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Focus of Diastology : LV filling pressure

)

LVP LAP (mmHg)

Does the patient have |
heart failure? Heart failure : elevated LVFP




_ DIASTOLOGY
/\

Intrinsic Myocardial \ / Cardiovascular Consequences
Mechanical Progerties
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Diastolic Dysfunction Increased filling pressures
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As you get older, everything gets slower...

Intrinsic Myocardial
Mechanical Progerties




Intrinsic Myocardial | AS yOU get Older
Mechanical Progerties . ’
e everything gets slower...

Pressure

Pressure =
e—time/Tau a u

Time




Early deterioration

Normal Delayed/Impaired
Relaxation

It’s all about time
Tau (ms)




Hemodynamic effect
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Hemodynamic effect
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Hemodynamic Response to Diastolic Dysfunction

Increase
Cardiac

Output
L/min
! LAP 13 mmHg I
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Consequence

Cardiac
Output
L/min

LAP 13 mmH

Filling
Pressure
mmHg

Fluid in the
peritoneal cavity
(ASCITES)




Further deterioration

Delayed/Impaired
Relaxation




Progressive rise LAP - Pseudonormal

Delayed/Impaired Pseudonormal
Relaxation Rising LAP




U-Shaped Curve

Healthier ==

E/A ratio
MV Inflow

Rapid LA relaxation ‘




Very sick — very high LAP

Pseudonormal Restrictive — High LAP++




Standard Doppler Diastolic Function Patterns

Abnormal Pseudo- Restrictive
Relaxation normal

The Prince Charles Hospital




Background - Doppler Patterns ]

Normal  Delayed Restrictive
Relaxation Pattern

her




[ Pulsed Doppler DTI ]

SYSTOLE DIASTOLE

The Prince Charles Hospital ——

HEART CLINIC



Pulsed Doppler DTI

Relaxation
abnormality

!

Restrictive
physiology

Farias et al J Am Soc Echocardiogr 1999;12:609-617




Pulsed Doppler DTI

E/e’ <8 predicts normal mean LAP

E/e’ > 15 predicts elevated mean LAP >15mmHg

particularly useful in patients with markedly abnormal
relaxation

Ommen et al I Am Coll Cardiol Feb 2000 \\% ECHO
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Markers of Diastolic Dysfunction

Elevated LV filling Pressures?

°* Miitral E/A - what if everyone is “sick”?

° E/e’'-LAP today

° PV S/D ratio - easier for blood to go backwards

° LA volume - LAP everyday

° Elevated RVSP (PHT) - back pressure




ASE/EACVI Diastology Guidelines

GUIDELINES AND STANDARDS

Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography
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3 algorithms
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2 algorithms
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ASE/EACVI GUIDELINES AND STANDARDS
Recommendations for the Evaluation of Left
u = = ® Ventricular Diastolic Function by Echocardiography:
d om the American Society of
Eco
’Screening’ algorithm

Normal LVEF and no clear
myocardial disease - ??DD
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Reduced EF or normal EF and DD [ ?
??High filling pressures

S




5 standard parameters 2016 guidelines
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Screening Algorithm

Starting point in Patients with normal LVEF [and no clear myocardial disease]
® J

None of
these

Evidence of myocardial disease
Known CV disease as CAD
Pathologic LVH
Hypertensive CV Disease (HTN+ LVH
and/or LA enlargement)

LV systolic dysfunction as noted by
depressed LV EF

Established clinical diagnosis of HFpEF
Abnormal LV GLS or MAPSE or mitral s’

velocity
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Screening Algorithm

Starting point in Patients with normal LVEF [and no clear myocardial disease]

1. Average E/e’ >14
2. Septal e’ </ cm/s or Lateral e’ <10cm/s

3. TR velocity > 2.8m/s . - -

4 LA volume index >34mls/m? Evidence of myocardial disease
Known CV disease as CAD

Pathologic LVH

Hypertensive CV Disease (HTN+ LVH

and/or LA enlargement)

LV systolic dysfunction as noted by

! depressed LV EF

Normal : : Established clinical diagnosis of HFpEF
Diastolic T e, Ay DICSIONE Abnormal LV GLS or MAPSE or mitral s°
function Dysfunction velocity
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(Modified from Nagueh et al J Am Soc Echocardiogr 2016;29:277-314.) S = awmaus

<50% Hositive 50% positive




Main Algorithm

E/A<08+E>50cm/s
or
E/A > 0.8 to <2

*in absence of one major
3 criteria to be evaluated* criteria, PV S/D ratio <1
can be substituted

Average E/e’ >14 30f3
. TR velocity >2.8m/s POSITIVE
3. LAV index > 34mls/m?

E/A<0.8+

E<50cm/s

Abnormal

Relaxation When only 2 criteria are
available

2 POSITIVE

RestrictiveA

1 POSITIVE
NOI’mCﬂ LAP and 1 NEGATIVE

High LAP
Grade 3 DD

Grade 1 DD EleVOTed. LAP

If symptomatic,

Diastolic stress test Indeterminate Grode 2 D D
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Main Algorithm

’ Mitral Inflow

E/A<0.8+
E<50cm/s &
% Healthier
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Abnormal
Relaxation

Normal LAP

Grade 1 DD




Main Algorithm

E/A<08+E>50cm/s
or
E/A > 0.8 to <2

*in absence of one major
3 criteria to be evaluated* criteria, PV S/D ratio <1
can be substituted
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Relaxation When only 2 criteria are
available

2 POSITIVE

RestrictiveA

1 POSITIVE
NOI’mCﬂ LAP and 1 NEGATIVE

High LAP
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If symptomatic,

Diastolic stress test Indeterminate Grode 2 D D

S~

S— ECHO

\_‘_—__/
=="——AusTRALA
~ v



Main Algorithm

Mitral Inflow
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E/A ratio
MV Inflow

High LA pressure
Poor LV compliance

Restrictive

Rapid LA relaxation
Normal LV compliance

High LAP
Grade 3 DD




Main Algorithm

E/A<08+E>50cm/s
or
E/A > 0.8 to <2

*in absence of one major
3 criteria to be evaluated* criteria, PV S/D ratio <1
can be substituted

Average E/e’ >14 30f3
. TR velocity >2.8m/s POSITIVE
3. LAV index > 34mls/m?

E/A<0.8+

E<50cm/s

Abnormal

Relaxation When only 2 criteria are
available

2 POSITIVE

RestrictiveA

1 POSITIVE
NOI’mCﬂ LAP and 1 NEGATIVE

High LAP
Grade 3 DD

Grade 1 DD EleVOTed. LAP

If symptomatic,

Diastolic stress test Indeterminate Grode 2 D D
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Main Algorithm

Healthier

° Mitral Inflow

== Sicker ®

E/A<0.8+E>50cm/s
or
E/A > 0.8 to <2

3 criteria fo be evaluated*

30f3 1. Average E/e’ >14 30f3
NEGATIVE 2. TR velocity >2.8m/s POSITIVE
3. LAV index > 34mls/m?

E/A ratio
MV Inflow

Rapid LA relaxation High LA pressure
' Poor LV compliance
Normal LV compliance

2 NEGATIVE WIIED Gl 2 EMENE] Sl 2 POSITIVE
available

1 POSITIVE
and 1 NEGATIVE

. Elevated LAP
R Indeterminate Grade 2 DD

Diastolic stress test

(Modified from Nagueh et al J Am Soc Echocardiogr 2016;29:277-314.)



What do you do for indeterminate studies?
.Role of supplementary parameters

* Pulm Venous flow L D e
* S/Dratio /, :
. ‘ Valsalva l
* AR4—Mifral Ay > 30ms '$
. S/D <1 :raised LVFP
* Positive Valsalva ~ Arg-A, >30ms : raised LVEDP
manoeuvre e T

+ve Valsalva : raised LVFP
Defined as a reduction in E/A
>0.5

* L wave in Mitral inflow

* Diastolic stress test

L wave : advanced DD with raised LVFP

Frommelt et al J Am Soc Echo 16: 176, 2003
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national echo database australia

.
Principal Investigator ] . 8 R i I I iO N eC h OS Principal Investigator
Professor David Playford Professor Geoff Strange

Dr Majo Joseph
Dr Marcus llton
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NEDA Diastolic function 2021

@ E S C European Heart Journal - Cardiovascular Imaging (2021) 22, 505-515

European Society doi:10.1093/ehjci/jeaa253
of Cardiology

Diastolic dysfunction and mortality in 436 360
men and women: the National Echo Database

Australia (NEDA)

David Playford ® '*, Geoff Strange ® ', David S. Celermajer ® %, Geoffrey Evans ® °,
Gregory M. Scalia 4 Simon Stewart ® >®, and David Prior ® 75

On behalf of the NEDA Investigators
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2016 ASE Algorithmis™ et
631,824 individuals selected

Excluded 195,464 individuals with no diastolic function
measurements on last recorded echocardiogram

A

With =1 diastolic function measurement
436,360 individuals

Excluded 44,351 individuals with no measured LVEF

A A

ASE/EACVI Algorithm
392,009 individuals




Parameter Iono term mortalltv

E wave velocity

e’ velocity

S :
g 0.9 . g 0.9 , .
2 % E wave velocity = e’ velocity
E n=436,360 S n=237,816
brd 0.8 — — ] 0.8 - >12 cmls
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Indexed Left Atrial Volume

‘D 3 Age, year OR 1.024 (95% Cl 1.020-1.027)*
Male Sex OR 1.055 (95% Cl 0.979-1.137) ok
LVEF (per unit) OR 0.982 (95% CI 0.980-0.984)*
Non-SR OR 1.288 (95% Cl 1.172-1.434)* "
VHD OR 1.349 (95% Cl 1.240-1.469)* gl
MVR or AVR  OR 1.422 (95% CI 1.192-1.696)* -
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Adjusted OR (95% Cl)

Mortality Pivot Point
LAVi =~ 32 ml/m?

6.1% 7.4% 9.2% 10.9% 11.5% 11.9% 12.8% 15.7%
o 8.9% 9.8% 12.2% 13.8% 14.7% 14.5% 16.3% 17.5%

5-year Actual

28% 24% 24% 2
49% 3.9% 41% 4
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Diastology — 2024+.......

 Determine of there are intrinsic relaxation and stiffness
issues with LV

 Determine degree of filling pressure response - this is
where the symptoms come from...

* Use the parametric algorithms to determine DD and LAP

* Think of new parameters like LA strain....watch this space.

* Big data may be resetting cut-points of “normality”

* Await Diastology guidelines 2025!
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