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ductal dependent (critical aortic stenosis, interrupted aortic arch, severe coarctation of aorta,
hypoplastic left heart syndrome, pulmonary atresia with intact interventricular septum,
pulmonary atresia with single ventricle, critical pulmonary stenosis, Ebsteins anomaly Dusu)
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viseladuidsamamsnusiinTulesuasasanunounsIdansosrRnUnRive msnlnen1snTI9
ﬂ?ﬁ'uL?ﬁmmmﬁqﬂu&mﬂmmaﬁaaa widmneTanuIsniiaudewesnisiinnngiilafinng
wirnidansdsieluddsmeunaguivielsmeunalsaSeuunmeiiieyinn1snsia fetal echocar-
diography”? Imﬂ%ﬂa%ﬂnwmiﬂLLasmam@ﬂé'?qm'ﬁﬁl,ﬁaﬁamm fetal echocardiography fauans

Tumns1an 19 way 2912

A9199 1. LERIToUsTVBINITNLINDEINTIY fetal echocardiography®!?

Fouadlun1snsaa fetal echocardiography

asdelaseasrevaaiilamsninuni

aAsdeINN19YINYeslansniaUng

v (hydrops fetalis)

manilanyiiladudinini (persistent fetal tachycardia; alansnidusnnnii 180 aSreui)

manfinmeilamutiniund (persistent fetal bradycardia; Walansniduginin 120 Asssewyl) wie
asdunie fetal heart block

manilnmeilanuiindamztey 9 (frequent episodes or a persistently irregular cardiac rhythm )

mMsnianuRnUninlasaasaduuenwiiaainila

o
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Msndl NT Anunannndwiiiu 3.5 wa. vieunnndt 99 Wesidudlndnengassdtu q

Taslulanueansniiaunflanen1sngia invasive genetic testing #139n13952308 cell-free fetal DNA

NIAIATIAUNALUU monochorionic twinning

A15M523 fetal echocardiography a1aRansauvinlunsainaluil

psanUIinslmisuvesduidenmiiaUni@ (systemic venous anomaly 1t persistent right umbilical

. . G
vein, left superior vena cava %39 absent ductus venosus)™"'?

A NT 0858119 3.0-3.4 3.
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A9199 2. LAAITOUITVDINANAIATIALNDEAINTIY fetal echocardiography™* ™

Jausdlun15ns29 fetal echocardiography

Wuumunaunisianssalegliduiusesuues HbA1C!

Wulumuunesinssa (gestational diabetes) Aadelulasinausnuiotisusnvedlasuadiaos

faAT3AlaLAs in vitro fertilization $2un15%1 intracytoplasmic sperm injection ** ¥

#n1e phenylketonuria (HszAuaad phenylalanine 11031 10 wn. sio aa.)"”

191 autoimmune disease with anti-Sjogren syndrome related antigen A antibodies Ltaxﬁumﬁﬂuﬁau
1Hu

~ wa . sl a o 1o a ' Ay A wa
1U58790 ﬁrst—degree relative SZJaﬂVl’]ﬁﬂsLUWiiﬂmﬂ’J’lﬁJWﬂ’li‘UaﬂWﬂﬁ]LLG]ﬂ’lL“Ll(ﬂ (WE] L NUBINTRLUTLIANITA
ATIANU)

fusyMafszeu first w3e second-degree WulsAfiaenonn1aiugNssUMUU mendelian inheritance
waefiusyIRhlutielanniianuAnunfivesiila

195uans retinoid

fnsnednwesiulutielnsunawsn

A15M523 fetal echocardiography a1aRansasinlunsainaluil

fUsziRlasuansnaAuiing (teratogen exposure) LU paroxetine, carbamazepine, lithium

fUseTRlasuIanAUAUYY angiotensin-converting enzyme inhibitors"®

191 autoimmune disease with anti-Sjogren syndrome related antigen A antibodies LLGilﬁﬁquﬂuﬁau
Hu

a wa . s a o o a
fUseR second-degree relative vosmsnluassadauinisvesilaudniie

fUNNTAINe1ANNTANAINTIA fetal echocardiography MNATIIARULAEIALAZIMUY

ALLRUARAINUINTANMURAUNR® Aawanslunisien 30 120
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M19197 3. ToATH15UEM 9 fetal echocardiography MNATIAARULEENANDAUUUALLEEA

LAINUANURRUNR 12

Wuwimnuraeaanssslaedtasendalasunaians

19¥uen warfarin

fUsziRnuasashuLeanagad * >

#MFIINU echogenic intracardiac focus

A Y N A a & [ v o .21
ll'liﬂ’mi”ﬂ‘ﬂiauﬂ']ﬁmﬂL"UE]I’]iﬁi'Jllﬂ‘UiJ seroconversion

fgraduinlainmsuaiifiaiesedafonlnengrAddasiianiunin second degree Weiguiunisn
Tumssd
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watlan1snsialanisnluassinieaauidssninungs
n3nIlansntuasss (fetal echocardiography) 38v1n130533luY9018ATIA 18-22
Fai uifilunsedilasaadvesiilavesenasenfudanulutineuwdondminegasasd
dRany fanuinundivesiilavisedienansranulddausinisnsaata nuchal translucency®
fheghefienuRaundlddusnisnsaaiulasinausn wu Ebstein anomaly, hypoplastic left heart
syndrome, hypoplastic right heart syndrome, single ventricle Duduy
uumesnsaTIIlafimngaufenisivluresmisntaulasfiuuves cardiac apex vy
pAuFsInnudigslaiiiu 45 sam (£45) fguil 1 uddmndosnisasiandwesiilaviesuy Wil
Yo laviosaninazAuRUIiIUeesiala (atrial septum, ventricular septum and wall

thickness) AquLdgIAMHRgWILARINTUNTInuTRiIlafagUTl 2
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JUN 1. uansguseansniavialamsnivangay (Quvetgenvesitlamsnyiuuiuinsandudes

Audgelifiv 45 a9A1)
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3UN 2. uansyuseansasaailamsnivunzaudmiunesisgnidsnurisailawaganumuves

PRI

Fosriinvosnsnsia fetal echocardiography fdefumanetlaseidu nduhenssdinga
o vinamihviesdumaidunnmsinga vivemnanuasengassfiindudulademeni
fnavilnsdsrdudesmnudgdludenlavemsnluassdlalifuazorafinvesnsegndundves
msnusevesuralduus nurtvewuatsilin15nsIa fetal echocardiography vildenna

Bnsudlededrfnfindnunirsiurinldlaonsfiuussnainsandudsannuigaiu
nifmivemdasensss maaswihmememdassfitunsdsuinduneunzuas weda
wanfidugvasfiagilfansodsndudosanuiasluduilavemanlddtunindldted
ATt uUeNaNTNSUSU system setting g 9 Adlauteyinlvinw fetal echocardiography
feudatuy nisusunmiiuauas (a narrow field of view) nsUuAIuEn (the depth)
msusuliadudu wmnudludemaiacma q Aldnanundesuddiliannsaseaduilamsn

LodnLausu R IinssiuInTI980A3
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wuINNIATIRRI lamsnluassAfleAauEs IR ge

n15M579 fetal echocardiography un1samalassadisnagnisvinauaesialanisn
Tnewadafifufidexldiufen1snsauuy a sequential sesmental analysis TngRzvin150197
4 MunUIIeniufe the situs, atria, ventricles wag great arteries and their connections®?’
Tnereurhmsnsiadiosssyinerruemnsndeu nisniulasuhmansialassadeitilavesian
d

Wudiu 9 warAnudunusszningiemng o vesmla d@ulszneuveslastaineiilazemisn

nsaaeuandlunised 4"

AN5199 4. LANEILUSENAUVBINITATIAINAVBINSALUATIA

Visceral/abdominal situs:

Position of the stomach, portal vein, descending aorta, and inferior vena cava in the axial view of the

abdomen

Cardiac apex position and cardiac axis in the axial view of the chest

Atria:

Situs

Systemic and pulmonary venous connections

Systemic venous anatomy, including normal/ abnormal variations (eg, ductus venosus)

Pulmonary venous anatomy, noting normal connection of at least one right and one left pulmonary vein

Atrial anatomy (including the septum, foramen ovale, and septum primum)

Ventricles:

Position

Atrioventricular connections (including offsetting of the mitral and tricuspid valves)

Right and left ventricular anatomy (including the septum)

Relative and absolute sizes

Systolic function

Pericardium

Great arteries (aorta, main and branch pulmonary arteries, and ductus arteriosus):

Ventricular connections

Vessel size, patency, and flow (both velocity and direction)

Relative and absolute sizes of the aortic isthmus and ductus arteriosus

Pulmonary artery bifurcation

Position of the transverse aortic arch and ductus arteriosus relative to the trachea
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The following connections should be also evaluated as part of a segmental analysis:

Atrioventricular junction: anatomy, size, and function (stenosis or regurgitation) of atrioventricular (eg, mitral

and tricuspid or common atrioventricular) valves

Ventriculoarterial junction: anatomy, size, and function (stenosis or regurgitation) of semilunar (eg, aortic

and pulmonary or truncal) valves, including assessments of both the subpulmonary and subaortic regions

Grayscale imaging

yunesvzehfiddgiliiensnsaaiiolilateyasiaiidesnisduandumisei 4
ﬁﬁﬂ@i@lﬂ‘ﬁ’ﬁa four-chamber view, including pulmonary veins, left ventricular outflow tract,
right ventricular outflow tract, Branch pulmonary artery bifurcation, three-vessel view (in-
cluding a view with pulmonary artery bifurcation and a more superior view with the ductal
arch), short-axis views (low for ventricles and high for outflow tracts), long-axis view
(if clinically relevant), aortic arch, ductal arch &g superior and inferior vena cava AILLAR
Tumsnedl 5% uazgudt 3-5°

A15197 5. wangiin1sasamlavesmsnluassa

Four-chamber view, including pulmonary veins

Left ventricular outflow tract

Right ventricular outflow tract

Branch pulmonary artery bifurcation

Three-vessel view (including a view with pulmonary artery bifurcation and a more superior view with
the ductal arch)

Short-axis views (low for ventricles and high for outflow tracts)

Long-axis view (if clinically relevant)

Aortic arch

Ductal arch

Superior and inferior venae cavae
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Representative Scan Planes

1. Four Chamber View

2. Left Ventricular Outflow Tract

3. Right Ventricular Qutflow Tract

4. Three Vessel View with Main PA Bifurcation
5.Three Vessel View with Ductal Arch

6. Three Vessels and Trachea View

E‘Uﬁ 3. Lan9II19U09N150923 fetal echocardiography 1. four chamber view, 2. left ventricu-
lar outflow tract view, 3. right ventricular outflow tract view, 4. three vessel view with main
PA bifurcation, 5. three vessel view with ductal arch, 6. three vessels and trachea view"”

Asc Ao: ascending aorta, Dao: descending aorta, LA: left atrium, LV: left ventricle, PA: pulmo-

nary artery, RA: right atrium, RV: right ventricle, Tr: trachea
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1. Bicaval View 2. Aortic Arch View

Aortic Arch Plane

. T ol il

3. Ductal Arch View Four Chamber View

gﬂﬁ 4. LEMININANYIN (sagittal view) V09 1. the superior and inferior venae cavae, 2. aortic
arch, 3. ductal arch y115¥%314 ductal arch wag thoracic aorta agjﬁﬂismm 10-19 a3pn™?

Ao: descending aorta, Ao Root: aortic root, DA: ductus arteriosus, IVC: inferior vena cava, LA:
left atrium, LV: left ventricle, PV: pulmonary valve, RA: right atrium, RPA: right pulmonary

artery, RV: right ventricle, SVC: superior vena cava
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Fetal Heart - Sagittal View

3. Long Axis View

gﬂ‘ﬁ 5. k@n3 1. high short-axis view, 2. low short-axis view, 3. long-axis view'”

Ao: aortic valve, LV: left ventricle, PA: pulmonary artery, RA: right atrium, RV: right ventricle
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93U 3-5 1 Hugunafiuansianddysnegueensnsin fetal echocardiography el

)

<

lotoyadsuanslumsnd 4 udsun 6-9 10unanagusiied1ansnsia fetal echocardiography

MYAFULALIALDE

U 6. uans four chamber view 21ANSATIIMEARULABIAINNE

RA: right atrium, RV: right ventricle, LA: left atrium, LV: left ventricle, PV: pulmonary vein
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UM 7. uans left ventricular outflow tract view 31nNIATIIIEATUFLIAIUNES

RV: right ventricle, LA: left atrium, LV: left ventricle, Asc Ao: ascending aorta
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U 8. uand right ventricular outflow tract view 91AN1SATIVMEARULASIAINNG

RV: right ventricle, mPA: main pulmonary artery, Ao: aorta, SVC: superior vena cava
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UM 9. uans three vessel view 3INNIATIIMLARULAEIAIUDE

PA: pulmonary artery, Ao: aorta, SVC: superior vena cava, Tr: trachea

n'lﬂ%'ﬂﬁw.ﬁmm'mﬁqa color doppler Tun15m573 fetal echocardiography
nsldadudesnudgs color doppler Tun13ns3a fetal echocardiography Wuagly

Tunmsasamsivadeuvenifonlududonuazeioiveine 9% dauandlunmsd 67 war3uil 10-14
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M19197 6. uanaduionnazeTevneslininsIanaudsaninudgs color doppler™

Systemic veins (including superior and inferior venae cavae and ductus venosus)

Pulmonary veins (at least two: one right vein and one left vein)

Atrial septum and foramen ovale

Atrioventricular valves

Ventricular septum

Semilunar valves

Ductal arch

Aortic arch

UM 10. uanansldniuidesaiuigs color doppler Tun13ms3a pulmonary veins (PV)
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UM 11. uanansldniuidesaiuias color doppler Tun13ms33 ventricular septum (VS)
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UM 12. uanansldaiiuidesaiuias color doppler Tun13ns3a atrioventricular valve

TV: tricuspid valve, MV: mitral valve
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UM 13. uanansldniuidesaiuias color doppler Tun13m333 aortic arch (AA)
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3UM 14. uanansldaduidesninudas color doppler lunisasianuanuRavesniisnuviswiilavies

841957

VSD: ventricular septal defect

mﬂ%’ﬂﬁmﬁmmmﬁqa pulsed doppler Tun13ns7a fetal echocardiography
N159924 fetal echocardiographyIﬂﬂiﬁi’fﬂgmﬁmmmaq\‘i pulsed doppler agagluaunsa

< & = ! & = ) v Y S _(13)
mijﬁlﬂ']r]llLirJGUENLaa@mlwaNquwa@@La@@v‘ﬁa@’]835‘1/]m@ﬂﬂ’]i@i'ﬂﬁ]\lﬂﬂ\ul,a@ﬁiumqiqqm 7

way
~ Ko 1y a a 2 o vy
JUN 15 wenanfifaanunsaldvenmnusuusivesnnuiaunivesduiilasale

AAUEEIALAES pulsed doppler §aansnsaldnsiavaenionuIEUTINATUNITI AL

nsguasnyImsniuassiu n15lY pulsed doppler WiensaamImasndan ductus arteriosus

AUNEINA indomethacin wiedudin1sidunssinaan
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M99 7. uanaduiionnazeTeisinesliniinsianaudsaninudgs pulsed doppler™

Right and left atrioventricular valve

Right and left semilunar valve

Pulmonary vein (at least two: one right vein and one left vein)

Ductus venosus

Suspected structural or flow abnormality on color doppler imaging

JUT 15. uananisldnduidesninuiias pulsed doppler lunisnsiavaeniien ductus venosus (DV)

N15IAONTIUAZAINITNNSLAUVDIHILA (heart and rhythm assessment)
mMsTsnruarimnsmsdurestilamsnluassfiuansavilalaeld 2 wada do nsld

doppler %38 Msld M-mode faguil 16 wag 17 lnsArwesdnsinsiuvesiilamsnundlutaa

Insunadiaes Ao 120-180 Aot mnwalamsndudnnin 120 afwsioundiGendn fetal brady-

cardia lnganusvensinn1eiifuandlun1sned 8 1Wu n1snuineendiay nianassasuUseniu
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e1lungu beta-blocker wivninlavasmsnsiusini 180 aswiewniiunin fetal tachycardia
anvguasnRiaduantlunsed 9 wundadnssadld Innsfiawelugenisisessd dJudu mnd
nsnTanuiilamsniuindmizalsn Tz siuvesiilaviesuuLaza19eg 1Az BYn

faguil 18

mli UL

t 2 HR 130bp

Gn

UM 16. wansnsldndiuidssninudias pulsed doppler lun1snsiaingnsnswiuveiila
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UM 17. uansnisldnquidesninuiias M-mode Tun1snsiaingnsnisiiuvesiila

A: atrial contraction

M13199 8. UansamneIN1sANElamsnisiutn (fetal bradycardia)

#7110 INAIAN

#7L96NNIIN

AMUAULARAFN

YINDDATLIU

UBUMIY (supine position)

GREGELARGTY

v
@

Hszsuthmasmidunaiuiu

AnuRaUnfvasn1sibdnluiila

Wulsa systemic lupus erythematosus

ANMUNNITVDITILALAN TR

Fudsgmuengu beta blocker

mﬁﬂﬁqmmﬁﬁw (fetal hypothermia)

n15kAYI epidural, spinal anesthesia
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A15197 9. waRsEMATRINIsAIZIlasnngT (fetal tachycardia)

ANNUNINUIIAN AARRINNIN
Jl Y1ADONTLIY
AnLte Chorioamnionitis
Hyperthyroid o
Anxiety AnuRaunfvesnsinluinlumla

iﬁ%’umﬂa:m beta-sympathomimetic drugs
(terbutaline, salbutamol), illicit drug (cocaine,

methamphetamine)

AMUANITVDINILALAN TR

=

YR

UM 18. uanamsldaquidesninuigs M-mode lumsnsaindnsnsiuresilaniadansuuy

trigeminy with blocked

A: atrial contraction, V: ventricular contraction
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N1359A cardiac biometry
AunfiresnvedlastasiwilamsnladnsvinisAinweenuluguuuy percentile uag
A1 z score TasAunfvedlassadsiilamanazduegfuengasss™® nawhnsirruauugiil
Tolagldlvun 2 66 (2-dimensional (2D) image) Tnseadeiimsin Ao aortic valve, pulmonary
valve, tricuspid valve, mitral valve ﬁ{igﬂ‘ﬁl 19 uag 20 @ulassaievesiilady 9 Fam1519it 1017

wuzihriamnanameaiudgmunguaInuImsnilasiasnwesilaviensviauvesila

2+3 Cardia
HM P17.50 - 3.0

UM 19. uanansldnuidesnuigeinvunnves aortic valve
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UM 20. uanansldnuidesnuigeinvunnves pulmonary valve

A15197 10. wanslassasadu q wesilamsniuuzihliinnmnasanuimisnidauiaun@ves

1As9@s19vsan1svinauraaiila

Additional fetal cardiac biometry

Right and left ventricular lengths

Aortic arch and isthmus diameter measurements from the sagittal arch view or 3-vessel

and trachea view with comparison of the aortic isthmus to ductus arteriosus

Main pulmonary artery and ductus arteriosus measurement

End-diastolic ventricular diameter just inferior to the atrioventricular valve leaflet in

the short- or long-axis view

Thickness of the ventricular free wall and inter- ventricular septum in diastole just

inferior to the atrioventricular valve
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Cardiothoracic ratio

Additional measurements if clinically relevant, including:

Systolic ventricular dimensions (short or long axis views)

Transverse atrial dimensions

Branch pulmonary artery diameters

N13M9939N1591197U989921an1sn (cardiac function assessment)

mMsiuvesilamsnaunsansiald 2 Luu A

1. Qualitative assessment LJun1snsiagnisiuvesissiilamenwalaedunnain
AnuzNISTUMMINATIANUIIMISAINTIE cardiomegaly, atrioventricular valve regurgitation
way hydrops fetalis AMgAINaMIUIIINTINUYeslansninunddududedinisnsrauuy
quantitative assessment moll

2. Quantitative assessment Jun1snsagn1svihauresissilalagldinaiianismnsia
Frendudeimnigdmaiiegdagluninsn msvssdunshaesilamaniuasnsauudld
Ju 3 egedauanaseazidenlunsed 119 fe

2.1 Systolic function

2.2 Diastolic function

2.3 Global cardiac function
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(33)
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ANNITHIID

AINUNUNY

Tua/iadia

Systolic function

blood volume estimation

Ejection fraction

AndIUVDAEIATNIDBNNIRINTRID
Teaangbulnasasiladud

2D, M-mode, 2D speckle
tracking

Cardiac output (g‘U‘ﬁl 21)

Yumsvendenfiguanesnaniiila
viesansluwsazui

2D, conventional doppler,
STIC

Myocardial motion

Annular displacement (E‘Uﬁ 22)

msldsunlasszeenisimaaulm

U84 atrioventricular valve

M-mode or 2D speckle
tracking

Systolic annular peak velocity

3 -
ﬂ’J']iJLi’J‘UENﬂ’]iLﬂaau‘IVI’J

atrioventricular valve

Spectral or color TDI

Myocardial deformation

Strain ﬁumm&uaqmiw?auwaagﬂi'N Color TDI or 2D speckle
tracking imaging
Strain rate fmuﬁaﬁuaqmsm?iﬂuuﬂmgﬂi'w Color TDI or 2D speckle

tracking imaging

Diastolic function

Precordial vein blood flow

patterns (DV and others)

% a =
anwan1sivadeuvedenly
vaaniioniingila

Conventional doppler

E/A ratio (3U# 23)

0718 1UTENIN early (E) and late
(A) ventricular filling velocity

Spectral or color TDI

valve Wagn15iUaved mitral valve

E/E’ ratio 8n31dUANLSIVE Transmitral- | Conventional doppler and
to-mitral annular diastolic spectral TDI
velocity ratio

IRT T2YZANTENINNITUATOL aortic Conventional doppler or

spectral/color TDI

Global cardiac function

MPI (myocardial performance
index) (3U7 24)

Bn318IUVDY isovolumetric times
(contraction + relaxation) wag

ejection time

Conventional doppler or

spectral/color TDI

STIC: spatiotemporal image correlation, TDI: tissue doppler imaging
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- ~0.969m,
LVOT-Peak PG 3.76mmt
LVOT-TAmax  -0.511m,
LVOT-TAmean -0.263m,
LVOT-Mean PG 1.42mm

LVOT-VTI 0112

n
(VMF 90 Hz
}V Angle 0

-

»

B20°/

Qual g

TAPSE (Tricuspid annular plane systolic excursion)

SUN 22. uanIN13m399 annular displacement 438 tricuspid annular plane systolic excursion

Y

(TAPSE)




The Stories of Success @

WMF 90 Hz
SV Angle 0
Size 9.0mm
Depth 68.7mm
Frq mid

PRF 7.0kHz

§1J17i 23. WEAIN1IMIID E/A ratio

MF 90 Hz ; ‘ - =

V Angle 0 - . B LVOT-ICT
ize 10.0mm : Sl | ! LVOT-IRT
fepth 68.0mm > - LVOT-TEI (ICTIRT)
rq mid g A
RF 5.5kHz : : RIT 2

-15

-30-
-45=
60—

.75 = \ | i |

g‘dﬁ 24. Lg@aIN1371539 myocardial performance index
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v < .

walAN15A$23%21AaN15nDUY 6 (complementary imaging strategy)
nsnsmlanisnmemallndy q Nuenmtieanina1undeeuy 3- uay 4-dimentional

ultrasound TullagtudelalafinnsuunldegaunsnatsenvaededinisAinuideiuduiieaiu

Uselgyrlunisnsiamenaia 3-D way 4-D 9

%’agaaﬁ"\wamaaLﬂéaamsqaﬂﬁuLﬁaaﬂ'sm?{qa

Lﬂ%qmaﬁ]ﬂ?iul,?immmﬁqqm%mm fetal echocardiography i duedesiianinsnnsa
Tneld M-mode, pulsed doppler waz power/color doppler ¢ ludrumesiansaanrsiinaingaa
UU curvilinear Wag endovaginally transducers

luduvesnnudvernsafidentdduegivanumunvemiviswemdgninssd e1gassa

=

Tngluuinanudvesmdudssmnangains1anamtnyesregn 1-9 wnsdsnd nnasianeos

AAAALITANUIUINAIWANTU 5 LneLFsnd

auUaanfgvaINIsnsIaialanisnluassaflgafudssaunsge
nsnmalamanluassdmendudesninuigeiinigld 2-dimentional (2-D) imaging,
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