3D/4D US modalities in fetal
cardiac scanning
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STIC in Color-Doppler,
Power-Doppler or B-Flow
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The added value of 3D/4DUS
modalities In congenital heart
disease diagnosis and evaluatidn




Vasa previa: an exemplary case

e RICE-12-D/0B Ml 1.2 Hadassah Mount Scopus

323555292 GA=32wld 6.4cm/16/14Hz  Tis 0.1 26.01.2009  14:36:35
COMP HEW

(32 e
Har-high

- N - Fwr 400 H
Gn -10
C7 /M7

F1 ¢ EZ

I HIFOrOlIlVIEEVIITNGrOLIVIAVIN|

323555292 GA=30w1d




The added value of 3D/4D In the
evaluation of congenital heart defects
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Segmental approach to fetal cardiology




Applying the segmental approach




Velns and Atria




Pulmonary artery-Pulmonary Vein shunt




PA-PV shunt
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PA-PV shunt




PA-PV shunt
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TUI In evaluation of anomalie
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4D high definition power flow Doppler:
normal heart and vessels
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4D high definition power flow Doppler:
TAPVC

Diaphragm

-- HD-Flow --
Pwr 100 %
Gn -9.0
Friglow _




4D high definition power flow Doppler: TAPVC
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Foramen ovale flap




Foramen ovale flap




Restrictive FO

.




A-V Canal
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CAV plane: diastole
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CAV plane:
stenotic tricuspid valve In diastole
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Normal mitral and tricuspid annul




Complete AV Canal

AO

Complete
AV Canal




Ventricles




3D Rendering
Virtual planes: Interventricular septum

Normal septum




VSD

U/S OB/Gyn, 2005







VSD in MPR and Rendering
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Right ventricle aneurysm




Right ventricle aneurysm




Right ventricle aneurysm




Conotruncus




B-flow: Great vessels’ alignment




Transposition of the great arteries: differe
variations




Transposition of the Great Arteries







Tomographic ultrasound imaging (TUI)



















Corrected TGA




Corrected TGA




Corrected TGA




Corrected TGA




(Persistent) Truncus Arteriosus Communis




Great Vessels




Pulmonary stenosis

Retrograde




Pulmonary stenosis
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Pulmonary stenosis
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Right aortic arch




Right Aortic Arch




Right AoA with Kommerell diverticulum




Right Aortic Arch anc
Kommerell's Diverticulum










Aberrant right subclavian artery
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Right AoA with Right DA




Right AoA with Right DA




Does 3D/4DUS improve diagnostic accuracy in CHD?




Functional Evaluation




Strain and strain rate
Vector velocity imaging




Velocity Vector Imaging (VVI)




| eft ventricle VVI




Non-Doppler 2D strain imaging




Vector Velocity Imaging




3D/4DUS In the functional
evaluation of the fetal heart




Fetal cardiac ventricle volume and mass
In normal and abnormal hearts:
Combining STIC, VOCAL and Inversion Mode

Messing et al, Ultrasound
Obstet Gynecol, 2007




Methods




Patients, con’d




STIC acquisition
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Inversion mode




Virtual Organ Computer-aided
Analysis (VOCAL)
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VOCAL, con’d
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| eft ventricle
volume




Right ventricle
volumetry




Results




Results, con’d




Nomograms of left ventricle EDV and ESV v. fetal weight




Nomograms of right ventricle EDV and ESV
and total stroke volume v. fetal weight




Left ventricle EDV and ESV v. gestational age




Right ventricle EDV and ESV v. gestational age




Left and right ventricles ejection fraction andatot
stroke volume v. gestational age




Intra- and inter-observer correlation




Results, CHD cases:
Pulmonary stenosis w/reverse flow in MPA;'3&ks
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Case: pulmonary stenosis (PS)
evaluated at 32+1 weeks




Case: pulmonary stenosis (PS)
evaluated at 32 weeks




Right ventricle volumetry, PS




Pathological cases plotted on ventricle
volumes/gestational age nhomograms




Pathological cases plotted on ventricle volume/fetal weight
nomograms




Results, CHD cases:
SVT with myocardial thickening and ascites
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Case: supraventricular tachycardia
(SVT) evaluated at 34wks




SVT w/thickened
myocardium and
ascites




Pathological cases plotted on ventricle
volumes/gestational age homograms




Pathological cases plotted on ventricle
volume/fetal weight nomograms




Results, CHD cases:
Vein of Galen aneurysm, #weeks
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Vein of Galen aneurysm




Pathological cases plotted on ventricle
volumes/gestational age nomograms




Pathological cases plotted on ventricle volume/fetal weight
nomograms




Limitations




Conclusions




STIC with VOCAL and IM for
cardiac ventricle mass measurement




Cardiac ventricle mass measurement







End-diastole measurement




End-systole measurement
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A new method of evaluation of fetal
cardiac contractility with 4D
ultrasonograph

#$ %

ISUOG, Chicago, 2008




ocoe6.01Fetal Contraction Fraction (FC
to evaluate fetal cardiac contractility
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Fetal Contraction Fraction (FCF)
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Fetal myocardium: compressible or non-compressible?




Aims / Methods
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Case of hydrops before and after transfusion:
ventricular mass and volume measurements




Case of hydrops before and after transfusion:
Contraction fraction and ejection fraction




Results: FCF and EF
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Conclusion




A new direct technique for fetal cardific
function evaluation:
4D-MPI1 with STIC acquisition

ISUOG, Chicago, 2008
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Results: FCF and EF
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Case of hydrops before and after transfusion:
ventricular mass and volume measurements




Case of hydrops before and after transfusion:
Contraction fraction and ejection fraction




Conclusions




| eft ventricle
volume




Right ventricle
volumetry




Cardiac ventricle mass measurement
with STIC and VOCAL




Vein of Galen aneurysm




Pathological cases plotted on ventricle
volumes/gestational age nomograms




Pathological cases plotted on ventricle
volume/fetal weight nomograms




Extracardiac vascular anomalie$




B-flow: Normal heart and great vessels




Interrupted IVC with
azygos continuation




Interrupted IVC with azygos continuation




Interrupted IVC with azygos continuation,
posterior view




Interrupted IVC with azygos continuation




Agenesis of DV —to RA
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Agenesis of DV —to RA




Agenesis of ductus venosus to right atriu







Normal Portal System




Normal Portal System




Agenesis of Portal System




Agenesis of Portal System




Agenesis of Portal System




Agenesis of Portal System




An exemplary case: Vasa Previa




Lung Sequestration




Lung Sequestration




Lung Sequestration




Diagnosis

Vein of Galen aneurysm, weeks
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Results, CHD cases:
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Agenesis of Portal System







