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* Normal anatomy
consist of 3 leaflet
* Right, Left, non-
coronary cusp
* Connects LV to aorta
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Artery

Pulmonary
Valve ™

Tricuspid Ventricle
Valve

Inferior Vena Cava

Images: Gotteiner, N.L. (2023). Fetal Echocardiography. In:
Abdulla, Ri., etal. Pediatric Cardiology. Springer, Cham.
https://doi.org/10.1007/978-3-030-42937-9_14-1
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Normal Aortic Valve Bicuspid Aortic Valve

Type 1: ~80% Type 2: ~20% Type 3: ~10%

e Abnormal fusion of leaflets at the

commissures resulting in two leaflets
(bicuspid)

Posterior

 Depending on degree of fusion and
. . Image source: Rashed. Bicuspid Aortic Valves: an Up-to-Date Review on Genetics, Natural History, and
size of valve, varying degrees of

Management. Current Cardiology Reports. 24. 1-10. 10.1007/s11886-022-01716-2.
stenosis

Bicuspid Aortic Valve With Stenosis

Normal aortic Bicuspid aortic
valve valve

al aortic valve A bicuspid aortic valve

Aortic valve has three cusps has two cusps.



Velocity = 3.55 m/s
] PG = 50.4 mmHg
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Apical Long Axis

EGA: 20 weeks 1 day




Mitral valve inflow: Biphasic

, MR Velocity ;
N estimates LA-LV ‘,. '
‘:; ._ gradient e N " l |
EGA: 20weeks1day | = . * Surrogate for LV i W ! |
i ' |
S . function - :& | h’} " “ l VElnc:;: :81; :,:H
- Able to generate very -420=, . Ma, N ) h g

adequate “force Mitral valve regurgitation



Aortic Arch

Transverse
arch=-2

Antegrade Ao flo

Persistent
descending Aow. |
flow during :
diastole

EGA: 20 weeks 1 day

Aortic stenosis has high correlation
with coarctation of the aorta

Suspect coarctation with
hypoplastic transverse
arch/isthmus displaced left
subclavian artery in sagittal view

Disproportionate Ao:DA sizes in
3VV (not in this case)




AoV Doppler
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Velocity = 2.76 m/s
PG = 30.4 mmHg

AoV Vmax is less than previous

Aortic valve with very thickened leaflets/poor mobility Severe Aortic stenosis by color (Vmax=3.5 m/s; PG=50mmHg)
More dilated and “globular” LV under pressure Narrowed color jet with aliasing LV unable to generate as much
Dilated LA Mild MR (less than before) force/pressure

Worsening LV function



Follow up at EGA: 21 weeks 6 days Descending

aorta flow
reversal due
decreased
AoV flow AND
isthmus
obstruction

arch fed
retrograde by

MV inflow monophasic =
diastolic dysfunction

MR Vmax is less than
previous (Vmax=4.1

Less MR compared to previous (improved MR) 30 m/s; PG=67mmHg)

Sign of worsening LV systolic function — Unable to generate as »
Unable to generate as much LV force il bt itsiss budiwwss i much force/pressure g




Table 2 Cohort size, procedure-related mortality and biventricular
(BV) outcome in published studies on fetal aortic valvuloplasty (FAV)

ULTRASOUND

in Obstetrics & Gynecology

Original Paper | () OpenAccess | @ B & &

Valvuloplasty in 103 fetuses with critical aortic
stenosis: outcome and new predictors for postnatal FAV related BV
circulation cases W mortality
Country (n) (%)

Procedure-

OHtcOm
E. Sames-Dolzer, M. Kreuzer, R. Mair, G. Tulzer SI”{{_\'

shed: 04 October 2021 | https://doi.org/10.1002/uog.24792

Friedman (2018)  USA 123 4

Pedra (2014)1° Brazil 14 0

Debska (2020)'6 Poland 38 8

Galindo (2017)18 Spain 28 32

Patel (2020)17 IFCIR 108 7

Kovacevic (2018)7 European 67 10
multicenter

. Liveborn after TS-FAY
Liveborn atter TS-FAY <28+ Dweeks
(=351} (m=28)

BV at birth BV at birth
64.7% (33/51 50.0% (14/28)

Only first author is given for each study. IFCIR, international fetal

| | | cardiac intervention registry.

RV/LY length ratio
< 1,094

BV

RV/LV length ratio
=1.094
—_—
BY

RV/LY length ratio
< 1.094

RV/LV length ratio
z1.094
———

Procedure related mortality = 4-32%

. BV BV
£6.1% (6/23) ‘ 100, (9/9) 26.3% (519

-

96.4% (27/28)

BV outcome = 36-71%
ULTRASOUND

in Obstetrics & Gynecology

|
| ]
MR-Vmax <3.14m/s MR-Vmax23.10m/s  MR-Vmax<3.10m/

_ |

BV BV : _
_ BV BV _ )
60.0% (6/10] 0% (0/13) 0% (0/11 Improved technical success, postnatal outcome and refined

[ predictors of outcome for fetal aortic valvuloplasty

mn-[.‘:;%-:]l.;;;:w RVLY gt i l '“"""'2.".':":3“ Predicting BiV with FAV
N AAo Z score >0.6
MV inflow time Z score > -2.6
MYV dimension Z score > 1.5

ME-Vmaxz 3.14 m/s iSUOg

[ Free Access

BV/LY length ratio

<1.135

BY i BY BY

100% (5/5) 20.0% (1/5 100% (5/5) 0% (0/3)

LV pressure >47 mm Hg




Fetal aortic valve balloon valvuloplasty
EGA 22 weeks 2 days
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. As LV becomes less capable of supporting
systemic circulation, pathophysiologic
changes occur

Monophasic MV inflow

Left to right flow at PFO

Flow reversal in transverse arch

LV dilation, EFE, and LV systolic dysfunction

. These features are common to those who
evolve into HLHS thus are used to identify

potential candidates for Fetal Aortic
Valvuloplasty

- Prompt referral to fetal cardiologist to assess
for need for intervention at specialized /
center for certain candidates

> 4




* Normal anatomy with three
CELES

e Anterior, posterior, septal

Anteroseptal

* Connects right atrium and RV commissis

* TV/RV usually more rightward
and anterior compared to
MV/LV

Membranous ~. Posteroseptal
septum

M » commissure
* Normally, TV slightly more AV O

node Coronary sinus

apically displaced than MV

Image source: https://ctsurgerypatients.org/adult-heart-disease/tricuspid-valve-
disease
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Fetal Heart - Sagittal View

Fetal Héart - Coronal View

Apical 4 chamber
Parasternal Short Axis




Image source: Echocardiography in Pediatric and Congenital Heart Disease: From Fetus to Adult
Editor(s):Wyman W. Lai MD, MPH,, Luc L. Mertens MD, PhD,, Meryl S. Cohen MD,, Tal Geva MD,
First published:21 January 2016




Image source: Echocardiography in Pediatric and Congenital Heart Disease: From Fetus to Adult
Editor(s):Wyman W. Lai MD, MPH,, Luc L. Mertens MD, PhD,, Meryl S. Cohen MD,, Tal Geva MD,
First published:21 January 2016




Ebstein Anomaly

* AV valve leaflets are formed from delamination from ventricular
myocardium

* Ebstein anomaly: failure of TV leaflet to delaminate properly.

* SL is most affected and delamination defect = apical
displacement of tricuspid valve

Editor(s):Wyman W. Lai MD, MPH,, Luc L. Mertens MD, PhD,, Meryl S. Cohen MD,, Tal Geva MD,
First published:21 January 2016



Abnormal tricuspid valve
leaflets (sail like anterior
leaflets and poor delaminated
“tethered” septal leaflet)
—>poor coaptation 2>

tricuspid regurgitation

Normal




Ebstein Anomaly

. -5 = '
valve leaflets (sail ' \ - .
like anterior leaflets E o A? ~

> Lv

and poor B
delaminated S - i -
“tethered” septal S W EE—
leaflet) = poor — T AT -
cc?apta’.cion > Severe TV annulus dilation
tricuspid Displacement of SL

regurgitation Severely dilated RA

'S

TR jet vena contracta starts
much more apically



Abnormal tricuspid
valve leaflets (sail
like anterior
leaflets and poor
delaminated
“tethered” septal
leaflet) 2 poor
coaptation -
tricuspid
regurgitation

Sevre Ebsteins Anomaly Severe tricuspid regurgitation

B — » B ~
e -

4 SL:Severely tethered
i apically displaced

cro/m7
FFI/E4
SRI 11 3/CRIT

Gn-24
Frq low
= Qual norm

WMF mid2
PRF 4.0kHz

AL:
tethered
Secondary
chordae
+ “sail-like
AL”
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‘ I rCI I I ; Itl O n CURRENT ISSUE | ARCHIVE | JOURNAL INFORMATION

XTI | originaly pusiisned o June 2015 | @) =
Outcomes and Predictors of Perinatal Circulation
Mortality in Fetuses With Ebstein Anomaly —_—
or Tricuspid Valve Dysplasia in the Current

Era: A Multicenter Study

say R. Freud, MD, Maria C. Escobar-Diaz, MD, Bi Rukmini K

Monsurvivors Survivors Unadjusted UVA OR (95% Unadjusted UVA P
(n=54) (n=106) cl) Value

GA at last fetal 334126 34p124 0.80 (0.69-0.93) 0.003
echocardiogram, wk

CTA ratiof (n=152) : . 0.45+0.1
= Moderate TRI (n="1&0)

TV annulus diameter z-score : : S+3. 1.2 (1.1-1.3)

TR jet velocity,t m/s (n=110) 3.0+l 0.23(0.12-0.47)

No antegrade PV flowt (n=159) 9 (4 3.2 (1.5-6.5)
Retrograde duct flowT {n=157) sl 3(2.1-13.5)
Pulmonary regurgitation 7 (24 24 (1.2-4.7)
Depressed RV function
Depressed LV function
Pericardial effusion o 5 (1.2-4.9)

Hydrops 7 4.0 (1.5-11.0)
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Comparative Study > Am J

doi: 10.1016/j.amjcard.2007.11.049. Epub 2008 Feb 6.

Cardiol. 2008 Apr 1;101(7):1

Prediction of outcome of tricuspid valve
malformations diagnosed during fetal life

Rachel E Andrews 1, Shane M Tibby, Gurleen K Sharland, John M Simpson

Affiliations 4+ expand
PMID: 18359329 DOI: 10.1016/j.amjcard.2007.11.049

@/]aCC

Journal of the American College of Cardiology
volume 19, Issue 5, April 1992, Pages 1041-1046

Area 7.32cm?
+~ Area 8.60 cm?
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Qutcome in neonates with Ebstein's
anomaly

David 5. Celermajer MB, BS, MSc, FRACP °1 2, Seamus Cullen MB, ChB, MRCPI °,
Ian D. Sullivan MB, ChB, BMedSc, FRACP ©, David ]. Spiegelhalter PhD *, Richard K.H. Wyse PhD ©,
John E. Deanfield MB, BChir, MRCP °
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Table 2. Prognostic (SAS) score

Weighting
Variable 0 1
Cardiothoracic ratio <0.65 0.65-0.75 >0.75
Celermajer index <1.0 1.0-15 >1.5

Pulmonary valve flow Normal Reduced

Duct flow Anterograde Both

<15 1.5-2.0

Right-left ventricular Ratio >2.0

Absent

Retrograde

4 sl
-------

* v
DO

0 survivors
B non survivors

SAS score

(RA) and atrialized right ventricle (aRV)/the combined area of the
functional right ventricle (FRV) + left atrium (LA) + LV (left ventricle).
This fetus had an index of 1.17

Table 3. Echocardiographic Features in 28 Neonales With
Ebstein's Anaomaly

Grade

RA + aRV Ratin® MNao. of Palients

<05 4
5t l99 ]
1o 1.4% 9
=15

Candiac Deaths

(4
I {HNF)
4194
513007

i P =




Ebstein Anomaly physiology

Diastole
Antegrade flow to TV

PFO with right to left shunting

o N SRS ..;.:
Apically
displaced TV




Ebstein Anomaly physiology

Systole
Severe TR (retrograde flow through TV)

Antegrade flow through PV into branch
PA and DA

DA with right to left flow (PA to Ao)

Functional
displaced TV N 7. ypoplastic RV




Ebstein Anomaly physiology

Systole
Severe TR (retrograde flow through TV)

Antegrade flow through PV into branch
PA and DA

DA with right to left flow (PA to Ao)
Antegrade flow through aortic valve

ATRIALIZED N DA + Aorta flow enters systemic
VENTRICLE ' circulation

Adequate Cardiac Output




Ebstein Anomaly physiology: circular shunt

Key components to
circular shunt

physiology:

1. Severe TR
2. Pulmonary
regurgitation

S N ..;-:
Apically
displaced TV

Ebstein Anomaly has very
high association with
abnormal pulmonary valve
due to abnormal flow

Leads to :
 pulmonary stenosis
and/or

e pulmonary
regurgitation

With significant
pulmonary regurgitation
- circular shunt




Ebstein Anomaly physiology: circular shunt

Key components to
circular shunt

physiology:

1. Severe TR

2. Pulmonary
regurgitation

3. Foramen ovale
right-to-left
shunt

e

Apically
displaced TV




Ebstein Anomaly physiology: circular shunt

Key components to
circular shunt

physiology:

1. Severe TR

2. Pulmonary
regurgitation

3. Foramen ovale
right-to-left
shunt

4. Retrograde flow
in DA (reversal)

LV ejects through Aorta in
systole

There may be little
antegrade PV flow or no
flow

When there is significant
pulmonary regurgitation,
there is reversal of low in
the DA

Results in significantly
decreased cardiac output

High Risk for Fetal Dimise



TV annulus/ TR jet/RA dilation

- 55714
FETAL CARD/OB
HIM 7.70 - 430 -
Gn 1 \ — ~ n - 3 ¢ . -
c8/M7 ! - ~— —_— - . — ~ - N0

FFI/E] - ) - B mi
SRI 11 3/CRI1 ) i - 2 \ g mid

- r - LN »

CTA: 065
Severe TR

Severely dilated TV annulus (z=+10)
Severe RA dilation



PV flow

- e cE/M
4 FF2/E:
SRI Il 3/CRI %

Moderate-to-severe pulmonary regurgitation

o FF2/
ﬁl 11 3ACRI
e A}
_ - Gh-2
Frg lc
Qual nor
WMF mit
PRF 4,0k

A A

Moderate-to-severe pulmonary regurgitation
DA flow reversal
Thickened PV with abnormal mobility



Blood flow in DA

16Hz/ 8.6ecm
41°/1.0

FETAL /OB
HIM 7.9 -4.5(7)

F“ S fP"‘
X - x
3VV View

DA flow reversal DA flow reversal
Normal aortic arch flow Large DA

\
e
g z‘—f‘:"’




* Using TR jet to
estimate RV
pressure as a
surrogate for RV
function

* Worse prognosis
with TR vmax
<2.5m/s

* Half of the
neonates with TR
jet or RV pressure
<2.5 m/s die ie 50%
mortality

e All those 23.0 m/s
survived.

Freud et al. JAMA. Risk Factors for
Mortality and Circulatory Outcome
Among Neonates Prenatally
Diagnosed With Ebstein Anomaly
or Tricuspid Valve Dysplasia: A
Multicenter Study. J Am Heart
Assoc. 2020 Nov 3;9(21)
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>RF 19.8kHz - nm 7/ SUG: :9
Frifea
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ULTRASOUND &S

in Obstetrics & Gynecology isuog

Case Series [ Free Access

Treatment of fetal circular shunt with non-steroidal anti-
inflammatory drugs

W. Mawad, M. Seed, G. Ryan, D. Marini. F. Golding

T. Torigoe

T. VAN Mieghem, E. Jaeggi (a)

e Use of NSAIDs caused ductal
constriction

e Decreased steal from circular
shunt by reducing PDA size
resulting in:

* Improved hemodynamic function

e Continuation of pregnancy 3-7
weeks

e Potential improved survival

* Improved cardiac output



Before NSAID After NSAID use

After NSAID use:

- Restrictive DA flow

- UA and MCA with
restoration of antegrade
diastolic flow and increased
velocities

Absent diastolic antegrade flow

- Overall decrease in systemic

steal and improved cardiac m ‘ m M :
output _j’ J‘&l—, : -
P T v "

Absent diastolic antegrade flow+ reversal 0 Improved velocities and antegrade diastolic flow

UA




CI=TIEETY | originaly Published 20 October 2020 | 2 Ghock e o
Risk Factors for Mortality and Circulatory
Outcome Among Neonates Prenatally
Diagnosed With Ebstein Anomaly or

Tricuspid Valve Dysplasia: A Multicenter Among prenatally diagnosed

Study neonates with severe EA/TVD who

survived >24 hours and were
intended to be treated, mortality

remained high at 25%.

Survived

Variable (n=116) (n=38) PValue

Gestational age at diagnosis, wk

Gestational age at birth, wk*

D | AUTHORINFO & AFFILIATIONS

Birth weight, kg

s://doi.org/10.1161/JAHA120.0166.

Delivery by caesarean section

Apgar scores

Notable risk factors for

i o neonatal mortality

Dellvery room intubation 70 included:

* lower birth weight 48%

1 min

OSurvived M Died

Mechanical ventilation in ICU

Prostaglandin therapy 69 (59) 30 (79 0.03 H g 20 42%
rostaglandin therapy | ) * Jlower TR jet £
Inotropic support 41(35) 32 (84) <0.001 . £
velocity 5 0%
ECMO 3(3) 15 (39) <0.001 o 15 21%
| lack of antegrade B
Any neonatal intervention 50 (43) 21(53) 019 g
pulmonary blood B , .
Neonatal catheter intervention 13 (11) 5(13) 0.74 - 10 22% 22%
Neonatal cardiac surgery 40 (35) 19 (50) 0.088 fl ow s
£
Multiple neonatal surgeries 101 6 (16) 0.001 TV ann UI us size Z s 50%
0
Shunt or ductal Right Tricuspid valve RV-PA conduit Catheter-based Surgical Isolated PDA
stent +/- ventricular repair pulmonary pulmonary ligation or coil
° @ PA ligation or exclusion valvuloplasty valvotomy +/- occlusion
S 3 E banding RVOT patch
3 : 2
X s 8
@
2 < > PALLIATED BIVENTRICULAR
S $ 3
- o
61 | J_ =

Freud, L et al. Risk Factors for Mortality and Circulatory Outcome Among
Neonates Prenatally Diagnosed With Ebstein Anomaly or Tricuspid Valve
Biventricular Dysplasia: A Multicenter Study. JAMA. 2020

T
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Pulmonary valve

SUPERIOR

Semilunar valve
Formed with 3
leaflets
Connects right
ventricle to main
pulmonary
artery, branch
PA, and ductus
arteriosus (DA)

VENA CAVA

AORTA

£

PULMONARY
ARTERY

LEFT
AURICLE

AnatomyUMFTM®©2012

Superior

Pulmonary
V

Tricuspid ~
Valve

Aortic
Valve

Left Side Right Side
of Heart of Heart

B'CL.JS_p'd Tricuspid
(mitral)
Valve
Valve




Pulmonary vg

erse views
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3VV (slightly inferior)

Pulmonary valve

8.y

3

27

e > . (f:‘. 7‘ HM P11
. . . “,

Branch PA view
(inferior to 3VV)



Ductal Arch View

Pulmonary valve

Sagittal view

3. Ductal Arch View



Pulmonary valve

Short Axis

S ey — =

Fetal Heart - Sagittal View

. High Short Axis View - Great Arteries



Pulmonary stenosis

HEALTHY PULMONARY VALVE Pulmonary valve leaflets
are thickened

May also have fused

Normal Pulmonary Valve (tricuspid, thin membrane)
leaflets / fused left : opening, right: closing
commissures
Pulmonary valve annulus o

CLOSED OPEN may bé hVD_O.pla.stlc
VALVE VALVE Effective orifice is smaller

resulting in increased
resistance

Obstruction to blood flow
to lungs

Can be valvar, subvalvar, '
supravalvar, or mixed >

Can cause increased Abnormal Pulmonary Valve with various morphology
after|Oad for r|ght ve ntriC|e Left, upper: tricuspid but thick membrane, small opening

Right, upper : bicuspid, thick membrane, small opening

CLOSED OPEN resulting in hypertrophy, T N VG R
VALVE VALVE dilation, and/or

dysfunction Image source: Su Jin Choi et al. Clinical Exp Pediatrics. 2020

STENOTIC PULMONARY VALVE

Image source: SCAl secondscount.org



* Not enough pulmonary Balloon
blood flow=>ductal valvuloplasty
dependent pulmonary flow

 Will need PGE after birth to

keep ductus arteriosus
open Catheter

* Balloon valvuloplasty to
open pulmonary valve and
improve pulmonary blood
flow after birth




Parasternal short axis

PV Thickened leaflet with limited excursion
Decreased PV flow by Color



EGA 22 weeks and 3 days

‘ A1 PV Vmax = 29 m)s
VAL A PG = 33.7 mmHg

PV doppler
2.9 m/s, peak gradient 33
mmHg
Thickening of PV leaflets Tortuous PDA
Poor PV leaflet mobility Narrowed and minimal PV antegrade flow

DA normal size Antegrade flow through DA



EGA 22 weeks and 3 days

RV hypertrophy
Severe RV dysfunction
TV annulus z=-0.71

TV annulus size by z-score
predicts biventricularrepairvs.
single ventricle pathway for
similar physiology

I“.'"

';Ef/!-“, ik

Moderate tricuspid
regurgitation

From: Pulmonary Atresia with Intact Ventricular Septum: Midterm Outcomes froma

Multicenter Cohort

o
193]
=]

Fontan
« Biventricular

L
8
w
°
e
w
ey
S
2
3
©
Q
<]
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o
N
3

-3.0 20 -1
Tricuspid Valve Z-score

d and the two

+ lliopoulos, I., Mastropietro, C.W.,Flores, S. et
al. Pulmonary Atresiawith Intact Ventricular
Septum: Midterm Outcomes from a
Multicenter Cohort. Pediatr Cardiol 45,847 —
857 (2024).
https://doi.org/10.1007/s00246-022-
02954-5



Prediction of postnatal circulation in pulmonary
atresia/critical stenosis with intact ventricular septum:
systematic review and external validation of models

C. VILLALAINLZ33, A, J. MOON-GRADY#, U. HERBERG?, J. STRAINICF, J. L. COHENT
A. SHAH®, D. §. LEVD, E. GOMEZ-MONTES'2?, I. HERRAIZ'*© and A. GALINDO"?

Can Individual BY TV Z-score 3 MR
(20178 pAramebers Presence of significant TR
Absence of visualization of VOO

Table 1 Prenatal models and reported performance (if available)

Study Maodel type Chbconme Included parameters Reported diagwosiic performance Lack of subaortic stenosis
Peterson Individual (1LY TV Z-score < -3 (21 -23 weeks) or 4 MR Liu Individual N ws BY TV #-score; cut-off, —1.28 in,
{2006) 1 parameters (2330 weeks); TV = Smm | = 30 weeks) (209" pATAMEChers TV ratio; cut-off, 0.71 an,
RVILY length or width ratio < 0.5 RV/LV kength ratio; cut-off, 062 im,
Mild to moderate TR TIDACCD: cut-off, 33.95% 5n,

Salvin Individual Mon-BY and TV Z-score at diapnosis and at last MR -":-l"-*'l'fll-"ll'l“d '_|'|_1_ MR
{2006)° parameters RWIDNCC s gcan < —3 Presence of VOO MR
non-RVDCE TV growth Cohen (20197 Individual RVDCC andfor LV- and RV-GLS NR
Roman (2007)° Multiparametric Mon-BEV RVILV length ratio < 0.6 Presence of three of four parameters parameters type of |"- 2 score
SCOne TV ratio < 0.7 predicts non-BV with Sn of 100% and SUTEETY VMV ratio
TIDACCD = 31.5% Spof 75% RY end-diastolic kength Z-score

WVICLC RVILY kength ratio

Gardiner Multiparametric BY o5 23 weeks: PV Z-score < —1 and TV 100% prediction of BY and 80% of {""““"h'll.k Multiparametric UV ws BV Absent or 1ni!d.'l. R Zmis BV i.f .I "T.i["'””." s [“!!1""\'1.: “.I"'I i
(200816 score or individual non-BY Z-score < 1.4 non-BvV (20200 BLOTE Presence of VO criterion is fulfilled (Sn, 100%:; 5p,
parameters 26 weeks: median TV Z-score < —3.95  85.7% prediction of BY and 66.7% of |'f'-'ﬁ'-'1_|~'l' of _|:'-"~' H idehined as RVILY 100%:)

26—31 weeks: median PV Z-score = -2.8 uv ratio - (L&)
and median TVIMY ratio = 0.7 100% prediction of postnatal circulation _ I ) o - ] ) ]

Right atrial pressure model (score 0-6): AUC of 0,833 when considered alone; Sn Wolter (2021 Multiparametric MNon-BY ViV ratio < 0.62 BV if =1 critcrion is fulfilled;
TR, wavcform of ductus venosus and of 92% and 5p of 100% when 8COrE Presence of VOC non-BY if - 1 criterion is fulfilled
restriction of foramen ovale combined with TV Z-score and wsed at TR < 2.5mfs (5m, 100%; Sp, §3%)

T Ap T
26 wecks Omly first author iz given for each shedy. AUC, area under the receiver-operating-characteristics curve; AV, aortic valve diameter; BY,
biventricullar; CCD, cardiac cycle duration; GLS, global longitudinal strain; LY, left ventricle; MY, mitral valve diameter; MR, not reported;
PV, pulmonary valve diameter; RV, right ventricle; RVDCC, RV-dependent coronary circulation; RVH, RV hypoplasia; Sn, sensitivity; Sp,
specificity; TID, mricuspid inflow duration; TR, oricuspid regurgitation; TV, tricuspid valve diameter; UV, univentricular; YOG,
ventriculocoronary connections.

Gomez-Montes  Multiparametric BY s non-BY  TVIMV ratio = 0.83 Three of four criteria: Sn, 100%;
(201110 SCOTE PVIAV ratio = 0.75 5p, 75%. Four of four criteria:
TIDACCD = 36.5% V¥%%; Sp, 100%
RVILY kength ratio < 0,64

Lowenthal Individual Meonatal TV TV/MY ratio; cut-off, 0.63
{2014y parameters F-score = -3 TV #-score; cut-off, —4
TIDACCDY; cut-off, 0.31

Important variables to assess Biventricular repair vs.
RVILY kength ratio; cut-off, 054

RVILY length rasic; cut-off, 054 univentricular repair
(preictors of BV) TV z-score (strongest determinant)
RV/LV length

Villalain C, Moon-Grady AJ, Herberg U, Strainic J, Cohen JL, Shah A, Levi DS, TV/MV ratio (smaIIer the ratio: more ||ke|y single V)
GOmez-Montes E, Herraiz I, Galindo A. Prediction of postnatal circulation in !

pulmonary atresia/critical stenosis with intact ventricular septum: systematic TR jet Vmax
review and external validation of models. Ultrasound Obstet Gynecol. 2023 Deg ree of TR

Jul;62(1):14-22. doi: 10.1002/u0g.26176. Epub 2023 Jun 5. PMID:36776132.

RV size



Pulmonary stenosis--->Pulmonary MPA mild
atresia/intact ventricular septum dilated z+3

Follow up EGA 32 weeks 6 days

!

Minimal flow /functional atresia — PV z=-3.7




Pulmonary stenosis--->Pulmonary atresia/intact ventricular septum

Follow up EGA 32 weeks 6 days

2/3¢

TR Vmax = 5.0 m/s
PG = 100.6 mmHg

Severely Dilated RV Severe tricuspid TR Doppler
Severe RV dysfunction regurgitation TR Vmax=5 m/s, PG
RV Hypertrophy 100mmHg

TV annulus z=0.21



Pulmonary stenosis--->Pulmonary atresia/intact ventricular septum
Follow up EGA 32 weeks 6 days Aortic Arch — Sagittal View

= Veluzon
E10

Aortic Arch — Sagittal View

Reverse oriented DA =abnormal curvature
DA arises from underside of Ao
Indicative of ductal dependent pulmonary
blood flow (Start PGE!)

Flow reversal in DA

Flow reversal in DA
Pulmonary blood flow is ductal dependent
le. Not enough antegrade PV flow to supply
lungs



Impact of fetal pulmonary valvuloplasty in

’ Fetal Pulmonary
Valvuloplasty

in-utero critical pulmonary stenosis: A (n=132)
systematic review and meta-analysis

anisha 5, Richie Jonathan Djiu 5, i
Tichie jonathan )i p

successful unsuccessful
87.6% (78.8-96.3%) 12.4% (3.7-21.2%)

Technique ) Technique
2 = 56%

\

Study aims: Meta-anlsyis of PA-IVS V A V! \‘

Lo . (" BV&Alive " 1.5V & Alive "~ UV&Alive BV & Alive 1.5V & Alive (" UV &Alive

an d p otentia | Intervention 52.9% (31.2-74.7%) 4.7% (0-9.4%) 1% (0-2.8%) 14.9% (0-34%) 6.8% (0-19.1%) 52% (9-94%)
L P=93% | | 12 = 0% J \ 2=15% | 12 = 0% ‘ 12 = 88%
. . - ~—— - N > -y . -
candidate. \ , |
(" Unknown Postnatal Death | Periprocedural & i i A " Postnatal Death i Periprocedural &\‘
13.2% (0-37.1%) 8% (3-13%) Pregnancy Death 14% (0-93%) Pregnancy Death
12 = 94% 12 = 0% v 4.7% (0-10.7%) L ) 12 = 0% 13.4% (0-30%)
12 = 34% 12 = 0%
Results:
0)

* FPV successful at 97.6%
* FPV:52.9 % patients attained Mo inkerveetion

biventricular circulation postnatally

* Successful FPV was associated with a
slightly higher overall mortality rate
[periprocedural death 4.7 % (95%Cl: 0—
10.7 %) and postnatal death 8 % (95%Cl:

‘ Death ‘ ‘ BV & Alive ' 1.5V & Alive | [ UV & Alive

16.7% (0-39.6%)
12 = 73%

37% (21-53%) 8% (0-8.8% 37.3% (13.8-60.7%)
12 =0% , | £ ml 2 = 59% J

Brian Mendel, Kelvin Kohar, Defin Allevia Yumnanisha, Richie Jonathan Djiu, Justin Winarta, Radityo

3-13 %)] Compared to the thr‘ee Prakoso, Sisca Natalia Siagian, Impact of fetal pulmonary valvuloplasty in in-utero critical pulmonary
| | bl d f ey h . stenosis: A systematic review and meta-analysis, International Journal of Cardiology Congenital Heart
currently avalilable detinitive therapies Disease, Volume 15, 2024, 100485, ISSN 2666-6685, https://doi.org/10.1016/j.ijcchd.2023.100485.

Fetal pulmonary valvuloplasty is uncommon practice with current outcomes



Conclusions

In Summary

* severe Ebsteins anomaly, critical aortic stenosis with worsening
function, and critical PS may require very urgent referral for fetal
Intervention

* Recognizing these defects and evolving physiology can alter course for
child with timely intervention

* Prenatal diagnosis can change the delivery and postnatal immediate
management

* Knowing the degree of severity will help aid in counseling and
expectations
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