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Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Sherif F. Naguch, Chair, MD, FASE,' Otto A. Smiscth, Co-Chair, MD, PhD,’ Christopher P. Appleton, MD,!
Benjamin F. Byrd, 111, MD, FASE," Hisham Dokainish, MD, FASE," Thor Edvardsen, MD, PhD,’
Frank A. Flachskampf, MD, PhD, FESC,’ Thierry C. Gillebert, MD, PhD, FESC,” Allan L. Klein, MD, FASE,'
Patrizio Lancellotti, MD, PhD, FESC,” Paolo Marino, MD, FESC,” Jac K. Oh, MD,’
Bogdan Alexandru Popescu, MD, PhD, FESC, FASE,” and Alan D. Waggoner, MHS, RDCSI, Houston, Texas;
Oslo, Norway; Phoenix, Arizona; Nashville, Tennessee; Hamilton, Ontario, Canada; Uppsala, Sweden; Ghent and
Licge, Belgium; Cleveland, Ohio; Novara, Italy; Rochester, Minnesota; Bucharest, Romania; and St. Louis, Missouri

(J Am Soc Echocardiogr 2016;29:277-314.)

In patients with normal LV EF

1-Average Ele’ > 14

2-Septal e’ velocity < 7 cm/s or
Lateral e’ velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?2

50%
<50% positive
positive
Normal Diastolic Indeterminate
function

>50%
positive

Diastolic
Dysfunction
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PIlneni leve komory, diastolicka funkce LK

Hlavni determinanty transmitralniho toku:

- relaxace myokardu LK (+ elasticky recoil=sukce)

aktivni ¢innost/vlastnost myokardu na pocatku diastoly (IVR
ve fazi casného plnéni . -

- compliance, poddajnost LK

pasivni vlastnost myokardu, faze ¢asného a pozdniho plnéni

- tlak v levé sini (+ jeji funkce) determinanty diastolické funkce LK

Nagueh SF et al. JASE 2025;38: 537
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Vyvoj diastolické dysfunkce levé komory v case

1. porucha relaxace (+ porucha sukce) LK

(invazivné- tau, dP/dtmin)
\-I‘-

2. porucha compliance

(P-V smycky, LVEDP)

T LVEDP ....T tlaky v LS (PCWP)

Nagueh SF et al. JASE 2025;38: 537



Hodnoceni diastolické funkce LK

- hodnoceni kvality relaxace LK — ? echoparametr odrazejici
relaxaci LK

- hodnoceni kvality poddajnosti (compliance) LK
(— hodnoceni plnicich tlakd LK)

Active relaxation Restoring forces I*‘“@ Lengthening load
L min Lo

Nagueh SF et al. JASE 2016;29: 277
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Echoparametry diastolicke (dys)funkce LK

relaxace LK

transmitralni tok compliance LK

relaxace LK

elasticky recoil LK (sukce)
compliance LK

J systolicka funkce LS
compliance LK (LVEDP)

viskoelastické vlastnosti PRinterval

tlak vLS

Oh JK, Hatle L et al., JASE 1997;10: 246
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Echoparametry diastolicke (dys)funkce LK

relaxace LK

tok v plicnich zilach ick\ i
v plicnich zi elasticky recoil LK (sukce)

compliance LK

viskoelastickeé vlastnosti

tlak vLS

eaxacet> | systolicka funkce LS

— ~ liance LK (LVEDP

kontraktilita LK co.mp lance LK ( )
PR interval

(pohyb mitralniho prstence)
Oh JK, Hatle L et al., JASE 1997;10: 246
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Echoparametry diastolicke (dys)funkce LK

objem levé siné

o
LALs A4C

L ) 1 objem LS:
a2 - kumulativni efekt plnicich tlaka LK
alei:
- pritomnost sinovych arytmii
- vyznamna mitralni vada
- stavy s vysokym CO (anémie, ...)
- sportovni srdce

Nagueh SF et al. JASE 2025;38: 537
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systolicky tlak v plicnici

1

N/ ,-i "
A "WW"'WV WO m W*‘?

- neprimy ukazatel tlaku v LS (plnici tlak LK)
pri absenci jiné pric¢iny navyseni PASP !

Nagueh SF et al. JASE 2025;38: 537



- relaxace LK (+ sukce LK)

- pri poruse relaxace minimalné zavisla na plnicich tlacich LK !!

Nagueh SF et al. JASE 2025;38: 537
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Vina e  arelaxace LK

cm}'s '5{: 14.?0‘0.15}{

12 *

10 A '

e’septalné

Sohn DW et al., JACC 1997;30: 474
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Vina e  arelaxace LK
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(mmHg/s) (mmHg)

vztah e’ k relaxaci a sukci LK

Nagueh SF et al., JACC 2001;37: 278



14

12 .
e normalni relaxace

10 | Oabnormalnirelaxace

Ea (cm/s)

0 2 4 6 8 10
Maximal transmitral pressure gradient (mmHg)

normalni relaxace myokardu (= zdravy myokard):
e’ « relaxace + sukce + transmitralni gradient (LAP)

abnormalni relaxace myokardu:

Ea (cm/s)

12 A

10 A

Vina e arelaxace LK

o]

e normalni LAP
O abnormalni LAP

20

40

e’ « relativne nezavisla na predtizeni (LAP) !

T
100 120

Nagueh SF et al., JACC 2001;37: 278
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Vina e  arelaxace LK

Pokud hovofime o hodnoceni diastolické dysfunkce LK:

e’ ~ jediny echoparametr, ktery je pri abnormalni relaxaci LK
méneé zavisly na plnicich tlacich LK

dobra relaxace Spatna relaxace

Nagueh SF et al. JASE 2025;38: 537
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Mitral
Flow

Mitral
Annulus
Velocity

Normal Relaxation Pseudo- Restrictive
abnormality normalization physiology

Nagueh SF et al., JACC 2001;37: 278
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Vina e”: vlivy mimo relaxaci LK

vyrazné objemove pretizeni LK:
- minimalne stredne tezka mitralni regurgitace
- dialyza

- Je
regionalni dysfunkce LK
tezka mitralni anularni kalcifikace
Implantovany mitralni prstenec
mitralni nahrada
mitralni stenoza

Nagueh SF et al. JASE 2025;38: 537
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Soucasneé algoritmy echokg hodnoceni
diastolicke funkce LK- EACVI/ASE recomm 2016

Mitral Inflow
Algoritmus hodnoceni plnicich tlaka LK / aAsoa+E>50cm/s\

A 1 1 A /IA<0.8 50 cm/ /A
a stupné diastolické dysfunkce ElSERESE EA> 08 <2 e ‘
p‘r’i n I’Zké EF LK / | 3 criteria to be evaluated* |
. 7 7 v 7 7
myokardialni chorobé s normalni EF LK 2of3or3ors || LAErEl 14 5 or50rsars
Hegaive 3-LA Vol. index>34ml/m? Rosiive
| When only 2 criteria are available
J 1 positive and o
2 negative 1 negative 2 positive
Normal LAP oas| | Cannot determine | | g TLAP 1 LAP
Grade | Diastolic LAP and Diastolic Grade Il Diastolic Grade Il Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction
| Grade* o
If Symptomatic

|
Consider CAD, or
proceed to diastolic
stress_test

Nagueh SF et al. JASE 2016;29: 277



Soucasné algoritmy echokg hodnoceni
diastolicke funkce LK- EACVI/ASE recomm 2016

In patients with normal LV EF

3 parametry ze 4

Algoritmus hodnoceni diastolické funkce LK pfri 1-Average Ele’ > 14 svr x s
9 o P 2-Septal e’ velocity < 7 cm/s or ? odrazi pl“lCl tlaky LK a
normalni EF Lateral e’ velocity <10 cm/s . e .
3-TR velocity > 2.8 m/s ne jejl relaxaci
4-LA volume index >34ml/m2

50% >50%
<50% positive positi:'e
positive
] ] Diastolic
Normal Diastolic Indeterminate Dysfunction
function

Nagueh SF et al. JASE 2016;29: 277
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Algoritmus echokg hodnoceni
diastolické funkce LK- EACVI/ASE recomm 2009

Practical Approach to Grade Diastolic
Dysfunction

Nebylo to lepsi ? Septal

Lateral e’

/ LA volume
V. N

Septale’28 Septale’'28 Septale’' <8

Laterale’2 10 Laterale’ 210 Laterale’ <10
LA <34 ml/m2 LA 2 34 mi/m2 LA 2 34 mli/m2
i

E/A <0.8 E/A 0.8-15 E/A22

DT > 200 ms DT 160-200ms DT <160 ms
Av.E/e’<8 Av. E/e’ 9-12 Av.E/e’2 13
Ar-A <0 ms Ar-A 230 ms Ar-A 230 ms
Val AE/A < 0.5 Val AE/A 2 0.5 Val AE/A 2 0.5

Normal. Normal function, 3 . .

function Athlete’s heart, or Grade | Grade Il Grade Il
constriction

Nagueh SF et al. JASE 2009;22: 107
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Recommendations for the Evaluation of Left  ® cnec
Ventricular Diastolic Function by
Echocardiography and for Heart Failure With
Preserved Ejection Fraction Diagnosis: An
Update From the American Society of
Echocardiography

Sherif F. Nagueh, MD, FASE (Chair), Danita Y. Sanborn, MD, FASE (Co-Chair), Jaec K. Oh, MD, FASE,
Bonita Anderson, MApplSc, DMU, ACS, FASE, FASA, Kristen Billick, BS, ACS, RCS, RDCS, FASE,
Genevieve Derumeaux, MD, PhD, Allan Klein, MD, FASE, Konstantinos Koulogiannis, MD, FASE,

Carol Mitchell, PhD, ACS, RDMS, RDCS, RVT, RT(R), FASE, Amil Shah, MD, Kavita Sharma, MD,
Otto A. Smiseth, MD, PhD, Honorary FASE, and Teresa S. M. Tsang, MD, FASE, Houston and Dallas, Texas;
Boston, Massachusetts; Rochester, Minnesota; Brisbane, Australia; San Diego, California; Creteil, France; Cleveland,
Obhio; Morristown, New Jersey; Madison, Wisconsin; Baltimore, Maryland; Oslo, Norway; and Vancouver, British
Columbia, Canadn

Nagueh SF et al. JASE 2025;38: 537
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Algoritmus echokg hodnoceni
diastolicke funkce LK- ASE recomm 2025

' ™ 4 ™ 4 N
STEP 1 STEP 2 Diastolic dysfunction
Assess e’ as marker of impaired Assess markers of LA/LV present if:
LV relaxation remodeling and elevated LAP *e’ reduced & 1 or more
markers in Step 2 present or
\, / \_ y. ,
~ < e ™ ee’ preserved, but 2 or more
ee’ septal <6 cm/s or eAverage E/e’ > 14 markers in Step 2 present
elateral < 7 or *ARS £ 18% - J
eAverage < 6.5* *E/A<0.8% or 22
— — eLAVI >34 ml/m2 1
- /
20-39y 40-65y >65y
1. Septal €/, cm/s <7 <6 <6
2. Lateral €/, cm/s <10 <8 <7
3. Average €', cm/s <9 <7 <6.5

Nagueh SF et al. JASE 2025;38: 537
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Algoritmus echokg hodnoceni
diastolické funkce LK- ASE recomm 2025

LV Diastolic Function Grading & LAP Estimation MIAC, M, '
Atrial Fibrillation
1. Reduced e’ velocity: septal <6 or lateral <7 or average < 6.5 cm/s * h‘ﬂ_’cardiac PH
2. Increased E/e’: septal 2 15 or lateral > 13 or average 2 14 ;'J:cardial
3. Increased TR velocity = 2.8 m/s or PASP > 35 mm Hg constriction
| I | ! I
All normal Reduced e’ only Increased TR/PASP only or 3 of the above

Increased E/e’ only or
’—‘ \—‘ Any 2 abnormal variables
*

Pulmonary Vein S/D <0.67 or

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

None 21 present
Normal LAP ¢ Alternatively — Increased LAP

IVRT <70 ms

If none available or reliable use
Supplemental methodsT

m m If symptomatic _ Diastolic Exercise Grade 2 Grade 3
. Echo (Mild/Mod TLAP) [| (Marked T LAP)

Nagueh SF et al. JASE 2025;38: 537
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Zaver
* Algoritmus hodnoceni diastolicke funkce LK v EACVI/ASE doporuceni 2016

je spise algoritmem hodnoceni vySe plnicich tlaku LK (i u jedinct s normalni EF LK).

e’ je dosud jedinym echokardiografickym parametrem, byt ne zcela idealnim,

nejlépe odrazejicim kvalitu relaxace LK jakozto zasadni/primarni diastolické
vlastnosti LK.

« Jak uvadeji ASE doporuceni 2025, hodnoceni e’ bylo mélo byt primarnim krokem
pro hodnoceni kvality diastolické funkce LK.
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Dekuji za pozornost !



