29 12:45 PM

Loc: -440.55 mm
LAO 0: CAU 90
Im: 846

pristup

diametr lumen, kalcifikace, tortuozita, vysSka bifurkace
Zdroj: Radiodiagnosticka klinika VFN
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CT: planovani TAVI sizing chlopne

aortalni anulus ~ rozhoduijici parametr pro ,sizing” chlopné
(perimetr, rozméry, plocha)

Zdroj: Radiodiagnosticka klinika VFN
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CT: planovani TAVI sizing chlopne

- rozméry LVOT, rozméry kofene a ascendentni aorty
- kalcifikace chlopné, anulu, LVOT (masivni kalcifikace ~ riziko ruptury)

VFN VFN

iCT 256 iCT 256
HOST-100269 HOST-100269
512512 .\ge 79, F 512x512

2016 11/299:50 AM Filter:Nore

FO\ 250. 00 mm } FOV:250.00 mm
AXIAL AXIAL

120 kv 120 kv

660 mA 660 mA

Ti1t:0.00 Ti1t:0.00
LAO 5: CRA 14 TERARE CON LAO 144: CRA 38 ﬁ TERARE CON
Im: 6 . W:600 L:200 Im: 3 . W:600 L:200

Zdroj: Radiodiagnosticka klinika VFN
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CT: planovani TAVI sizing chlopne
- vySe odstupu koronarnich arterii
- angulace korene aorty

VFN VFN
iCT 256 iCT 256
HOST-100269 HOST-100269
512x512 ; : 512x512
MPR o s MPR
2016 04/2611:56 AM ilter:Nore 2016/07/25 8:55 AM ilter:None
Kern: XCB Kern: XCB
78.0%
C:CONTRAST

%R-R:78 .

| | : , |
—Al= LS » N

FOV:250.00 mm FOV:250.00 mm

AXIAL

120 kV

660 mA
Ti1t:0.00
LAO 8: CAU 9
Im: 2

AXIAL

120 kV

660 mA
Ti1t:0.00
LAO 82: CAU 2
Im: 3

Zdroj: Radiodiagnosticka klinika VFN



Nuklearni kardiologie: pokrok SPECT kamer

CZT kamery vyuZivajici kadmium-zinek-tellurid (misto Nal/Th)
— prima konverze gamma zareni na elektricky signal

Y=l ——e

Nal/T| scintillation r

detector
CZT pixelated
detector

y-rays

Traditional SPECT camera

* Dual detectors 90 or 180° apart

* Rotate around patient

* Uses Nal/thallium scintillation detectors

* Requires PMT to amplify electronic signal

CZT SPECT camera

* 180° arc of CZT detectors

* Do not rotate around patient

* CZT pixelated detectors directly convert
y-photon into electric signal

* Precision of energy transmission is improved

* Improved energy and spatial resolution

* Rapid imaging times
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Dynamicky SPECT myokardu

1Porediction of MACE by CFR \

_LH | Myokardialni pratokova rezerva:
- 56 LI_lI myokardialni pratok pfi zatézi
< myokardialni pritok v klidu
E 0s4 P=0.21 .\_ normal
& L s
= CFR
§ - o - zlepSeni diagnostiky ICHS
@ normalni perfuze cpe s C
- aditivni prognosticky vyznam
0.6
OTO 2T0 410 61.0 810 1 (;.0
CFR Follow-up (Years)
normal (n) 71 68 65 63 61 61
abnormal (n) 32 30 25 25 25 25

Nkoulou R et al., J Nucl Med 2016, Herzog BA et al., JACC 2009



PET/CT: Infekéni endokarditida

ESC 2015 modifikovana kritéria pro diagnostiku infekéni endokarditidy

Major criteria

|. Blood cultues positive for IE

2.Imaging positive for |E
a. Echocardiogram positive for |E:
*Vegetation;
*Abscess, pseudoaneurysm, intracardiac fistula;
*Valvular perforation or aneurysm;
* New partial dehiscence of prosthetic valve.

b. Abnormal activity around the site of prosthetic valve implantation
detected by "*F-FDG PET/CT (only if the prosthesis was implanted
for >3 months) or radiolabelled leukocytes SPECT/CT.

c. Definite paravalvular lesions by cardiac CT.

|. Predisposition such as predisposing heart condition, or injection
drug use.

2. Fever defined as temperature >38°C.

3. Vascular phenomena (including those detected by imaging only):
major arterial emboli, septic pulmonary infarcts, infectious (mycotic)
aneurysm, intracranial haemorrhage, conjunctival haemorrhages, and
Janeway’s lesions.

4. Immunological phenomena: glomerulonephritis, Osler’s nodes, Roth’s
spots, and rheumatoid factor.

5. Microbiological evidence: positive blood culture but does not meet
a major criterion as noted above or serological evidence of active
infection with organism consistent with IE.

ESC Guidelines 2015




PETI/CT:

Clinical suspicion of IE

Modified Duke criteria (Li)

-H-

Natlve
valve

|

| - Repeat echo
i ;

2 - Imaging for embolic events®
3 -carguae Cl

| - Repeat echo (TTE + TOE)/microbiology
2 - "®F-FDG PET/CT or Leucocytes labeled SPECT/CT

s

(

Prosthetic
valve

y

Cardiac CT
Imaging for embolic events

J

\Z

ESC 2015 modified diagnostic criteria®

v

Definite |IE Possible IE

Rejected IE

Infekcni endokarditida

Podezrenina
protézovou endokarditidu
> 3 mesice po operaci
(nejasny echokg nalez)

Patrani po perifernich
embolizacich
(limitace- septické embolizace v
mozku)

ESC Guidelines 2015
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PET/CT: Protézova endokarditida

Hlavni diagnostické kritérium:
priikaz zvy$ené metabolické aktivity (T vychytavani 18F-FDG) v okoli protézy

CT TRUP STANDARD 1.25mm GE MEDICAIESYSTEMS, Discovery 6

Series 4 120 kV
FOV 500.0 mm Contrast

Thickness 10.00 mm

Zoom 2.57

Contrast

=

o Vol. Renc |
Ave
verage Opacity 49

CTA

Zdroj: Klinika nuklearni mediciny VFN, MUDr D.Zogala
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PET/CT: Infekéni endokarditida

Vedlejsi diagnostické kritérium: . o o
. o , Prukaz alternativniho zdroje infekce
prukaz periferni embolizace

sponwlodiscitida

p
4

embolizace do
sleziny

Zdroj: Klinika nuklearni mediciny VFN, MUDr D.Zogala



Cardiac Sarcoidosis and Giant Cell Myocs
of Atrioventricular Block in Young and Mi

Riina

Background—Cardi{
block (AVB), but
of biopsy-verified

Methods and Resulty
years who underwe
In total, 133 patien
AVB, and they wq
biopsy-verified CS
Among the adult pa
whole AVB populail

Kandolin. MD: Jukka [ehtonen. MD. PhD: Markku

©

postizeni myokardu
+

extrakardialni postizeni =
extrakardialni biopticky prukaz

of follow-up, 7 (39%) of 18 patients with CS or GCM versus 1 of the 54 patlents in whom ‘

either cardiac death, cardiac transplantation, ventricular fibrillation, or treated sustained ven
Conclusions—CS and GCM explain =25% of initially unexplained AVB in young an

are at high risk for adverse cardiac events. (Circ Arrhythm Electrophysiol. 2011;
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PET/CT: sarkoid()za myokardu

Hodnoceni perfuze myokardu (°°™Tc) + metabolizmu ('3FDG)

Od I i§en |,: Perfusion Defect FDG—Uptake
aktivniho zanétu myokardu Normal None ' 1;/
OWwW
(T FDG uptake, perfuzni defekt) = None [
od jizvy ol

FDG uptake high

vy s , Progressive Mild —d(
(3 FDG uptake, tézky perfazni defekt) ; -
l Peak active Moderate .
Progressi\'e Severe
efe kt |é(‘fby myocardial. impairment
prognéza paCienta Fibrosis Severe |- \ Low ‘i h

Skali H. et al. Curr Cardiol Rep 2013; 15
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Diagnostika sarkoidézy srdce

Klinicky obraz / EKG suspektni ze sarkoidézy srdce

echokardiografie

MRI srdce

PET/CT srdce
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DPD scan: transthyretinové amyloidoza

DPD = #"Tc-3,3-diphosphono-1,2-propanodicarboxylova kyselina

4 AL related AC
§ p=0.034
: 8
2 - 8
2 : !
£ 4 4 e
23 v < - 2
~ I t []
i : :
Transthyretin =g 1 . ! .
- 3 -

=l Myocardial visual score

Rapezzi C, et al. Eur J Nucl Med Mol Imaging 2011
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Pozitivni DPD scan

u transthyretinové amyloidozy

Zdroj: Klinika nuklearni mediciny VFEN, MUDr A. Fikrle
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Diagnostika srdecni amyloidozy

Echokg, EKG, klinicky obraz suspektni zamyloidové kardiomyopatie

normalni pomeér FLC /A, negativni IELFO — AL
amyloiddéza prakticky vyloucena

Transthyretinova amyloidéza ?
DPD scan

biopticka verifikace, genetické testovani k vylouceni mTTR
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Dekuji za pozornost
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Strain imaging

= analyza deformace myokardu béhem srdecniho cyklu

Radialni / cirkumferencialni
systolicka deformace
(ztlusténi / zkraceni myokardu)

Longitudinalni systolicka deformace
(zkraceni myokardu)
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Strain a strain rate

Strain Strain rate
= % o kolik se myokard = rychlost (s), s jakou se myokard
v systole zkrati / zesili v systole zkrati / zesili

0.5

40% strain
1s

40% strain
25S
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Strain imaging

alozeny na barevné tkanové dopplerovské
echokg
@ Uhlova zavislost

2D strain, speckle stracking
© neni problém s uhlovou zavislosti

1502/2007 10:24:40

7 MHz/3.4 MHz
/10.0/5.90

57 A 2 59
454:673 HR y 203:304 HR




U -

. ~ 2
1. LEKARSKA FAKULTA | MR
UNIVERZITY KARLOVY V. PRAZEL .-

2D-strain: princip

Speckle tracking

59
203:304 HR
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Longitudinalni strain
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Problémy intervendor variabilita



11:45:44

Globalni longitudinalni strain (GLS)

Primérny longitudinalni
systolicky strain stén LK
ve 3 zakladnich apikalnich projekcich
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Globalni longitudinalni strain (GLS)

Ukazka, vyuziti GLS je senzitivnéjsi marker systolické
Norma > 18% dysfunkce LK nez EF
- Kardiotoxicita — jizv
doporucenich
- HFNEF
- Kardiomyopatie (HKMP)
- Chlopenni vady
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Globalni longitudinalni strain (GLS)

L1 GLS pfi zachovalé EF u
srdecni amyloidozy

—
j
\%\
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T NS T N T
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2D strain: twist a torze levé komory

Twist = rozdil mezi systolickou rotaci hrotu a baze LK (%)

Torze = twist LK, normalizovany na vzdalenost mezi bazi a hrotem LK (°/cm)

Rotace baze LK, clockwise” Rotace hrotu LK ,counterclokwise”
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3D echokg: matrixova sonda

Jedna fada vice nez 3000 piezoelektrickych elementt v
piezoelektrickych elementu nékolika fadach/sloupcich,
elektronicka fokusace paprsku elektronickeé rizeni paprsku ve 3 rovinach
v 1 rovine i,

pyramidalni dataset v realném / témér realném case
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2D vs. 3D echokg
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Zpusoby akvizice 3D echokardiografie

v' Multiplanarni: dvé / tri roviny rezu

v' Uzky ahel sektoru
v' Sirokouhly sektor (full-volume 3D)
v Zoom

v" 3D barevny Doppler
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Multiplanarni echokardiografie
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3DE: akvizice v realném / témer realném case

Single- beat /Live 3D EKG-gatovana vicecyklova akvizice

5:37:20
30/07/2014 10:21:08 V
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3DE: vicecyklova akvizice

Beat1 Beat2 Beat3 Beatd

Subvolumes



3DE: akvizice v realném / témer realném case

Single- beat/ Live 3D

®

NiZsi prostorové rozliseni
Nizsi snimkovaci frekvence

©

Neni nutnost zadrzeni dechu
Nevadi nepravidelnost rytmu
Opravdu realnd, kontinualni akvizice

EKG-gatovana vicecyklova akvizice

©

Vyssi prostorové rozliseni
Vyssi snimkovaci frekvence

®

Nutnost zadrzeni dechu
Nutny pravidelny rytmus
Delsi doba akvizice
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Vyuziti 3D echokardiografie v praxi

- Kvantifikace objemu a EF levé a pravé komory

 Hodnoceni morfologie chlopni, charakteru regurgitacnich
usti, semi-kvantifikace regurgitacnich vad

 Hodnoceni chlopennich protéz (paraleaky, tromby, pannus)
 Hodnoceni morfologie vrozenych srdecnich vad (ASD)

« Patologickeé intrakardialni struktury



3Dechokg: objemy a EF levé komory

Vyhody 3D volumetrie LK ~ hodnoceni MRI:

- neni nutnost geometrickych estimaci tvaru LK
- neni problém se zkracenim dlouhé osy LK (hrot)

1 LVEDV(4D) 82.1 ml

LVESV(4D) 29.7 ml
EF(4D)
SV(4D)
CO(4D) 3.66 l/min




1. LEKARSKA FAKULTA My ool n

UNIVERZITY KARLOVY V PRAZE@,‘:-_-S’;};;‘,AZ

—3

Objemy a EF LK: 3D echokg vs. MRI

92 pts s riznymi objemy a EF LK, RT3DE a MRI ve stejny den, 4 kardiocentra

100
= 500 = 500 y=071x+9.3
E . E ® 804 r=o081
W 400 w 400 w
[m] ” (=] (] 60
2 300 2 300 o
o
T 40-
r [ ] (] ve 0
Podhodnoceni objemu LK pfi RT3DE + B oo
v v ewvyrs [ 4 r [ 4 r
(obtiznéjsi odliseni endokardialnich trabekul)  o—F—F7—F—F—
100~ 100 501
E I b S
E O+—T——7T——T T T T T T T 1 E 0O+ T T T T T T T T T E e
= s |-t =
<@ ~ Q o 0 - =
W 100 g-t004 e I.g
] i ™ i s R SRR
|l e - -
o o o
= 2007 bias = -67 ml (-29°% = ~2007 bias = -41 ml (-27% w501
a | ias = mi ( o) m | ias = mi ( 5) Luﬁ bias = -3%
00 LOA = +46 ml (+20%) 300 LOA = +46 ml (+31%) e L OA = 4220
0 150 300 450 600 0 150 300 450 600 0 20 40 60 80 100
EDV by CMR (ml) ESV by CMR (ml) EF by CMR (%)

Mor-AviV, JACC Imag 2008;1: 413
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MRI: zlaty standard hodnocenl objemu,
hmotnosti, regionalni kinetiky a EF

Simpsonova metoda mnoha diskd, fezy v kratké ose pokryvajici souvisle LK (PK, sing¢), velmi
dobry kontrast myokard-krev,
bez nutnosti uziti geometrickych modelt
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Measurement of aortic valve calcification using
multislice computed tomography: correlation with
haemodynamic severity of aortic stenosis and clinical
implication for patients with low ejection fraction

Impact of Aortic Valve Calcification,
as Measured by MDCT, on Survival
in Patients With Aortic Stenosis

Results of an International Registry Study

Cueff C et al., Heart 2011

Follow-up, (Years)

Clavel M-A et al., JACC 2014
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