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“EAE/ASE Recommendations for Image Acquisitions and
Display Using Three -Dimensional
Echocardiography™

Roberto M. Lang , Jase 2012
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Insufficent to visualized the enirety, but

Real —Time 3D-Mode superior spatial and temporal resolution

Focused Wide sector —"Zoom” Detrimental decrease of spatial and
temporal resolution, but focused wide
sector

Full Volume —gated Acquisition High temporal resolution
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GUIDELINES AND STANDARDS

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society
of Echocardiography and the European Association
of Cardiovascular Imaging
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Valvular regurgitation among healty children:
PW-CW doppler study on 246 cases

Barretta G. et al.
J Cardiovasc Ultrasound, 1V: 4; 1985

* rigurgiti fisiologici
tricuspidalici nel 68%

« rigurgiti fisiologici polmonari
nel 72%

* rigurgiti fisiologici mitralici
nel 49%

 mai rigurgiti fisiologici aortici
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“ Evaluation of the tricuspid valve morfology and function by transtoracic real-
time three-dimensional echocardiography

L. Badano et al European J of Echocardiography 2009
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“Three dimensional echocardiography investigation of the mechanism of tricuspid
anular dilatation”

Valentina \Volpato et al, The International Journal of Cardiovascular Imaging 2019
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* Clinical Utility of 3-D-Dimensional Echocardiography in the Evaluation of Tricuspid
Regurgitation caused by Pacemaker Leads”

Yoshihiro Se , Circ J 2008
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“Three-Dimensional Echocardiographic En Face Views of Ventricular Septal
Defects: Feasibility, Accuracy, Imaging Protocols and Reference Image

Collection™

Waseem Cossor, MD, Vivian Wei Cui, MD, Jase 2015

3D Full Volume Protocol

1 Open 4-Chamber Full Volume
a

LS
e

2 Crop front

87 % .

3 Crop right 4 Rotate left
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ey

) Fill in front

iCrop Acquisition Protocol

1 Full Volume 4-chamber

y 100%
3 Activate iCrop SUCCESS
Adjust size, posmon and rotation of box
rate

Live 3D Protocol

1  Live 3D 4-Chamber View

2 Decrease lateral width

94 %
Rotate left or right
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“Guidelines for the Echocardiographic Assessment of Atrial Septal Defect and
Patent Foramen Ovale: From the American Society of Echocardiography and
Society for Cardiac Angiography and Interventions ”

Frank E. Silvestry, MD, FASE, , Jase, august 2015
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“Imaging right atrial anatomy by computed tomography, magnetic resonance
Imaging , and three —dimensional transesophageal echocardiography; correlations

¢¢ 9

with anatomic specimen

Francesco Faletra e t al ,European hearth journal 2013
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Limited availability

Exam duration

Duration of quantitative analysis

Contraindications (metal prostheses,
CREF, contrast allergy, claustrophobia)
High cost

Volumes taken from multiple 2D

sections

Poor visualization of the tricuspid
ring
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Superior ease of execution

Less duration analysis
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“Accuracy of Right Ventricular Volumes and Function Determined by Three-
Dimensional Echocardiography in Comparison with Magnetic Resonance Imaging:
A Meta-Analysis Study”

Yuichi J. Shimada, MD, JASE 2010

Difference in RVESV between 3DE and MRI

Publication
ID Author Year/Month Weight Estimates [95%CI]|

01 Vogel 1997.4 56%  -6.20 [-8.75, -3.65]
02 Papavassiliou 1998.8 35%  -4.30 [-11.64, 3.04]
03 Fujimoto 1998.12 55%  -3.00 [-5.78, -0.22]
04 Prakasa 2006.3 55%  -6.80[-9.71,-3.89]
05 Nesser TEE  2006.9 3.8% 2.80 [-3.86, 9.46]
06 Nesser TTE  2006.9 4.2% 0.10 [-5.77, 5.97]
07 Kjaergaard ~ 2006.12 3.7% 8.00 [1.06, 14.94]
08 Gopal DS 2007.5 6.0% -0.02 [-1.41, 1.37]
09 Gopal AR 2007.5 6.0%  -8.30[-9.65, -6.95]
10 Jenkins 2007.6 58%  -4.00[-5.94, -2.06]
11 Niemann 2007.10 6.1% 0.07 [-0.74, 0.89]
12 Lu 2008.1 5.3% -3.20 [-6.48, 0.08]
13 Iriart 2009.1 45%  -9.10 [-14.24, -3.96]
14 Khoo DS 2009.10¢—— 2.5% -21.25[-31.68, -10.82]
15 Khoo AR 2009.10¢—— 2.9% -20.35[-29.36, -11.34]
16 Khoo ABD  2009.104—— 2.5% -19.46 [-29.89, -9.03]
17 Khoo MAB  2009.104 2.9% -28.67 [-37.68, -19.66]
18 Grewal 2009.12 2.6% -12.00 [-21.80, -2.20]
19 Grapsa PAH  2010.1 4.0% -0.02 [-6.19, 6.15]
20 GrapsaNL  2010.1 5.8% 0.80 [-1.35, 2.95]
21 Sugeng 2010.1 26%  -9.00[-19.02, 1.02]
22 van der Zwaan 2010.2 34% -11.00 [-18.71, -3.29]
23 Leibundgut  2010.2 54%  -4.50 [-7.53, -1.47]

All Studies -5.5[-7.6, -3.4], P<.00001

Underestimation Overestimation
-10 +10 (ml)

Subgroup Analysis
Matrix-array transducer (+) <@ -6.5 [-9.0, -4.0], P<.00001
Matrix-array transducer (-) @ -2.9[-5.9,+0.1],P=.06

Semi-automated tracking <@ -6.8 [-9.9, -3.6], P<.0001
Manual tracking @ | -45][-7.5,-1.5],P=.004

Mean age <18 . -13.7 [-19.9, -7.4], P<.0001
Mean age >18 < | -3.2[-54,-1.0],P=.005

} P=NS
} P<.05

EDV<200 @ | -2.7[-4.8,-0.7],P=.009
EDV>200 -17.3 [-22.7, -12.0], P<.00001

} P<.05
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“ Right ventricular quantification in clinical practice:two dimensional vs three-
dimensional echocardiography compared with cardiac magnetic resonance
1maging”

Heleen B van der Zwaan European Journal of Echocardiography 2011




“ Right ventricular quantification in clinical practice:two dimensional vs three-
dimensional echocardiography compared with cardiac magnetic resonance
imaging”

Heleen B van der Zwaan European Journal of Echocardiography 2011
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EDV: 103,5 ml
EDVi: 58,5 mi/m?
ESV: 31,5 ml
ESVi: 17,8 ml/m2
SV: 72,1 ml

EF: 69,6 %
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EDV: 39,0 ml

ESV: 14,4 ml
SV: 24,6 ml
EF: 63,1 %

A& 100 %
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4Ch End-Diastole

RVDd base (RVD1): 28,5 mm
RVDd mid (RVD2): 28,1 mm
RVLd (RVD3): 58,1 mm
TAPSE: 11,0 mm

FAC: 37,8 %

RVLS (Septum): -9,8 %
RVLS (Freewall): -23,1 %

[A & 100 %

20/39

4Ch End-Systole
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Echocardiographic probability of pulmonary hypertension
in symptomatic patients with a suspicion of pulmonary
hypertension according with PTRV & additional signs

Feak tricuspid regurgitation velocity

imis)

Presence of other. echo

-Fhsigns™

Echocardiographic probability.
Of puimonary hypertension

=2 8 or not measurable

No

Low

=28 or not measurable

Yes

29-34

No

Intermediate

29-34

Yes

=34

Not required

High

A: Ihe ventricles

B: Pulmonary artery

52 Inferior vena cava and
rgnt atnium

Right ventricle/ left ventricle basal

diameter ratio >1.0.
—

Right ventricular outlflow
Doppler acceleration time
<105 m/sec and/or midsystolic
notching.

Inferior cava diameter >21 mm
with decreased inspiratory
collapse (<50 %with a sniff or <20
% with quiet inspiration).

Flattening of the interventricular
septum (left ventricular eccentricity
index >1.1 in systole and/or diastole).

Early diastolic pulmonary
regurgitation velocity
>2.2 m/sec.

Right atrial area (end-systole)
>18 cm2.

—>

PA diameter >25 mm..

www.escardio.org

European Heart Journal 2016:37.67—119 doi:10

M.V.y 72 PAH , female

EUROPEAN
SOCIETY OF
CARDIOLOGY*

European Respiratory Journal 2015 46: 903-975




M.V.y 72 PAH , female

Efficacy of drug monotherapy, for PAH (Group 1)

Recommendations Class - Level
Measure/treatment WHO-FCII | WHO-FCIII | WHO-FC1IV |
Calcium channel blockers I I = =

Ambrisentan I I IIb
Endothe!ln receptor B sern T I IIb
antagonists
Macitentand I I IIb
Sildenafil I I IIb
Phosphodiesterase 2
types mbibltors Tadalafil I I IIb
Vardenafil* IIb IIb IIb
GL_JanyIate Cydase Riociguat I I IIb
stimulators
Prostanoids Epoprostenol intravenous? = = I
Inhaled - - IIb
Iloprost
Intravenous* - - IIa IIb
subcutaneous - - I IIb
Inhaled* - - I IIb
Treprostinil
Intravenous® - - IIa IIb
Oral* - - IIb - -
Beraprost* = = IIb = =
IP-receptor agonists Selexipag (oral)* I I = -
RI‘\'Y":R.“.TUR\_'U}

due to drugs;Class I1a for APAH conditions. -

<Only in responders to acute vasoreactivity tests: Class I for idiopathic PAH, heritable PAH and PAH
“Time to clinical worsening as primary end-point in RCTs
or drugs with demonstratedreduction in all-cause mortality. - *In patients not tolerating the
subcutaneous form.
*This drug is not approved by the EMA at the time of publication of these guidelines.

EUROPEAN
SOCIETY OF
CARDIOLOGY*
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Lang R, JASE 2015



“Global and Regional Right Ventricular Function Assessed by Novel Three-
Dimensional Speckle-Tracking Echocardiography ~

Tomoko Ishizu, MD, PhD, JAS , December 2017
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“Global and Regional Right Ventricular Function Assessed by Novel Three-
Dimensional Speckle-Tracking Echocardiography ~

Tomoko Ishizu, MD, PhD, JAS , December 2017

Y =18 + 0.92X . I Bias: -9.1 ml
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“Right Ventricular Function in Acute Pulmonary Embolism: A Combined
Assessment by Three-Dimensional and Speckle-Tracking Echocardiography”

Antonio Vitarelli, MD, FACC, JASE , March 2014
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“Right Ventricular Function in Acute Pulmonary Embolism: A Combined
Assessment by Three-Dimensional and Speckle-Tracking Echocardiography”

Antonio Vitarelli, MD, FACC, JASE , March 2014

Table 2 Baseline echocardiographic parameters in patients
with PE and controls

Patients with PE Controls

3D-RVEF

%

Variable

(n = 66)

(n = B6)

H
o
I

N
o
I

RVEDA (cm®)
RVESA (cm®)
RVFAC (%)
RV/LV ratio

TAPSE (mm)
RV MPI

TV S, (cm/sec)
MS

RVSP (mm Hg)
PVR (Wood units)

PAT (msec)

30 + 3
20 + 4
32 + 11

1.23 + 0.27
15+ 4

0.56 + 0.11
7.2 + 3.1

35 (53%)
53 + 14
3.9+ 1.8

64.2 + 11.7

17 £5
9+4
49 £ 13
0.69 = 0.16
23+ 4
0.26 = 0.06

127 £ 25
0

233
1.3+05
126.2 = 24.4

3D RVEDV (mL)

3D RVESV (mL)
3D RVEF (%)

197 += 51

119 £29
37 =8

80 +16
357
56 + 8

RV dyssynchrony
(STE) (msec)
Global RVLS (STE) (%)

AFWRVIS (STE) (%)

a7 * a4

17.2 = 4.5
=156 58

24 =15

243 + 3.8
=215 +-43

MFW RVLS (STE) (%)

8.2 6.6

257 £ 4.2

BFW RVLS (STE) (J0)

—19.1 =~ 7.0




“Morphologic Analysis of the Normal Right Ventricle Using Three-Dimensional
Echocardiography—Derived Curvature Indices

Karima Addetia, MD, Francesco Maffessanti, PhD, Denisa Muraru, MD, PhD, Amita Singh, MD, Elena Surkova, MD, Victor Mor-Avi, PhD, Luigi P.
Badano, MD, PhD, Roberto M. Lang, MD

Journal of the American Society of Echocardiography

Volume 31, Issue 5, Pages 614-623 (May 2018)
DOI: 10.1016/j.ech0.2017.12.009

© 0 000000000
© 6 0 000009900




Karima Addetia MD, JASE May 2018



Severe PR

Normal

Severe .
PAH Heart failure
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Karima Addetia MD, JASE May 2018
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