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Opyavwon:
CRCTLEI BTG  AOMIKQN KAPAIOMABEION
Tunpa latpikns, VS
Ixofh Emotnpdv Yyeias, LTENQXH AOPTHX YABBATO
MNaveniotpio lwavvivev ANETTAPKEIA MHTPOEIAOYZ 16 MAPTIOY 2019

MAPAAEIFTMATA EKTIMH2HZ BAPYTHTAZ 2TENQ2ZH2
AOPTIKHZ BAABIAAZ

NAKKAZ AAMNPO2
EMNIKOYPIKOZ ENIMEAHTHZ B’
B’ KAPAIOAOIKH KAINIKH
MrNI



AEN EXQ KAMMIA ZYTKPOY2ZH ZYM®EPONTQN



HXOKAPAIOTPA®IKH EKTIMHZH 2OBAPOTHTAZ AOPTIKHZ
2TENQ2ZH2

AV MAX > 4m/sec

Mean gradient > 40mmHg

AVA < 1cm?

DVI<0.25

AVA/BSA < 0.6cm?/ m?



GOA

EOA
V

https://doi.org/10.1053/j.jvca.2018.04.004



* AMEZH NAANIMETPHZH = ANAZIONIZTH (OYTE TO TOE)

« AN IZXYOYN OAEZ Ol NPOYMNOOEZEIZ TOTE AEN EXEI
2HMAZIA TO KAAZMA EZQOH2Hz, 2XETIKA ME TH
2O0BAPOTHTA THZ AOPTIKHZ 2TENQZ2zH2

* HYMNEPHXOIPA®IKH MEAETH THZ ZTENQ2HZ AOPTHZ
MPENMEI NA ZYNAYAZETAI ME

— METPHZH AN (NPENEI O AZGENHZ NA EINAI
NOPMOTAZIKOZ)

— METPHZH LVOTdiam KAAYTEPA ME CT



Recommendations on the Echocardiographic
Assessment of Aortic Valve Stenosis: A Focused
Update from the European Association of
Cardiovascular Imaging and the American Society
of Echocardiography

TO AIOIZOMATEIO EINAI ANAPAITHTO MNA TH A/A
TPINTYXHZ — AINTYXHZ AOPTIKHZ BAABIAAZ

J Am Soc Echocardiogr 2017;30:372-92



Acceleration Time and Ratio of Acceleration
Time to Ejection Time in Aortic Stenosis:
New Echocardiographic Diagnostic Parameters

J Am Soc Echocardiogr. 2017 Oct;30(10):947-955.

Clinical Significance of Ejection Dynamics
Parameters in Patients with Aortic Stenosis: An
Outcome Study

J Am Soc Echocardiogr 2018;31:551-60.
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CONTINUITY EQUATION

AVA= N(D/2)? *LVOT VTI / AV VTI

ONOY D EINAI H AIAMETPOZ 2TO XQPO E=OAOY THz2
APIZTEPHZ KOIAIAZ



ANO THN NPOHIOYMENH E=I2Q2H NAPATHPOYME, OTI
E2TQ KAl MIKPO AAGOz 2TON YNOAOrIzZzMO TOY D, MMNOPEI

NA OAHIHZEl 2E 2HMANTIKO AAGOz 2TON YNOAOIIzMO
TOY AOPTIKOY 2TOMIOY.



H EZ12Q2H ZYNEXEIAZ AEN AAMBANEI YIMTOWH THz AYO
ENINAEON ZTOIXEIA:

TO OYZIONOTIKO 2XHMA TOY XQPOY EZOAOQOY THZ
APIZTEPHZ KOIAIAZ

TO ®AINOMENO THZ ANOKATAXTAZHZ MIEZHZ (PRESSURE
RECOVERY PHENOMENON)
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DVI

MEzOz OPOz TIMQN ANO 5 METPHZEIZ
— MIO ZNANIA 3 'H 10 TIMEZ

ENAAAAKTIKA 1202TAOMIZMENH TIMH

TO LVOTd AEN AANAZEI

AEN NPENEI NA AAMBANOYME YINMOWIN, KYMATA NOY OA
ANIXNEYTOYN META ANO MEIFAAH OYZIAZTIKA AIAZTOAIKH
MEPIOAO



H ZHMAZIA TOY LVOTdiam

1 LVOT Diam 2.0 cm




LVOTdiam = 2cm

AO asc=3.1cm

AVmax = 3.38m/sec

AVmeanPG = 30mmHg

AVA = 0.7cm?



C % Annulus Diameter

30cm | 2.4cm
: -

Z249mm |
Perimeter: 88.4 mm

Anumeha Tandon, MD, Paul A. Grayburn, MD: Imaging of Low-Gradient Severe Aortic Stenosis: ] Am Coll Cardiol Img 2013;6:184 —-95



* LVOT EINAI ZYNHOQZ OBAA 2XHMATO2

* ECHO => YNOOETIKA KYAINAPIKOZ LVOT

* CT=> KAAYTEPH MEOOAOZ YINOAOlzMOY LVOTd

2TO MNEPIZTATIKO AYTO YNMOAOTIZAME TO LVOTd ME CT KAI HTAN 2.5cm



NEOZ YNOAOIZMOZ AVA (CONTINUITY EQUATION)

AVA = 1.17cm?

METPIA AOPTIKH 2TENQ2zH



Aortic Valve Area Calculation In
Aortic Stenosis by CT and Doppler
Echocardiography

Marie-Annick Clavel, DVM, PuD,* Joseph Malouf, MD,* David Messika-Zeitoun, MD, PuD,{: Phillip A. Araoz, MD,*
Hector 1. Michelena, MD,* Maurice Enriquez-Sarano, MD*

cut-off point 1.2cm?

JACC Cardiovasc Imaging. 2015 Mar;8(3):248-57



Inconsistent echocardiographic grading of aortic
stenosis: is the left ventricular outflow tract
important?

Hector | Michelena,' Edit Margaryan,' Fletcher A Miller," Mackram Eleid,’
Joseph Maalouf,' Rakesh Suri,” David Messika-Zeitoun,? Patricia A Pellikka,’
Maurice Enriquez-Sarano’

OXI KAAH EOAPMOIH ZE:

1. AINTYXH AOPTIKH BAABIAA

2. MNAXY2APKIA

3. AZOENEIZ EKTOZ AEYKHZ DYAHZ
4. MOAY HAIKIOMENOY2 AZOENEIZ

Michelena HI, et al. Heart 2013:99:921-931



e SMALL PATIENTS
— LVOTdiam 1.7-1.9cm => AVA cutoff=0.8cm?

e AVERAGE PATIENTS
— LVOTdiam 2-2.2cm => AVA cutoff=0.9cm?

* LARGE PATIENTS
— LVOTdiam >2.3cm => AVA cutoff=1cm?



* EKTIMHzH zOBAPOTHTAZ 2TENQ2H2 ME 2YNEXE2 DOPPLER
(CW)

— XPHzH OAQN TQN AHWEQN
* 5CH
* 3CH
* RIGHT PARASTERNAL
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+ Vel 399 cm/s
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RIGHT PARASTERNAL VIEW



* PENCIL PROBE (PEDOFF)




H 2HMAZIA TOY SVi

= AVA<lcm?
= Mean PG<40mmHg
= AV Vmax<4m/sec

KOITAME TO SVi

2
>35ml/m? C > <35ml/m

20BAPH AOPTIKH 2TENQ2zH
XAMHAHZ NAPOXHz

2OAAMA YINMONOTIZMOY



Low-LVEF
“classic”

Normal-LVEF
“paradoxical”

Normal-LVEF
normal-flow
high-gradient

low-flow
low-gradient

flow

low-floy
low-gradient

Eurolntervention 2014:10:U52-UG0




2TENQ2ZH AOPTHz LOW FLOW - LOW GRADIENT

AZOENEIZ ME XAMHAO KAAIMA E=QOHIHZ (<50%) KAl
2TENQ2zH AOPTHz, ME:

AVA<1cm?

MEAN PG<40mmHg

AV VMAX<4m/sec

Svi <35ml/m?



DOBUTAMINE STRESS ECHO

[ Valve morphology by echocardiography suspicious of AS J
( Azzess velocity/gradient j
T T
LOW-GRADIENT AS HIGH-GRADIENT AS
Wmax <4 mJs, Wmax =4 m/s,
APm <40 mmHg APm =40 mmHg
¥ ¥
[ Assess AVA ] [ High flow status excluded ]
T T T T
AVA <0 cm? AVA =10 cm? Mo Yes
¥ ¥
Severe
Maoderate AS high-gradient AS

Exclude measurement errors
that may cause underestimation

of gradient / flow § AVA

¥

( Define flow status (Vi) )

Marmal flow
(SVi =35 mLim?)

¥
Severe AS
unlikely

Law flow
(SW¥i =35 mLfm?®)

[

( Assess LVEF )
LVEF <50% LVEF =50%
¥ ¥
. Integrated
[Dobutﬂmlne echo] approach (Table &)
I I
Flow Mo flow
reserve
reserve
present
' '
Pseudosevere AS® Calcium score by CT
or true severe AS (see Table &)

(normal flowllow flow)
{normal EF / low EF)

L

[ Define whether high flow status ]

is reversible®
T T
Mot reversible Reversible
¥ ¥
AS Re-azzeszz
Severs at restored
normal flow

WESD 10T

European Heart |oumal (2017) 00, 1-53
dob 10109 3eurh earty'ehx 391



‘ Lvslfg_:g% |
AP < ‘
1 EOA<1.0 v

| Dobutamine Stress Echo |

v
1 SV > 20% 1 SV < 20%

AP> 40° & EOA < 1.2
(CT Ca »1650) -/

- True-Severe AS

True-Severe AS |




DOBUTAMINE STRESS ECHO
NNETAI ME AOBOYTAMINH 2E AOzH

5 ug/kg/min - 20 pg/kg/min.
AANATH 2TAAIOY KAOE 5 AENTA
XQPI2 HANDGRIP
AN >90 bpm AIAKOMNH EZETAZHZ

CONTRACTILE RESERVE

A/A AZOENQN

< >

TRUE SEVERE AS PSEUDOSEVERE AS
J Am Soc Echocardiogr 2017;30:372-92,



CONTRACTILE RESERVE

KAOOPIZETAI ANO:

AY=HZH THZ METIZTHZ TAXYTHTAZ >0.6m/sec (>4m/sec)

AY=HzH TOY OIKOoY NAAMOY >20%

AY=HZH TOY meanPG 210mmHg (>40mmHg)

AVA < 1cm?



JACC: CARDIOVASCULAR IMAGING v VOL. 10, NO. 2, 2017
© 2017 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION ISSN 1936-878X/$36.00

PUBLISHED BY ELSEVIER http://dx.doi.org/10.1016/j.jcemg.2017.01.002

o—

Cardiac Imaging for Assessing
Low-Gradient Severe Aortic Stenosis :

Marie-Annick Clavel, DVM, PuD,? Ian G. Burwash, MD,” Philippe Pibarot, DVM, PuD*

(48). Typically, patients with LF-LG AS have abnor-
mally high valvuloarterial impedance (>4.5 mm Hg/
ml-m ?); if not, the low flow state is likely not related
to afterload excess, but is rather an intrinsic cardio-
myopathy such as ischemic disease.






EF=35% SVI=22ml/BSA AVmax=3.34m/sec meanPG=25mmHg AVA=0.6cm?



1 AV Vmax
AV Vmean
AV maxPG 44.62 mmHg|

HR

LVSV Dopp

LVSI Dopp 23.12 mi/m2
LVCO Dopp 2.50 U/min|
LVCI Dopp  1.40 I/minm2]

SVI=22mI/BSA AVmax=3.34m/sec meanPG=25mmHg AVA=0.6cm?



1 AV Vmax 4.10 m/s|
AV Vmean 3.04 m/s|
AVmaxPG 67.39 mmHg
AV meanPG 42.36 mmHg|
AVVTI 64.6 cmj
AV Env.Ti 212 ms|
HR 106.74 BPM|

"‘”Wi S AL M"t L LR "F‘“* ¥

L ‘ \ l
i “( l"ﬂ\ "

SVI=35mI/BSA AVmax=4.1m/s meanPG=42mmHg AVA=0.9m/s



Association.

JOURHAL GF THE AMERICAN HEART ABSOCIATION

Circulation Q’iﬁ“;:’:‘i*“

Projected Valve Area at Normal Flow Rate Improves the Assessment of Stenosis Severity
in Patients With Low-Flow, Low-Gradient Aortic Stenosis: The Multicenter TOPAS
(Truly or Psendo-Severe Aortic Stenosis) Study
(Claudia Blais, Ian G. Burwash, Gerald Mundigler, Jean 5. Dumesnil, Nicole Loho, Florian
Rader, Helmut Baumgartner, Rob S. Beanlands, Boris Chayer, Lyes Kadem, Damien Garcia,
Louis-Gilles Durand and Philippe Pibarot

Circulation. 2006;113:711-721
doi: 10.1161/CIRCULATIONAHA.105.557678
Circulation 1s published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright @ 2006 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4530



AVA PROJECTED

* EINAI ENAXZ NEOZz AEIKTHZ MNOY NPOKYNTEI ANO TO
DOBUTAMINE STRESS ECHO KAl XPHZIMOMNOIEITAI TIA NA
YNOAOrIZEI TO NMPOBAAAOMENO 2TOMIO THZ AOPTIKHzZ
BAABIAAZ ZE PYOMO POHZ 250 ML/SEC.

* KAOIEPQOHKE ME TH MEAETH TOPAS



AVA PROJECTED

AVAPROJ= (AVAPEAK-AVAREST/QPEAK-QREST)X(250-
QREST)+AVAREST

e 21cm? DYZIIOAOTIKO
e <1cm?22O0BAPH ITENQZIH AOPTHZ



CONTRACTILE RESERVE:

AY=HXH THZ METIZTHZ TAXYTHTAZ 0.76m/sec
AY=H2H TOY OIrKOY NAAMOY KATA 35%
AY=HzH TOY MPG KATA 17mmHG

TRUE SEVERE AORTIC STENOSIS

AY=HZH TOY AVA, AANA <1cm?

AY=H2H TOY MPG >40mmHg

AY=HZH THZ METIZTHZ TAXYTHTAZ >4m/sec
AVA PROJ=0.85cm?



TIPS

Z>4.5

DVI <0.25

GLS <-10%

AGATSTON SCORE !!!



PARADOXICAL LFLG AS

AV Vmax < 4m/sec
AVmeanPG < 40mmHg
AVA <1cm?

KE >50%

SMALL LEFT VENTRICLE IN COMBINATION WITH SVI
<35ml/m?



* DSE IS NOT USEFUL
— CALCULATION OF AVAiI

— AGATSTON SCORE => CT

— NORMOTENSIVE PATIENT

SAME WITH LFLG SAS WITHOUT CONTRACTILE RESERVE AFTER DSE



AGATSTON SCORE = 1020

i

C-Ar. 50.05
C-Av: 201. 7%

%°§3 J1"5_3;3‘,’21 o

AdtlicValve: r




AGATSTON SCORE

Comparison of AS severity and AVC load in tricuspid and bicuspid valves.

Tricuspid Bicuspid P-value

(n = 35) (n =22)
EOA, cm” 0.71 + 020 0.80 + 0.23 0.17
EDAI, cm®/m? 040 =011 042 + 0.11 0.41
Mean pressure gradient, mmHg 44 + 18 46 + 15 0.67
Vmax, cn/s 412 + 77 421 + 67 0.66
Agatston AVC score, AU 2489 + 1238 3534 + 1777 0.011
Agatston AVC density, AU/cm” 779 + 400 974 + 574 0.14
LVOT diameter, cm 20«02 22 +02 0.002

Values are n (%) or mean + SD. EOA: effective orifice area; EOAI: indexed EOA; LVOT:
left ventricular outflow tract; Vmax: Peak aortic flow velocty.

Journal of Cardiovascular Computed Tomography xxx (2017) 1-7



AGATSTON SCORE

Calcium score by MSCT'

Severe AS likely: men =2000 women =1200
Severe AS very likely: men = 3000 women =1600
Severe AS unlikely: men <1600 women <800

J Am Soc Echocardiogr 2017;30:372-92.
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LVOTd = 2.1cm

AVA = 0.9cm?

AV Vmax = 3.6m/sec
AVmeanPG = 30.2mmHg
LVOT Vmax = 0.96m/sec
DVI=0.25

SVi = 48ml/m?

AT = 92msec



LVOTd = 2.1cm

AVA = 0.9cm?

AV Vmax = 3.6m/sec
AVmeanPG = 30.2mmHg
LVOT Vmax = 0.96m/sec
DVI =0.25

SVi = 48ml/m?

AT = 92msec

NFLG SAS



Prolonged V Ejection Time:

Normal LV Outflow:
eVl =35ml/m?
but
Low Mean Flow rate: Increased Systalic
Q=5V/LYET <200ml/s Blood Pressure

Incongrulty amang Guidelines Criterla:
ASA=1.0 cm? &3 MG~30mmHg
MG=40 mmHg <>AVA~0.8cm? Reduced Systemic
\ / Arterial Compliance

Wormal-Flow, Low-Gradient Aortic 5tenosis
s low?; MG <Dwmilg) LVEF 250%; 54 235w

https://doi.org/10.1080/24748706.2018.1437934




Normal-Flow, Low-Gradient Aortic Stenosis
AVAZ1cm?; MG<40mmHg; IVEF=50%; SVi 235mi/m?

|STEP1 |

| Rule out Measurement Errors I

No

Symptoms? I

Yes

| AS Severity? |

sV

?: - —
Mean Flow Bate?:Q LV Ejection Time

Q < 200ml/s

Q = 200ml/s

| Dobutamine or Preload Stress Echocardiography I

l

AQ 215%
H l Bkt -I Multidetector comlputed tomograp hy I
. . . [ ]
AVA,.... >1cm?; AVA,,... £1cm?; AVA,.... S1cm?; 'Women: AVC 21,200 AU Women: AVC <1,200 AU
MG,,... <40mmHg | MG;,,.,. <40mmHg | | MGg,,.., 240mmHg Men: AVC >2 ,000 AU Men: AVC <2,000 AU
|
[AvA, >1em2 | | Ava,, s1em? |
Rﬁ‘_—/ — — e S
y’
| Pseudo Severe AS I | Pseudo Severe AS:|
l Treatment? | Treatment?

Surgical Risk?

sTepa)
)

Conservative Management &

Intermediate/I ligh ‘ ‘ Prohibitive-|

4{ Transcatheter AVR Conservative management &

I Surgical AVR Ll‘

Close Follow-up

Close Follow-up

https://doi.org/10.1080/24748706.2018.1437934




SV
LV Ejection Time

Q

O AIKOZ MAZ AZOENHZ EIXE Q = 260ml/sec



UNI. HOSP. IOANNI '@H
Philips, Mx8000 IDT 16
120 kV, 141 mAs/Slice
FOV 500.0 mm
Scan Time: 7.24 Sec
Length: 142.0 mm

Thickness 1.00 mm
Zoom 1.20
R & :
3
-5
- =
S
‘\?‘
<7
20 cm
WL 50 CH 1601
WW 350 P WH 2942
I Scoring Results : Agatston Score Protocol
I Aortic valve
Score 191545
#ROl's 98 DISPLAY
REHBEB IOANNINA Sl DISPLAY
CTA THORAKIKIS AORTIS
Database Match:Male, 70-100Y Percentile:0%
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AT & AT/ET
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Prolonged IV Ejection Time:
Normal LV Outflow:
&V =35ml/m!
but
Low Mean Flow rate:
Q=SV/L/ET <200ml/s

Increased Systolic
Blood Pressure

Incongrulty amang Guidelines Criterla:
A¥A=1.0cm? £ MG~30mmig
MG=40 mmHg <>AVA~0.8cm’ Reduced Systemic

\ / Arterial Compliance

Wormal-Flow, Low-Gradient Aortic 5tenosis
s low?; MG <Dwmilg) LVEF 250%; 54 235w

https://doi.org/10.1080/24748706.2018.1437934
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S

1

AV VYmax 444 m/s
AY Vmedan 3.11 m/s
AY maxPG 78.76 mmHy
AV meanPG 45.86 mmHg
AV VTI 110.4 cm
AV Env.Ti 355 ms|

0.77 m/s|
LYOT VYmean 0.54 m/s
LVOT maxPG 2.34 mmHg|
LYOT meanPG 1.28 mmHg
LYOT VTI 18.2 cm
LVOT Env.Ti 338 ms|

68 BPMW

R

71 BPMW

LTy
-+

N

‘ J

0




HG

SVi =31.4ml/m? < 35ml/m?

O A2OENH2 EXElI ONTQ2 XAMHAH NAPOXH
— I2XAIMIKH KAPAIAKH ANENAPKEIA

TI MPEMEI NA KANOYME 2TH ZYNEXEIA?



HG

KE = 40%
ENTONEZ ENAZBE2TQ2EIZ KAI 2TI2 TPEIZ NTYXEZ, ME
NMEPIOPIZMO 2TH AIANOI=H

LVOTdiam = 2cm

BSA =1.82

LVOT Vmax = 0.77cm
LVOT VTl =18.2cm
AVmax = 4.44m/sec
AV VTl =110.4
AVmeanPG = 45mmHg
AVA Vmax = 0.48cm?
DVI=0.16



HG

MPOKEITAI A ZOBAPH 2TENQzH AOPTIKHZ BAABIAAZ ME
BAZH OAA TA YNEPHXOIPA®IKA KPITHPIA

LF/HG
AEN XPEIAZETAI DSE => HG AS

— LF ZHMAZIA MONO OTAN 2YNOAEYETAI ME LG
ANTIMETQMIZH => AVR



H ZHMAZIA TOY BSA 2TH LFLG SAS

AVA Vmax 1.2 cm2
AVA (VTI) 1.3 em?2 i

1 LYOT Diam 2.5 cm - ) AY maxPG  27.62 mmHyg
; AV meanPG 20.36 mmHg

AV VT 45.1 cm

AV Env.Ti 207 ms

HR 110 BPM

1 LYOT ¥max 0.66 m/s
LVOT ¥Ymean 0.49 m/s|
LVOT maxPG 1.77 mmHyg
LYOT meanPG 1.07 mmHg
LYOT VTI 11.9 ¢cm
LVOT Env.Ti 244 ms|
HR 105 BPM\

» 1
"" 'Vw*‘ ‘
. { /d J
Lodd v“s'
/;J’, f
.“

o
|

|




LVOTdiam = 2.5cm

LVOT VTl =11.9cm

AVmax = 2.63m/sec < 3m/sec
AV VTl =45.1cm

AVmeanPG = 20.63mmHg

AVA =1.2cm

SVI = 32ml/m?

DVI =0.26

BSA = 2.51m?

AVA = 1.2cm? AAAA 0.48cm?/m?



EINAI LFLG SAS?



DOBUTAMINE STRESS ECHO (DSE)

1 AV Vmax
. AV VYmean
1 LYOT Vmax 1.47 m/s ! AY maxPG 80.71 mmHgy
LVOT Vmean 1.08 m/s B~
LVOT maxPG 8.65 mmHy . AV VTI
LVOT meanPG 5.19 mmHg : t ' ‘ AV Env.Ti
LYOT VT 20.7 emSi b

LVOT Env.Ti 192 msfS . ; ' - g [m/s] - N ‘ W | N ‘ N
HR 128 BPME . ! : M ‘ ! i oy i 7
. W/ n'

B [(m/s]
LV¥SY Dopp 100 ml '
LVCO Dopp  12.84 I/min|!

AVA =1.48cm? ‘H AVAI = 0.59cm?/m?

DVI=0.3



MPOKEITAI TTA MIA ZTENQ2H AOPTIKHZ BAABIAAZ H ONMOIA
MPOKYNTEI ZOBAPH MONO ME AVAI

BSA = 2.51m?

AEN XPHZIMOMNOIOYME TO BSA 2E METAANO2ZQOMOY2
A2OENEI2



DAINOMENO AMNOKATA2TAZHZ MIEZHZ-PRESSURE RECOVERY

Associatione.

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Circulation Q”; e

Prognostic Value of Energy Loss Index in Asymptomatic Aortic Stenosis
Edda Bahlmann, Fva Gerdts, Dana Cramariuc, Christa Gohlke-Baerwolf, Christoph A.
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O
1 Aoasc 2.8 cm

AO ASC=2.8cm AO STJ=2.6cm



* ODYIIKH ZHMAZIA: H NIEZH ENANEPXETAI META TOYZ
KOAMNOYz TOY VALSALVA OTAN H AOPTH EINAI 2TENH, ENQ
ANTIOETA AEN ENMANEPXETAI OTAN H AOPTH EINAI
AIATETAMENH

 OAHTIEI 2E YNEPEKTIMHZH THZ 2OBAPOTHTAZ TH2
2TENQ2zHZz OTAN AYTH YNOAOTIZETAI ME TH MEOGOAO TOY
DOPPLER



ENERGY LOSS INDEX (ELI)

XPHZIMOMNOIEITAI ZE NEPINTQZEIZ NOY MNPEMNEI NA
2YNYNOAOTIZTEI TO PRESSURE RECOVERY

AEN YMNMAPXEI 2TiZ KATEYOYNTHPIEZ OAHIIE2

AVA x Aa/(Aa-AVA)/m?

CUT OFF POINT = 0.6cm/m?



ENERGY LOSS INDEX (ELI)

* H MEAETH TOY ELI ANEAEI=ZE OTI EINAI KAAYTEPA NA TO
OEQPOYME NAGOAOrIKO OTAN <0.76cm?

H AIA@OPA TOY 30% ME TO AVAi OOEIAETAI ZTHN ENEPTEIA
NOY 2YNHOQZz XANETAI ME TO PRESSURE RECOVERY
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Max proximal
AV
Cutoff
Units Formula / Method for Concept Advantages Limitations
Severe
. ’ Limited longitudinal data.
: : Effective aortic valve area Doppler-only method. No need to : SIS
}éﬁlaocuty Fafio none VR= \—/\';‘LQT 0.25 | expressed as a proportion of | measure LVOT size, less Ibgen%r:g L;/tio;tsgzeevanabllny
Ay variability than continuity equation. Joce

the LVOT area.

dependence

J Am Soc Echocardiogr 2017;30:372-92
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EKTIMHZH NOAYBAABIAOMNAGEIQN

Table 3 Diagnostic caveats in patients with multivalve lesions

Impacts on the diagnosis of:

AS AR MR MS
AS NA Prolonged PHT if left High intraventricular pressure  Low-flow low-gradient MS.
ventricular hypertrophy may result in higher RV Prolonged PHT if impaired left
with impaired relaxation whereas ERO is less affected  ventricular relaxation
AR Godin formula using thermodilution NA Not significantly affected Owing to increased anterograde aortic
technique invalid. Owing to high flow, there is an overestimation of MVA
transaortic volume flow rate, by the continuity equation. Overestimation
maximum velocity, and pressure of MVA with PHT method. This approach
gradients may be higher than is not valid
The presence of: expected for a given valve area
MR MR could favour a low-flow, low-gradient ~ Not significantly affected  NA Owing to increased anterograde mitral
state. Aortic valve area calculation flow, there is an underestimation of MVA
remains accurate. High-velocity MR by the continuity equation. MVA may be
jet may be mistaken for the AS jet underestimated with PHT method
(MR is longer in duration)
MS  Low-flow low-gradient state. Aortic Blunted hyperdynamic Not significantly affected NA
valve area calculation remains accurate circulation
TR Gorlin formula invalid Not affected Not affected Gorlin formula invalid

AR, aortic regurgitation; AS, aortic stenosis; ERQ, effective regurgitant orifice; MR, mitral regurgitation; MS, mitral stenosis; MVA, mitral valve area; PHT, pressure half-time; RV, regurgitant

volume; NA, not applicable.

Heart 2011,97:272—277.



AS + MR

NMPQTOMNAOGHZ VS AEYTEPOMNA®OHZ ANENAPKEIA

TO AVA AEN ENHPEAZETAI

DVI

XEIPOTEPH NPOINQzH

— NMPQTOMNAOH2
— AEYTEPONAOHZ ME METAAO MITPOEIAIKO AAKTYAIO
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AS + MS

* LFLG AS

* TO AVA AEN ENMHPEAZETAI

* TO MVA ENHPEAZETAI



TIP

Asymptomatic Patients with Severe AS

LV Ejection Fraction < 50%

Worse than

% PG TIPS

5-'-,"' = o “; JALe
b i N T

' '

Between
-16.7% and -18%

Better than
-18%

Myocardiat No Myocardial
Abnormalities” Abnormalities”
i l l L
Aortic Valve Intervention
Aortic Valve Intervention X 2 3-6 months 6-12 moaths 1-2 yeors
{Ciass 1, LOE B) Dets ";";Lﬁ:" trials foliow-upt follaw-upt follow-up+t

Dahl, JS. et al. J Am Coll Cardiol Img. 2019:12(1):963-71.
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