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Strain v praxi: co a jak

Strain je deformace: V praxi: longitudinalni Metodika: speckle-trakcing

zkracovani - prodluzovani zkracovani v podélné ose (%) sofware analyza rutinnich 2D obrazi
ztlustovani - ztenéovani
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Globalni longitudinalni strain levé komory (GLS)

Tri apikalni projekce Semiautomaticky tracking Vysledky primo na stroji
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Proc: Systolicka funkce # Ejekcni frakce

Aortalni stendza Amyloidoza

Peak Systolic Strain

s e - f | =
EF LK 63% normalni funkce EF LK 46% Lehka dysfunkce
GLS 13.2: Jasné snizena (< 16 %)
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Proc: Reproducibilita a standardizace

Standardizace hodnot vyrobcti Vysoka test-retest reproducibilita

srovnatelné hodnoty vétsiny vyrobcu srovnatelna s EF
midmyokardia’lnl’ strain dostupny u vétsiny
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ProcC ne: test-retest reproducibilita lepsi nez EF ?

Reproducibilita 2015 Reproducibilita 2025
lepsi nez EF ? srovnatelna s EF
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Proc¢ ne: intervendor — vice sumu

Intravendor minimalni detekovatelny rozdil Intervendor minimalni detekovatelny rozdil
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GLS: normalni hodnoty a jejich variabilita
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Proc ano: prognosticka data - riziko v populaci

ARIC (Atherosclerosis risk in communities)
n = 4960, komunitni studie

LS and NT-proBNP association LS and incident HF or death association

ARIC-based ARIC-based
reference limit reference limit
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Narust rizika od oblasti Sedé zony 16-18%
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Proc ne: prognosticka data nekonzistentni

Subanalyza REDUCE-AMI, n = 1346 pacientti po AMI s EF 2 50%
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GLS nepredikovalo prognézu pacientli po AIM se zachovalou EF
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Proc ano: prognosticka data u chlopennich vad

Death percentage/5 years

asymptomaticti pacienti se zachovalou EF - riziko umrti

Aortic stenosis
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Cvijic Voigt. Anatol J Cardiol 2020; 23: 244-53

Mentias et al. ] Am Coll Cardiol 2016;68:1974—86;Alashi et al. ] Am Coll Cardiol Img 2018;11:673-82 ;
Huded et al. ] Am Heart Assoc. 2018;7:e007880
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U objemového pretizeni stoupa riziko jiz od ,,normalnich“ hodnot
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Proc ne: preload dependence

GLS u pacientti pfed a po hemodialyze GLS u pacientt pfi vertikalizaci
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Zavislost GLS na preloadu patrna v animalnich modelech i u pacientt
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ProC ne: afterload dependence

Global Longitudinal Strain

Absolute Values
Controls Patients
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| bézné fyziologické fenomény nezanedbatelné ovliviuji hodnoty
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@ESC

European Heart Journal (2022) 43, 4229-4361

Proc: kardiotoxicita

European Society https://doi.org/10.1093/eurheartjlehac244

of Cardiology

ESC GUIDELINES

2022 ESC Guidelines on cardio-oncology

developed in collaboration with the European
Hematology Association (EHA), the European

Society for Therapeutic Radiology and

Oncology (ESTRO) and the International

Cardio-Oncology Society (IC-0S)

Moderate

Mild

New LVEF reduction by >10 percentage points to an LVEF

of 40-49%
OR

New LVEF reduction by <10 percentage points to an LVEF of 40—
49% AND either new relative decline in GLS by >15% from baseline _

OR new rise in cardiac biomarkers®
LVEF > 50%

AND new relative decline in GLS by >15% from baseline _

AND/OR new rise in cardiac biomarkers®

Management of patients with AC-related cardiac dysfunction

v R}
Symptomatic CTRCD" Asymptomatic CTRCD"
( f w —
Very severe/severe Moderate Mild Severe/moderate Mild
Oncological ||
strategy
Discontinue Interrupt - " Interrupt
AC AC o approach AC Continue
(Class 1) (Class 1) LEEarCINBlnteuption (Class 1) AC
Vs. continuation 5 L.
of AC with CV monitoring
AND AND AND
(Class I) (Class 1)
MDT® MDT® MDT®
L J
(a%
strategy
GLS decrease >15% .
. NP increase
or cTn increase
! ! |
HF thera ACE-I/ARB ACE-I/ARB
and/or and/or
(Class I;” dlor BB d/or BB
(Class lla) (Class llb)
( @Eesc

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY

KLINIKA KARDIOLOGIE

R



Proc ne: slaba podpora kardiotoxickych dat

SUCCOUR Trial
n=331
1:1 randomizace mezi GLS a EF-guided sledovani

zadny sig. rozdil v EF po 3 letém sledovani

zadny rozdil v srde¢nim selhani

Negishi et al. ] Am Coll Cardiol Img 2023;16:269-278
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Preload a afterload: reSeni myokardialni praci?
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I pressure curve using valve events
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Myokardialni index prace (mmHg%): , korekce” GLS na neinvazivné odhadnuty nitrokomorovy tlak
+ jednoducha akvizice, patofyziologicky smysluplny
- zatim daleko rutinni klinické aplikaci
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Proc ne: potencialné vétsi efekt forshorteningu
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Potencidlné citlivéjsi na foreshortening nez EF
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Strain leve siné
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LASr u hodnoceni diastolické funkce

"B Rezervoarovy strain

W
o
l

Peak LA Strain (%)
S S
I l

Grade 2
= Grade 3

Normal
Grade 1

Smiseth et al. EHJ - Cardiovascular Imaging (2022) 23, e34—-e61
Singh et al. ] Am Coll Cardiol Img 2017;10:735-43

Mitral E/A £0.8

filling pressure

Estimation of left ventricular filling pressure

Mitral E/A >0.8 and <2
Mitral E/A >2

\J
Apply these additional criteria

TR velocity
>2.8m/s

If E> 50 cm/s, use
the criteria
in middle panel

LA volume
>34 ml/m2

Only 2 criteria
available and

2 or 3 criteria 2 or 3 criteria

negative b ) positive
1 positive and 1 negative
, S5, \J , A
Normal Use LA reservoir strain to ‘4 Elevated
< 218% replace missing parameter <18%

filling pressure

LA reservoir strain

R A

Caveat - Algorithm not to be applied in any of the following conditions:
No suspicion of heart disease; Atrial fibrillation; LBBB/CRT/RV pacing; HCM;
Severe MR/MS/MAC; MV prosthesis or repair; High output HF; LV assist device
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LA strain a plnici tlaky

Sinusovy rytmus Fibrilace sini

60~

40+ 40— n=139
. r=0.21
LA reservoir 30 . p<0.05
strain (%)
20+ 20+
10—
0-1 0 1
0 ) 40
LV filling pressure (mmHqg)
LV filling pressure (mmHg)
Inoue et al. Eur Heart J - Cardiovasc Imaging (2022) 23, 61-70 INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY TKE
Khan et al. Echo Research & Practice (2024) 11:14 KLINIKA KARDIOLOGIE M




Strain shrnuti

Jednoducha akvizice na stroji

Dobra reproducibilita GLS

GLS citlivy na subklinické postizeni
Silna prognosticka data

Silny u hypertrofie LK

Prakticky vendor independentni

Jiz nékteré cutoff v guidelines

LA strain

Odpovida na dulezitou klinickou otazku

GLS

Stale cas navic

EF nékdy v tésném zavésu
Afterload a preload dependentni
Nékdy prekvapivé negativni
Malo konkrétnich dopadii

Ne bias, ale vétsi variabilita

Stale velmi malo oproti EF

* Volna asociace se skutecnymi plnicimi tlaky
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LA Strain a diastologie 2025

LV Diastolic Function Grading & LAP Estimation m?tn;:._ms¢1
Atrial Fibrillation
1. Reduced e’ velocity: septal <6 or lateral £ 7 or average £ 6.5 cm/s * :’:n[_)cardiac o
2. Increased E/e’: septal 2 15 or lateral 2 13 or average = 14 :I::cardial
3. Increased TR velocity = 2.8 m/s or PASP = 35 mm Hg constriction
[ [ l : I
All normal Reduced e’ only Increased TR/PASP only or 3 of the above

Increased E/e’ only or
’—/ \—‘ Any 2 abnormal variables
|
E/A< 0.8 E/A> 0.8
Pulmonary Vein S/D <0.67 or

LARS < 18% or LAVi > 34 mL/m?

21 present
Normal LAP None Alternatively — Increased LAP

IVRT =70 ms

If none available or reliable use

Supplemental methodsT

Normal DF If symptomatic DlastolichExercise
Echo

Nagueh et al. ] Am Soc Echocardiogr 2025;38:537-69

LAP Estimation in Atrial Fibrillation

Mitral E velocity 2100 cm/s

Septal Efe’ ratio > 11

TR velocity > 2.8 m/s or PASP > 35 mm Hg
DT €160 ms

W hNR

3 or more of above

None or 1 of above

LARS <18%

Pulm vein S/D ratio <1
/ BMI > 30 kg/m?

None 2/30r3/3

1 only or not available or
‘ not reliable

Indeterminate Elevated LAP
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LA and LV Strain Curves

LA Strain (%)

W -

GLS determinuje LA strain

Slope of the LA-LV
Strain-Strain Loop

i

-25

© Normal Heart

Atrial Dilatation
Malaescu, G.-Graiela et al. J Am Coll Cardiol Img. 2022;15(3):381-391.

Malaescu et al. ] Am Coll Cardiol Img 2022;15:381-391

-20 -15 -10
LV Strain (%)

@ Ventricular Dilatation

LA Strain (%)

y = -0.9645x + 0.1042
R?=0.7516

SLOPE of LA-LV Strain-Strain Loops
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RV strain: technické zaludnosti

RV free wall Interventricular s 3 e s 3

TA

septum
RV insertion

A
o
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' € :
Correct ROI G$ =231 % Y > :
. . (

-+

-

free wall
apical segment

free wall
middle segment

TAPSE =24 cm

._‘;'
3 ,} s !
* ,

Too external ROI oS =-209%
FWS=.241%
)

free wall \
basal segment RV septal base
RV free wall base
Muraru et al. Eur Heart J - Cardiovasc Imaging (2022) 23, 898-912 INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY TKE
Badano et al. Eur Heart J - Cardiovasc Imaging (2018) 19, 591-600 KLINIKA KARDIOLOGIE M




Chlopenni vady doporuceni: TR

v

— Qualitative Cardiovascular changes
« Flail leaflet, large coaptation defect, severe tenting

* Large central jet . s g s 3
« Darg e holosystolic convergance zone RV dilatation RV dysfunction Pulmonary pressures

* Dense, triangular CW Doppler jet with early peaking

Echocardiographic = | Sermiouantitative RV basal diameter index: RV dysfunction: Pre-capillary PH:
criteria for severe TR q >24 mm/ I'I"I2
TAPSE <17 mm mPAP 20 mmH
* PISA radius 29 mm (at Nyquist 20-30 cm/s) RVTDIs' <10cm/s g
» Vena contracta width =7 mm . . . PAWP <15mm Hg
« Hepatic vein systolic flow reversal RV mid-diameter index: RVFWS <23% PVR =2 WU
>21 mm/m? RVGLS <21%
s Quantitative 3D RV EF <50%
Assessment of TR CEROA 240 mm? Tricuspid annulus index: FAC <35% Pt il PH:
*Rvol 245 mL/beat >21 mm/m? ost-capillary Fii:
. RE ; 250% mPAP  >20 mmHg
« 3DVCA 275 mm
S PAWP >15mmH
RV end-diastolic Severe RV dysfunction: PVR <2 WU 9
volume index: TAPSE <10 mm =
Mechanisms =95 |-|-|||_JR'|-|-12 RVTDIs' <6cm/s
- - - RVFWS  <11%
Primary TR CIED-related TR Secondary TR RV end-systolic RV GLS <99% Severe PH:
{ ] J R 3DRVEF <35% PR >5WU
| ‘ FAC <22% mPAP  >35mmHg

>37 mL/m?

Cardiovascular changes

Parametry dysfunkce pravé komory s konkrétnimi hranicemi
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