Congenital heart disease (CHD) is, by definition, cardio-
vascular disease present at birth. )

"As defined, CHD is one of the|
most c serious ¢ 1 occurring in|
up to 2% of liveborn children, and in an even higher per-
centage of fetuses.?

Second Edition

Table 8.5 Incidence of CHD in liveborn children. Data on percentages from reference 73, data on
incidence per million from reference 2

Lesion

Lowest_25%  Median Highest Median Highest

Ventricular septal defect™* 7 z 502 9 6616
Patent ductus arteriosus 160 2108
Atrial septl defect 3 us 3 5o 22
Atroventricular septal defect 106 71

s s nss

120 25 105
08

Transpositin of the great . L 84

arteries

Tetralogy of Fallot X 6 104

CORDUL FETAL NORMAL ECOGRAFIC ’
ULTRASOUND OF THE NORMAL FETAL HEART v . ;

‘Double et Let ventricle: Y . 27
‘Double outet right ventrice Y 0 L 0 a3

Total anomalous pulmonary X Y 9 28
venous connection

Miscellancons y z 29

Marius Vicea CALOMFIRESCU

CORDUL FETAL NORMAL ECOGRAFIC

> 98% MULTUMIRI PENTRU
AJUTOR

DR.VEDUTA ALINA

> 98% “blind success rate” SLDRTUDORACHE
STEFANIA

CONF.DR.MARGINEAN
CLAUDIU

S0 MUCK T0 DO,
SO FEW PEOPLE 10

DO IT FOR

MEY

> 98% no malpraxis

> 98% no echocardiography

2 SOCIETATEA ROMANA DE ULTRASONOGRAFIE IN
CORDUL FETAL NORMAL ECOGRAFIC sn “ﬂ ORSTEICA 3| GINECOOGIE

................................................ Bucuresti, Romania
~

WWW.STU0g.ro

> screening

. . . Ghid de examinare ecografica de anomalii fetale in trimestrul IT
> ghiduri examinare

7. Cordul fetal — se evalueaza unghiul axului cardiac / ax antero-posterior toracic

> SRUOG Imaginea de 4 camere - normala
- localizarea cordului (stinga/dreapta. inclinare)
> ISUOG N IR . o .
- atriile (aspect specific si diferit drept si stang cu evidentierea venelor pulmonare in AS)
- ventriculele
> T3 R .
- septul interventricular
> T1 - septul interatrial primar cu valva orificiului Botalo in stanga
- planul valvelor atrio-ventriculare
> atipic / borderline - crucea cordului
Originea vaselor mari - normal
> timing logic? - canalul de cjectic al a.aorte (LVOT )

- valva aortica
- canalul de ejectie al a. pulmonare (RVOT )
- valva a. pulmonare

Imaginea de 3 vase (3V) - normala

Imaginea 3 vase si traheea (3VT) ( ductul arterial 5i arcul aortic imaginea in

5 Artera subclavie dreapta -traiectul normal prin fata traheei 6

5 6



SOCIETATEA ROMANA DE ULTRASONOGRAFIE IN
OBSTETRICA S| GINECOLOGIE

Bucuresti, Romania
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Model pentru rezultat examinare ecografica de anomalii fetale in trimestrul

*Cordul fetal —

Imaginea de 4 camere - normala / nevizualizat/neevaluat / anomalii.
Originea vaselor mari - normale / nevizualizat/neevaluat / anomalii.
Imaginea de 3 vase (3V) - normala / nevizualizat/neevaluat / anomalii.

Imaginea 3 vase si traheea (3VT) - normala / nevizualizat/neevaluat / anomalii.

Artera subclavie dreapta - normala / nevizualizat/neevaluat / anomalii.

™

Ultrasound Obstet Gynecol 2013; =
Publahed olne in Wiey Online Lbrary (wieyonlinlbry.com). DO 10.1002/u0g 12403

&isuog..

ISUOG Practice Guidelines (updated): sonographic screening
examination of the fetal heart

~

Corasound Obrer Gyuseal 2013 4
Publiched online in Wik Orline Library

onlinslibrary. com) DOI: 10 10020z 12403

X1su0g..

N

HIDUR

Ghidurile de Practica ISUOG: evaluarea cordului fetal in cadrul
ecografiei de screening pentru anomalii structurale din trimestrul al doilea

7 8
Imaginea de patru camere Imaginea de patru camere
" - Imaginea de patru camere obfinuti la Imaginea de patru camere obfinuti la
Virsta gestationala examinarea cordului fetal implica evaluarea examinarea cordului fetal implic evaluarea
atentd a unor criterii specifice si nu trebuie atentd a unor criterii specifice si nu trebuie
Examinarea ccograficd a cordului fetal se face confundati cu simpla numiritoare a confundatd cu simpla numiritoare a
optim intre 18 si 22 de saptimani de gestafie, camerelor cardiace. Principalele elemente de camerelor cardiace. Principalele elemente de
desi multe dintre structurile anatomice pot fi examinare pe sectiunea de patru camere sunt examinare pe secfiunea de patru camere sunt
vizualizate Ia un nivel adecvat si dupd 22 de prezentate in Tabelul 1 si Figurile 15i 2. prezentate in Tabelul 1 si Figurile 1 5i 2. — - E—
saptaméni. In unele cazuri, mai ales la fefi cu e 06062016 105
translucentd nucali crescutd in primul trimestru, Tabel 1. Evaluarea situsului/lateralititii fetale si a Tabel 1. Evaluarea situsului/lateralititii fetale si a
se descne depns(area anomaliilor cardiace la iginii de patru-camere. imaginii de patru-camere
sfarsitul Tsi inceputul Situsul si aspecte gener: Situsul si aspecte generale
al H lea"’ 35 Screeningul intre 20 si d Lateralitatea fetala (se vor identifica partile dreapta si Lateralitatea fetals (se vor identifica pirile dreapts si
saptimani face mai putin probabild necesitatea Slngi :].f fml:z d;lu:‘onmma sain uero) ;r;:::alle ff.::z d:p“: orieutarea s n ero)
repetirii  ecografiei  pentru  completarea hmucup,oma.nm‘m Tnins ocuph o treime din aia toracics.
examinarii, desi foarte multe paciente ar prefcra Inima este localizat in mare parte in hemitoracele stang Inima este localizat in mare parte in hemitoracele sting
sa stie dacd existd_anomalii cardiace la fit mai 472 inimi (apexol) ¢ orientata 1 singa I3 u vaghi de 42 iimi (apesul) ¢ orentta |a stinga 1a un uaghi de
devreme in sarcing® Exists patru camere Exists patru camere
Ritmul cardiac este regulat Ritmul cardiac este regulat
‘Nu existi revarsate pericardice Nu exista revarsate pericardice
~ Atiile Atiile
EXAMINAREA CARDIACA Dous atrii aproximativ egale in dimensiuni ‘Dou atrii aproximativ egale in dimensiuni
Foita foramen ovale se deschide in atriul sting Foita foramen ovale se deschide in atriul stang
Luand in considerare timpul scurs de la Septum primum atrial vizibil (la nivelul crucii inimii) e trial vizibil (1a nivelul
momentul publicarii ghidurilor initiale ale vereaele pulmosare afuente n arul sing vereaele pulmonare affunte i srol sting
ISUOG' si dovezile stiintifice acumulate in Doi ventriculi, aproximativ egali in dimensinni Do ventriculi, aproximativ egali i dimensinni
literaturd, considerim ci examinarea de Peretii ventriculari nu sunt hipertrofiati Peretii ventriculari nu sunt hipertrofiati
screeumg a cordului fetal ar trebui sa :{a:pc:dm ‘moderatoare la nivelul apexului ventriculului Banc del ta moderatoare la nivelul ipex\tl\n ventriculului
includa, pe langd imaginea de patru camere
Septul ventricular integru (de la apex la nivelul crucii Sepml ventricular integru (de la apex la nivelul crucii
a inimii §i imaginile tracturilor de ejectie o) i)
ventriculara***¢ Jonctiunea atrio-ventricular si valvele Jonctiunea atrio-ventriculars si valvele
Cricea inimil este infacti Crucea inimil este intacti
Cele doud valve atrioventriculare sunt distincte, se Cele doua valve atrioventriculare sunt distincte, se
deschid si se misca liber deschid si se misca liber
Inserfia valvelor atrioventriculare se face la nivele Inserfia valvelor  atrioventriculare se face la nivele
diferite pe septul ventricular, valva fricuspida se insera diferite pe septul ventricular, valva fricuspida se inseri
‘mai aproape de apex fafa de valva mitrala mai aproape de apex fafa de valva mitrala
9 10
Vizualizarea  tracturilor  de ejectie - i e .
ventriculare Tracturile de cjectic ventriculare pot fi
vizualizate prin angulatia sondei spre capul fetal
Vizualizarca  tracturilor  de  cjectic  ale (tehnica balciajului gradat) (Figura 4). pomind
ventriculului stang si drept (TEVS, TEVD) de la imaginea de patru camera, pentru a
constituic parte integrantd a  screeningului vizualiza incrucisarea normali a marilor vase la
cordului fetal. Este important s3 se evalueze baza inimii. Bifurcatia arterei pulmonare poate
aspectul normal al celor dous vase. inclusiv £ de asemenca vizualizats (Anexi 1. Panel 1 5
originea lor normala (aorta din VS. artera 2). in mod alterantiv, s-a descris i 0 variatie la
pulmonari din VD), dimensiunile lor relative si metoda deserisi_anterior pentru_ exaluarea
pozifia, dar si deschiderea adecvati a valvelor tracturilor de cjectic: tehnica .
arteriale. In situatiile in care aceste date nu pot fi rotationald™ (Anexa S2, Panel 1). De la nivelul
obtinute s recomand evaluarea suplimentara imaginii de patru camere, sonda este inifial
Ca si criterii minime, evaluarea tracturilor de fotatd citre umdrul drept. Accastd tehnicd, care
ejectic trebuie si demonstreze ci marile vase este mai usor de folosit atunci cand septul
sunt aproximativ cgale in dimensiuni si sc interventricular este perpendicular pe fasciculul
incruciscaza in un glu drept la iesirea din ultrasonografic. poate necesita mai multa
ventriculii de origine (incrucisarca normala manualitate, dar permite vizuslizarea TEVS i
in special a continuitatii septo-aortice. Permite
Imagini transversale adifionale pot fi obfinute de  asemenca vizualizarea intregii aorte
si demonstreazi aspecte diverse legate de vasele ascendete fata de tehnica baleiajului gradat in
mari si de structurile inconjuritoare, dar fac care se vede doar portiunea proximald a aortei,
parte din scanarea continud care pleacd de la Indiferent de tehnica folosita, o dati ce TEVS
TEVD si include sectiunea de trei vase (3V) si este viuzalizat, sonda este angulati cefalic pana
sectiunca celor trei vase si traheei (3VT) (Anexd se poate vedea artera pulmonard cu directic Yagel et al, UOG 2001
) L aproape perpendiculara pe cea a aortei.
Evaluarea tracturilor de  ejectie creste Imagini suplimentare ale aortei si arterei
suplimentar gradul de detectic al malformatiilor pulmonare pot fi obtinute prin misearea sau
cardiace majore  fafd gﬁo‘\;g}galea doar a inclinarea sondei citre capul fetal de la imaginea
sectiunii de patru camere’ - Includerea TEVD. Aceste sectiuni corespund imaginii de
in examinarea de rutind a sectiunilor care 3V si 3VT care permit evaluarea relatiei celor
cuprind tracturile de ejectie face posibila doud vase mari cu vena cavd superiozu'z‘t si
depistarca anomaliilor conotruncale ca tetralogia trahcea. La acest nivel se observa si arcul
Fallot. transpozitia marilor vase, originea ductului arterial si arcul transversal al aortei®*®’
comund a ambelor vase m ventriculul drept. n 12

trunchiul arterial comun®®

11
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Vimalizaea  wacnrilor  de cjectie ale

ventrieuhului sting si drept (TEVS, TEVD) :

consttuic parte integranti aserecaingului Imagini transversale aditionale pot fi obtinute
condului fetal Este important si se evalueze Ca s criteri minime, evaluarea tracturilor de 5i demonstreazX aspecte diverse legate de vasele
aspectul nomal al celor doud vase, inclusiv ciectc tcbuic 53 demonstreze ci marile vase mari si de structurile inconjuritoare, dar fac
figinea lor nomnald (aorta din VS, artera sunt aproximativ cgale in dimensiuni 3i s ° d
pulinona din VD), dimensiuaile lor relative i neruciseazh in unghi drept In iesiren din parte din scanarca continud care pleacd de la
pozitia. dar si deschiderca adecvata a valvelor ventriculii de origine (incrucisarea normala TEVD si include sectiunea de trei vase (3V) si

aterale. In situstil i care seeste date m pot sectiunca celor trei vase si traheei (3VT) (Anexd |
obtinute se recomands evaluarea suplimentars. R

13 14

EVALUAREA DOPPLER FLUX COLOR

Desi utilizarea fluxului color Doppler nu este

consideratd obligatoric in aceste Ghiduri,

am familiarizarea cu folosirea acestei
tehnici si incorporarea <i in sereeningul cardiac
de rutina’!. Examinarea Doppler color este o
parte importantd a ecocardiografiei fetale si
rolul sau in diagnosticul BCC este bine stabilit.
Examinarea Doppler color poate i folosita si ca
tehnica de screening daca operatorul are
competenta necesari. Examinarca Doppler color
poate facilita vizualizarea diferitelor structuri
cardiace si poate demonstra anomalii de curgere
ale fluxului sanguin. Poate fi de asemenea foarte
utili in evaluarea anatomiei cardiace la
pacientele obeze™ si poate  imbundtati
suplimentar ratele de detectie ale anomaliilor
cardiace majore la sarcinile cu risc crescut™ .
Setarile optime pentru folosirea modului
Doppler color includ utilizarea unei casete de
investigare (regiune de interes) de dimensiuni
‘mai mici, adaptate structurii investigate (aceastd
adaptare are cel mai important efect asupra
frecventei cadrelor), folosirea unei frecvente de
repetitie a pulsurilor adecvata (PRF), persistenta
scizuta a culorii si setari de achizifie (gain)
adecvate pentru a obfine imaginca curgerii
fluxului de singe prin valve si vase (Anexa S2).

M09
Tib 0.

15 16

Tib 0.1
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TRIMESTRUL 1

ediine

5530 | 57

Prenatal Detection of Congenital Heart
Defects at the 11- to 13-Week Scan

Using a Simple Color Doppler Protocol
Including the 4-Chamber and 3-Vessel
and Trachea Views




TRIMESTRUL 1

= UNIVERSITATEA DE
UMF MEDICINA S| FARMACIE
< TIRGU MURES

Clinica de Obstetricd si Ginecologie | Clinica de Cardiologie Ill Copii

CURS DE ECOCARDIOGRAFIE FETALA
01- 02 iulie 2016

Organizatori : Profesor dr. Rodica Togénel

Conferentiar dr. Claudiu Marginean

9.00-11.00 Screening-ul de prim trimestru pentru depistarea anomaliilor cardiace

First trimester screening for the fetal cardiac anomalies dr Fred Ushakov (Londra)
11.00-11.30 Coffee break
11.30-13.00 Sesiune live de ecografie fetald: cord de trimestrul |

Live session of the fetal ultrasound: first trimester heart dr Fred Ushakov (Londra)

2%
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ATIPIC / BORDERLINE

UNIVERSITATEA DE
UMF MEDICINA S| FARMACIE
TIRGU MURES

Clinica de Obstetricd si Ginecologie | Clinica de Cardiologie Ill Copii

CURS DE ECOCARDIOGRAFIE FETALA
01- 02 iulie 2016

Organizatori : Profesor dr. Rodica Togédnel

Conferentiar dr. Claudiu Marginean

14.00-14.20  'Borderline findings' in screening-ul pentru depistarea malformatiilor cardiace fetale
'Borderline findings' in the screening for fetal cardiac anomalies—

dr Claudiu Marginean(Tirgu Mures)
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Capitolul IV Agresiuni asupra fatului

Articolul 201

fntreruperea cursului sarcinii

(1) intreruperea cursului sarcinii sivarsitd in vreuna dintre urmétoarele
imprejurari:

a)in afara institutiilor medicale sau a cabinetelor medicale autorizate in
acest sco

b) de catre 0 persoand care nu are calitatea de medic de specialitate
obstetrica-ginecologie si drept de liberd practicd medicald in aceastd
specialitate;

©) dacs vérsta sarchnll & depésit paisprezece siptimani, se pedepseste cu
inchisoare de la 6 luni la 3 ani sau cu amenda si interzicerea exercitarii
unor drepturi.

(2) Intreruperea cursului sarcinii, sivarsitd in orice conditii, fir3
consimtdmantul femeii insdrcinate, se pedepseste cu inchisoarea de la 2 la
7 ani si interzicerea exercitarii unor drepturi.

3) Daci prin faptele previzute Tn alin. (1) si alin. (2) s-a cauzat_femeii
ins3rcinate o vitimare corporald, pedeapsa este inchisoarea de la 3 la 10
ani si interzicerea exercitdrii unor drepturi, iar dac3 fapta a avut ca urmare
moartea femeii insircinate, pedeapsa este inchisoarea de la 6 la 12 ani si
interzicerea exercitdrii unor drepturi.

(4) Cand faptele au fost sivarsite de un medic, pe langi pedeapsa
inchisorii, se va aplica si interzicerea exercitérii profesiei de medic.

(5) Tentativa la infractiunile prevézute in alin. (1) si alin. (2) se pedepseste.
(6) Nu constituie infractiune Intreruperea cursului sarcinii in scop terapeutic
efectuatd de un medic de specialitate obstetrica-ginecologie, pani Ia varsta
sarcinii de doudzeci si patru de saptdmani, sau intreruperea ulterioara a
cursului sarcinii, in SCop terapeutic, in interesul mamei sau al fétului.

(7) Nu se pedepseste femeia insércinata care isi intrerupe cursul sarcinii.

WAPODCA

= @

[ et " PORTAL LEGISLATIV

o Compea st
o MR Tl . A
ORDIN nr. 359 din 4 aprilie 2012
privind criteriile de inregistrare si declarare a nou-néscutului
b EMITENT  MINISTERUL SANATATII
g

Publicatin MONITORUL OFICIAL nr. 237 din 9 aprilie 2012
Articolul 1

Produsul de conceptie expulzat sau_extras complet din organismul_matern,
indiferent de durata amenoreei ori varsta de gestatie, este declarat nascut viu
dacs prezints dupa expulzie sau extragere unul dintre urmatoarele semne
viatd: respiratie spontand, activitate cardiaca (pulsatii ale cordonului ombilical)
ori contractia voluntaré a unui muscl

Articolul 2

(1) Acesta va f inregistrat ca nou-nscut viy n registrul de nasteri al unitdti n

Conduita in
nasterea prematura
SERIA GHIOURI CLINCE PENTRU OBSTETRICA 31 GINECOLOGIE

10Revizia 0
12122010

Nagterea prematurd este aceea care
survine intre 26 (varsta gestagionald la
care fatul este considerat viabil) si 37
de saptamani complete de amenoree.
Termenul "varsta viabilitdtii fetale"
definegte virsta gestationald la care un
fat este capabil
afara organismului matern.

supraviefuiascd in

Expulzia spontand a fatului in afara
organismului matern care are loc
inaintea atingerii varstei viabilitatii
fetale poartd denumirea de avort
spontan. (1)

care s-a produs nasterea, imediat dupd expulzie, de citre medicul
specialitateobstetrica-ginecologie care a asistat, a supravegheat sau “
Constatat nasterea, dacd varsta gestationald este mai mare de 24 de
s3ptamani.

(2) Produsul de conceptie expulzat la 0 varsts gestationald mai mics de 24 de
s3ptamani care prezinta semne iats va beneficia de ingrijiri de terapie
intensivé neonatald si va fi mreglslrat ntr-un registru special pentru aceste
cazuri, dupa care la implinirea varstei de 24 de saptamani de gestatie, va fi
inregistrat n registrul de nasteri.

Articolul 3

Pentru nou-nascutul viu se completeazi foaia de observatie clinicd a nou-
nascutului.

Fétul niscut mort

Articolul 4

(1) Produsul de conceptie frs semne de viatd expulzat din organismul matern
dupd varsta de gestatie de 28 de siptdmani este declarat fét ndscut mort.

(2) Acesta se inregistreazi ca fit nascut mort in registrul de nasteri de citre
medicul de specialitate obstetrica-ginecologie care a asistat sau a supravegheat
nasterea.

Articolul 5

Expulzia din organismul matern a unui produs de conceptie féra semne de viats
inainte de varsta gestationals de 28 de saptimani este declarats si inregistrata
ca avort. 0

29
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Transpozitia de vase mari
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ccTVM
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Dr. Stefania Tudorache @
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“Fricile
nu sunt altceva
decat

o stare a mintii.” A Napoleon Hill

"Curgjul Inseamna
rezistenta la fricqg,
stapanirea fricii,
nicidecum
absenta fricii.”

Mark Twain
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jike "*"Q Transpozitia de vase mari?

- -relativ frecventa (5-7% din toate ACC) (0.3 cazur1/1000 nn vi1)

- -aproape intotdeauna i1zolata (niciodata anomalii cromozomiale, extrem de rar anomalii

asociate, cardiace - 30% DSV, de obice1 membranos, uneori StP — ROT obstruction sau
extracardiace)

- -rate de detectie slabe (3-17% )(!!)

- -foarte bine tolerata in utero

- -morbiditate s1 mortalitate nn scazuta, daca e dg antenatal

J
¢
&
- -prognostic postchirurgical excelent, daca se intervine inainte de aparitia complicatiilg

7N\



Transpozitia vaselor mari (TVM) este un tip de malformatie cardiaca congenitald, in care
cele doua artere mari (aP s1 Ao) sunt inversate, adica:

- Ao 1ese din VD s1 primeste sange neoxigenat, care este trimis tnapoi in organism, fara a fi
oxigenat,

- aP1ese din VS, primeste sange oxigenat s1 1l trimite 1ar in plamani.

Vessel Connecting Aorta
and Pulmonary Artery

Opening
Between
Atria

AO = Aorta

i PA = Pulmonary Artery
Vessels Switched :
B Oxygen-rich Biood ;’; = :it}ﬂh:\x;qm
= Right Atrium
Il oxygen-poor Blood LV = Left Ventricle

M Mixed Blood RV = Right Ventricle

= concordanta AV si discordanta V-arteriala
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Malformatiile cardiace congenitale asociate cu TVM sunt:

- Defectul septal atrial (DSA) - o comunicare anormala intre cele doua atri1, ce produce
un sunt stanga-dreapta intre cele doua cavitati.

- Defectul septal ventricular (DSV) - lipsa unei portiuni a SIV, care pune in comunicare
directa cele doua cavitati ventriculare (aproximativ 20% din copiii nascuti cu TVM au asociat
DSV).

- Persistenta canalului arterial — CA este un vas care pleaca in viata intrauterina din aP
spre Ao; acesta se inchide in mod normal 1mediat dupa nastere; daca nu se inchide, sangele
circula intre aP s1 Ao. La copuil cu TVM, se administreaza dupa nastere prostaglandina E1,
pentru a mentine deschis canalul arterial.

- St P (obstructia tractului de ejectie a VS)



Factori de risc pentru TVM

Cauza exacta a aparitiei TVM nu este cunoscuta, insd mai multi factori pot creste
riscul de aparitie:

- DZ matern

- infectia rubeoloasa (s1 alte boli virale) contactata in primul trimestru
- prezenta TVM sau a altor ACC la unul dintre parinti

- consumul excesiv de alcool in timpul sarcinii

- alimentatia necorespunzatoare (dieta saraca) in timpul sarcinii
-varsta materna peste 40 de ani

-sdr. Down.



Simptomele TVM

- Cianoza (tegument, buze, pat unghial (TVM este cea mai frecventa malformatie

cardiaca congenitala cianogena) - apare de obicei in primele ore de viata.

- Dispnee

- Slabiciune s1 oboseala (din cauza tolerantei reduse la efort, alimentatia naturala poate fi
deosebit de dificild).

- Degete ’hipocratice” (unghii lucioase si curbate convex, comparate cu “’sticla de ceas”,
la maini s1 la picioare)

- Intarziere in crestere si dezvoltare

- Lipotimie sau sincopa (pierdere temporara a constiente1, absenta/alterarea semnelor
vitale).



Complicatiile TVM:

- Hipoxia.

- Insuficienta cardiaca congestiva (se dezvolta intotdeauna, cu exceptia cazurilor
in care exista malformati1 cardiace asociate, care permit amestecul sangelui oxigenat cu
cel neoxigenat).

- Boala vasculara pulmonara obstructiva.

- Moartea.

Fara interventie chirurgicala, TVM este fatala, in majoritatea
cazurilor, in primele sase luni de viata !!!



Diagnostic

Diagnosticul de TVM poate fi stabilit cu ajutorul ecografiei prenatale.

Dupa nastere, suspiciunea se precizeaza clinic (cianoza si/sau dispnee).

Radiografia toracica (informatii indirecte)

Electrocardiograma (necaracteristica) (aritmii).

Ecocardiografia (identifica s1 defecte cardiace asociate, DSV, DSA).

Cateterismul cardiac - procedura invaziva, informatii detaliate despre structurile
cardiace (abord prin vena sau artera femurala, pana la nivelul inimi1 —AS; in cursul
Interventiel se masoara presiunea sangvina si a oxigenului in cele patru cavitati ale
inimii, precum s1 in aP s1 in Ao; frecvent se injecteaza o substanta de contrast, pentru
vizualizarea mai clara a structurilor intracardiac.



Tratament

Tot1 nou-nascuti1 cu TVM necesita interventie chirurgicala, pentru
corectarea defectului cardiac.




Tratament inaintea interventiei chirurgicale

- Medicatie. Prostaglandina E-1 — mentine deschiderea CA, creste fluxul sangvin si
realizeaza amestecul sangelul oxigenat cu cel neoxigenat, reduce hipoxemia s1 acidoza
metabolica, previne socul circulator. Oxigenoterapia este aplicata in cazurile cu hipoxie.

- Septostomia atriald. - crearea sau largirea unel comunicari interatriale, pentru a realiza
amestecul sangelu1l oxigenat cu cel neoxigenat. Septostomia este obtinuta prin ruperea valvel
foramen ovale, cu ajutorul unui cateter cu balon, in cursul cateterismului cordului stang, sau
prin septostomie cu lama (septostomia atriala chirurgicala este rareori necesara). -

- Operatia de "switch atrial"- realizarea unui “tunel” intre cele doua atrii. Interventia
deviaza sangele neoxigenat spre VS si aP, iar sangele oxigenat este deviat spre VD si Ao. In
urma procedurii, VD trebuie sa pompeze sange pentru intreg corpul, in loc sa vascularizeze
doar plamanii. Aceasta procedura este asociatda cu multe complicatin (aritmii, obstructia
tunelului , insuficienta tricuspidiana, disfunctia VD).



Septostomie atriala ( cateterizare cu balonet)

@M The Children’s Hospital of Philadelphia®
THE CARDIAC CENTER | heart.chop.edu




Interventia chirurgicala

- Operatia de "switch' arterial - cel mai des folosita; efectuata de obicel in prima luna
de viata. aP s1 Ao sunt mutate in pozituile lor normale: aP este conectata la VD, 1ar Ao
este conectata la VS.

Arterele coronare, deasemenea, sunt conectate la Ao. In cazul asocierii DSA, DSV,
acestea sunt inchise in timpul interventiei chirurgicale.



Operatia de ”switch arterial” in tratamentul TVM
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Dupa interventia chirurgicala

Risc crescut de a dezvolta endocardita infectioasa.

Tratamentul antibiotic este necesar ori de cate ori pacientul trebuie sa efectueze o manevra
invaziva (interventil stomatologice, procedee chirurgicale, nastere prin operatie cezariana,
traumatisme, endoscopie digestiva superioara, colonoscopie, cistoscopie, tubaj gastro-
duodenal etc)



Ce gasim ecografic?

1. Nu 3VTv ”V sign”, c1 un singur vas mare (arcul aortic transvers) (Ao € pozitionata
anterior s1 superior de aP), s1 VCS la dreapta

2. In axul scurt se vizualizeaza ambele vase, ca niste structuri circulare, adiacente (aP nu
este vazuta intr-o sectiune logitudinala, care “infasoara” Ao)

3. In sectiuni logitudinale, arcul Ao est
da nastere vaselor ce se indreapta cran
cane”, este orientata si se curbeaza spre
aP arata semnul ”hockey stick”

4. Harta Doppler nu este necesara in T II, dar ajuta diagnosticul, si precizarea de asociere a
DSV, ca si la confirmarea unui FO patent.
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NUMAI 4CV?

NOYE.

...CHIAR DACA E EXCELENTA

Numai 30% din anomaliile marilor vase asociaza si imagine anormala de 4C....



te MuatTlave

MARILE VASE DE LA BAZA CORDULUI

Vizualizarea marilor vase de la baza inimii (canalele de
ejectie ale Ao din V'S si al aP din VD) este considerata
parte integranta a examenului de screening cardiac fetal.

mmmm) [xaminarea trebuie repetatd pana cand sunt obtinute!
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Transpozitia de vase mari

corectata congenital
ccIVM




ccTVM (dubla discordanta)

Discordanta AV si ventriculo-arteriala
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ccIVM

Asociere de discordante atrio-ventriculare si ventriculo-arteriale.

Normal: VS pompeaza sange in tot corpul, VD pompeaza sange doar in
plamani, pe o distanta mica. VS are o forta de ejectie mai mare decat VD,
indeplineste un lucru mecanic mult superior.

In ccTVM, in embriogeneza, apar defecte de rotatie, si cei doi ventriculi sunt
inversati (VS, cu forta de ejectie mai mare, pompeaza sangele in plamani, iar
VD, cu o forta de contractie inferioara, are datoria de a pompa sange in tot
corpul. Evolutia pe termen lung a acester afectiuni depinde de abilitatea VD de
a face fata acestei sarcini.



Cazurile de ccTMYV 1zolate sunt extrem de rare (0.5-1% din toate ACC).
Frecvent, prezinta asocieri (spre deosebire de TVM)

Prognosticul pe termen lung s1 tipul de terapie adecvat este de obicel in relatie cu
coexistenta altor anomalii.

Cel mai frecvent, ccTVM asociaza:
- DSV

-

- Regurgitare TrV (“Ebstein-like” tricuspid valve)

- |Bloc de conductie (uneori impune aplicarea de pacemaker artificial)



Datorita inversarii duble (VD morfologic- mVD este situat in partea stanga, iar
din el 1s1 are emergenta aP, 1ar VS morfologic -mVS este situat in partea dreapta,
1ar din el 1s1 are emergenta Ao), in cele din urma, paradoxal, fluxul sangvin are
un traseu normal, desi cordul este anatomic profund anormal.

De aceea a fost adoptat termenul, destul de incorect, ce poate duce la confuzii, de
“transpozitie corectata”. Aceasta malformatie cardiaca este una din cele mai
complexe.



Simptomele ccTVM

Extrem de variate, dependente de asocieri, de la nou-nascuti cu stare grava, cu
saturatie scazutd in O,, ce necesitd ingrijiri imediate, pand la adulti asimptomatici

pentru multe decade, la care nu se impune nici o interventie.

In multe cazuri, pacientii sunt pauci- sau asimptomatici in copilirie si tinerete, si
dezvolta simptome odata cu inaintarea in varsta (prin insuficienta valvulara,
anomalil de conductie electrica, sau insuficienta VD). Prognosticul este mai bun
in ccTVM 1zolata.

Simptomele pot fi: tendinta la lipotimie (prin bloc), fatigabilitate (insuficienta de
pompa VD si regurgitare)



Diagnostic
° Ecocardiografie

° Radiografie torace

° EKG
° RMN cord
° cateterizare cardiaca

Optiuni de tratament

Depinde de tipul si severitatea simptomelor, si de defectele associate. In unele cazuri (mai ales
ccTVM 1zolatd) nu ese necesar tratamentul.

Tipuri de interventii chirurgicale:

Paleative: banding-ul aP (in IC severa), sunturi (in SP severa)

Corective: inchiderea DSV cu petic (complicatie bloc AV complet), inlocuirea valvei (in Reg Tr)
Implantarea de pacemaker in blocul comple AV.

Interventiile sunt complexe si dificile (deci, centralizare)

Urmarire Boala complexa. Uneor1 simptomele se dezvolta tarziu, in cursul vietii.

Urmarire in reteaua de cardiologie intreaga viata, dar 90% rata de supravietuire la 10 ani



Ce gasim ecografic?

Vertfic situs
Verific pozifia inimii in torace

Daca se face analiza secventiala, se constata discordanta AV, dar de obice1 dg este
sugerat/antrenat de anomalia de vase mari.

aP pleaca din mVS, situat in dr, s1 Ao pleaca din mVD, situat in stg, s1 au un traiect
paralel.

ANOMALII 4CV:

- mVD e situat posterior, in stanga, € conectat cu AS: banda moderatoare proeminenta,
atasament apical al valver AV, atasament cordal al valveir AV direct pe peretele
ventricular, suprafata endocardica neregulata, forma mai triunghiulara

- mVS e situat anterior, la dreapta, e conectat cu AD: suprafatda endocardica neteda,
pare mai alungit, formeaza apexul.

Harta Doppler color — importanta in anomaliile cardiace asociate (DSV, StP, Tr reg) si
subliniaza traiectul paralel al vaselor mari
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28 +6 SA
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1.Trim. Card
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FF1/ E2
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23 SA

Valve!!2!?

RAB 4-8L/1OB Mi 0.8

29/90cm/f17Hz Tis 0.2 DI 04.07.2012 09:14:26

Fetal Cardio
Har-low

b (reversed offsetting of AV valve)

Gn -3

Sl (atasare septala a valvei din stg)

E2

Pwr 100 %
Gn -5.4
Frg mid

Qual norm

VWMF mid2

t PRF 5.0kHz

Apex!!?21?

(format de ventriculul anterior)

Venele
pulmonare?

(se varsa in AS)



23 SA

RAB 4-8L/OB Ml 0.8

42118-12-06-22-5 GA=23w0d 29/90cm/17Hz Tis 0.2 DI 04,07.2012 09:17:51
: N Fetal Cardio
: Har-low
Pwr 86 %
Gn -4
C8 /M4
E2

Pwr 100 %
Gn -5.4
Frg mid

Qual norm
VWMF mid2
PRF 5.0kHz




42118-12-06

2
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5 GA=23w0ld

23 SA

RAB 4-8L/0B
29/9.0cm f17Hz

e - -
-- ! *qs

e ————
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Tis 0.2 DI
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04,07.2012 09:16:54
Fetal Cardio
Har-low
86 %
Gn -4
CB /M4
E2

Pwr

Pwr 100 %
Gn -5.4

Frg mid
Qual norm
WMF mid2
PRF 5.0kHz




21 SA

Morfologia
vaselor?

RAB 4-8L/OB MiI 0.9

12118-12-06-22-5 GA=21w2d 2.5/104cm/24Hz Tis 0.2 DI 22.06.2012
- T —

(éé)
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08:51:33
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-

——
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Gn -11.0
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PRFE 1.3kH#
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“Fricile
nu sunt altceva
decat

o stare a mintii.” A Napoleon Hill

"Curgjul Inseamna
rezistenta la fricqg,
stapanirea fricii,
nicidecum
absenta fricii.”

Mark Twain
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VM

1. Asocieri - rar

2. Dg dTVM conteaza (ductal-dependenta)

3. Prognostic postchirurgical excelent




VM

1. Asocieri - rar

2. Dg dTVM conteaza (ductal-dependenta)

YOUHTAAIT

3. Prognostic postchirurgical excelent

4. Diagnostic usor

it’s easy
if you try.
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Multumesc



'‘Borderline findings'’
in screening-ul pentru depistarea
malformatiilor cardiace fetale

Claudiu Marginean



1.Sectiunea abdominala nalta -3 vase?

13.6cm /1.7/33Hz TIib 0.1 13.06

-', » , —

—

-




1. Plan bicav si arc aortic, normal?

<exp D10820-16-06-13-6 GA=27w3d 10.2cm/1.1/48Hz Tib 0.2 13.06.2016 18

-

s
Voluson " -
I e :




D6-13-6 GA=27w3d

10.2cm/1.1/48Hz Tib 0.2
A7

1. Arc aortic-
normal?

 ep D10820-16-06-13-6 GA=27w3d 10.2cm/1.1/13Hz Tib 0.2

-
41comis

\ . x
- Frg I0\"</.
auiT norm

WMEas oW

BRES 8Y2KHZ



1. Vena cava inferioara exista

L [

~~ Exp

D10820-16-06-13-6 GA=27w3d

13.6cm /1.7 / 33Hz

Tib 0.1

13.06.2016 18:12:20

2+3 Trim.
Har-low
100 @
Gn -1
cée/ M7
P2/ E2




1. Vena cava inferioara plus vena
azygos




1. Asocierea unei v. azygos dilatate cu
persistenta de vena cava stg. superioara plus
hlpopla2|e/Cvo

10.1cm /2.8 /53Hz Tis O




2. Sectiunea abdominala inalta —aspect
normal?

10.1cm /13 /42Hz Tis 0.1 23.112015 18:36:54

1.Trim. Card
Har-low

100 @

Gn 0

Cc8/ M7
FF1/E2




2. Sectiunea 4 camere acelasi caz

GA=26wld 10.1cm/13/42Hz Tis 0.1 23.11.2015




3. Axa cordului — normala?

%

& e D10820-16-06-06-2 GA=23w0d 9.5cm/1.1/47Hz Tib 0.2 06.06.2016 16

- - — -— s &
Voluson o




3.AXa
cordului —
normala?




3.Dar sectiuni de screening normale

-06-06-2 GA=23w0d 10.1cm /1.8 / 18Hz TIS 0.2
— 16-06-06-2 GA=23w0d 10.1cm/1.8/64Hz Tis 0.2

16-06-06-2 GA=23w0d 10.1cm/1.8/64Hz Tis 0.2

10.1cm/1.8/64Hz Tis 0.2 06.06.20

Voluson




3. sectiuni de
screening
normale

0-16-06-06-2 GA=23w0d 10.1cm/1.8/20Hz Tis 0.2

10.1cm/1.8/20Hz Tis 0.2 06.06.2016




3. sectiuni de screening normale

0-16-06-06-2 GA=23w0d 10.9cm /1.8/56Hz Tis 0.2

. —— >

-




3. Si totusi AXA cordului - peste 65
grade ???

‘% tp D10820-16-06-06-2 GA=23w0d 10.1cm/1.8/64Hz Tis 0.2 06.06.2016  16:09:09

1.Trim. Card
Har-low

100 @

Gn 0

c8/ M7
FF11E2




4. Pozitia cordului Tn torace- normala?

’

p-11-16-4 GA=20w5d 10.1cm/1.8/73Hz Tis 0.1

T
A " —




4. Aria din jurul cordului ?

16-4 GA=20w5d 10.1cm/2.3/73Hz Tis 0.2 16.11.2015 1§

Ty e

/oluson
E8




4. Pozitia cordului in torace- normala?
Lichid pericardic?

5-11-16-4 GA=20w5d 10.1cm/1.8/73Hz Tis 0.1

-~

-~ o
g

’

Voluson
E8




4. Pozitia stomacului/cord ?

6-4 GA=20w5d 9.1cm/1.1/46Hz TIib 0.2 16.11.2015

- oot W




4. Hernie diafragmatica

MWAPES
- exp D10820-15-11-16-4 GA=20w5d 11.8cm/2.5/37Hz Tib 0.1 16.11.2015 18:47:11

2+3 Trim.

- Har-low

Voluson 100 k]

x8 Gn' -9

C6/ M7

P21 E2

- -




5. sectiunea 4 camere —anormala?

RAB4-8-D/0OB Ml 1.2 MEDCRIS, TG MURES, 0265
-18-1 GA=28w1ld 10.1cm /1.7 /53Hz Tis 0.2 18.11.2015 1

o= =

1.

>




5.4 camere ?
Imagine suplimentara ajutatoare

-18-1 GA=28wld 10.1cm/1.7/24Hz Tis 0.2 18.11.2015

\“\\ - — p
e —
- —

-
-




5. Imagine suplimentara ajutatoare

b-11-18-1 GA=28w1ld 10.1cm /1.7 /53Hz Tis 0.2 18.11.2015

-
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.
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6. sectiunea 4 camere apex ora 11

Gn -6.8
Frq low
Qual norm
WMF mid2




6. Sweep din 4 camere apex ora 1 —
ecogenlc fou?




6. sectiunea 4 camere plus stomac ?




6. sectiunea 4 camere fara stomac




7. sectiunea 4 camere pe Doppler Color,
20 sapt. Tricuspida?




7. Tricuspida 20 sapt.

~exp D10820-16-05-25-1 GA=24w0d 95cm/1.3/ 6Hz Tis 0.3 25.05.2016 17:46:19
1.Trim. Card
. ! Har-low
94
SV Angle -12 B , . Gn -9
Size 4.0mm : c8 /1 M7
Frq mid ' : P2/ E2
PRF 8.3kHz SR 3

1

PSV 61.55cm/s
EDV 10.71cm/s
TAmax 24.63 cm/s
0.83

2.07

5.74

149 bpm

A




7. Regurgitare pe tricuspida, valva
pulmonara fara regurgitare 20 sapt.




7. Regurgitare pe tricuspida, valva
pulmonara fara regurgitare 20 sapt.




7. sectiunea 4 camere pe Doppler
Color, 24 sapt.  Tricuspida?

pE8
¢w5xp D10820-16-06-20-2 GA=24w2d 11.8cm/2.3/18Hz Tib 0.2 20.06.2016  15:53:41
\ / g Trim2CordNEW

-— — Har-high

92

.- Gn -2

c8/ M5

FF2 1/ E2

100

Gn -6.8

Frq low
Qual low
WMF mid2
PRF 6.0kHz




7. Tricuspida, 24 sapt. acelasi caz

‘%o D10820-16-06-20-2 GA=24w2d

WMF 120 Hz
SV Angle 24
Size 3.0mm
Frq low

PRF 8.3kHz

3
-
-
—_
-

11.8cm/ 2.3/ 6Hz

Tib 1.2

20.06.2016

15:54:25

Trim2CordNEW
Har-high

100 @

Gn -4

c8/ M5

P2/ E2




7. Regurgitare pe tricuspida, valva
pulmonara cu minima regurgitare 24
sapt.

< x D10820-16-06-20-2 GA=24w2d 6.5cm/1.3/23Hz Tis 0.2 20.06.2016  15:59:04

51cm/s

-51cmis




8 Defectul de sept ventricular muscular

GA=33wld 13.6cm/19/77Hz Tis 0.1

R —

Voluson

ES




8. Defectul de sept ventricular muscular

8

WP
GwExp D10820-15-10-30-2 GA

3

3

13.6cm/ 3.4/ 15Hz

Tls 0.2

30.10.2015  13:45:15

IAlme Catd
i AT Io\
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onim
r?F mMife
4.0KHZ




10.1cm/ 2.3/ 49Hz

Tis 0.1

- 9. DSV
muscular
foarte mic

100 &

154cm /3.2/17Hz Tis 0.2

-

flPﬂ#V*—”‘“'J\ -

|

"‘

iInim. Card
Har-low
9

Gn -6.8
Frq low
Qual norm
WMFE mid2
PRFE 3.2KHZ

_—




10. sectiunea 4 camere disproportie ?
Apex ora 11

18.11.201




11. Sectiunea 4 camere fara
disproportie apex ora 12

10820-15-11-18-2 GA=37w2d 10.1cm/1.7/64Hz Tis 0.2




11. sectiunea 4 camere- disproportie
ventriculara aparenta, apex ora 8

0820-16-04-28-4 GA=24w2d 10.5cm/1.1/40Hz TIib 0.2




11. sectiunea 4 camere- disproportie
ventriculara aparenta, apex ora 8

e




11. Acelasi caz, 3VTV Doppler Color




11. Acelasi caz, incrucisarea marilor




10.1cm/ 1.5/ 95Hz Tls % p D10820-16-04-28-4 GA=24w2d 12.1cm/1.6/47Hz Tis 0.1 28.04.2016 16:24:57

1.Trim. Card

- Har-low

oluson 1000
£ Gn -1
Cc8/ M7

FF1/E2

disproportie
ventriculara
masurata




11. 4 camere — DSV?

10.1cm/1.3/58Hz Tis 0.2

Voluson
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12. sectiunea 4 camere -DSV

10.4cm / 1.1/ 48Hz b 0.2




12. sectiunea 4 camere -DSV

\; D10820-15-11-30-4 GA=30w3d 10.1cm /1.8 /16Hz




12. Sectiunea 4 camere —DSV, valva

pulmonara
Raport AP/Asc Ao, Fallot ?

MPES
é’@mExp D10820-15-11-30-4 GA=30w 85cm/13/72Hz Tis 0.2 30.11.2015 16:16:19
1.Trim. Ca




12. Raport AP/Asc Ao 1 :1, Fallot?

8.4cm/1.1/52Hz Tib 0.2 30.11.2015 16:08:21
P » 2+3 Trim.
e Har-low
100 @
Gn -1

- -
‘ - s S . c6 I M7
¢ P2 / E2

%y D10820-15-11-30-4 GA=30w3d

-

1 D 0.56cm
2 D 0.57cm




12. Dupa 6 sapt.

0-16-01-14-2 GA=36wé6d 10.1cm/1.3/53Hz Tis 0.2




12. Dupa 6 sapt.




12. Dupa 6 sapt.
Raport AP/Asc Ao TOT 1:1

‘%Y D10820-16-01-14-2 GA=36w6d 10.4cm/1.3/41Hz Tis 0.2 14.01.2016  15:55:46
e =

1.Trim. Card
Har-low

100 @

Gn 15

c8/ M7

FF1 1/ E2

1 D 0.88cm
2 D 0.80cm




12. Dupa 6 sapt.
Valva pulmonara neschimbata

\®) e D10820-16-01-14-2 GA=36w6d 13.6ecm/23/ 5Hz Tis 03 14012016 15:57:

== =
I v £ , %

Size 4.0mm e -
Frq mid 5 >
PRF 8.3kHz

110820-16-01-14-2 GA=36wé6d 10.1cm/1.7/58Hz Tis 0.2 1401.2016 16:04:20

— 1.Trim. Card
-— Py A Har-low

- - 100 @

Gn 10

c8/ M7

FF11/ E2




13. Screening 4 camere Doppler Color
Tricuspida?

7.6cm/13/28Hz TIb 0.2 24.02.2014

WMF
PRF 7.8

Tib 0.9




13. Stenoza de valva pulmonara -cazul cu
regurgitarea pe tricuspida

WWPED
c‘wExp D10820-14-02-24-3 GA=23w3d 8.7cm/13/24Hz Tib 0.2 24.02.2014 17:15:30
- Jj == Cardiac

Har-mid

91

Gn -6

C8 7/ M7
FF1 1/ E2

100 @

Gn -9.2

Frq mid
Qual norm
WMF mid1
PRF 6.0kHz




14. Trimis ptr 3VTV- anormal

ng; D10820-15-12-14-5 GA=32w3d 15.4cm/1.8/30Hz Tib 0.2 14122015 18:45:40

W— L 2+3 Trim
- il Har-lov




14. 3VTV Doppler — normal ?

D820-15-12-14-5 GA=32w3d 10.1cm/1.3/25Hz Tis 0.2 1412 2015




14. 3VTV Doppler — normal ?




14. 3VTV , duct angulat, diferit
pozitionat

capps

~"exp D10820-15-12-14-5 GA=32w3d 154cm/3.1/30Hz Tib 0.1 1412.2015  19:04:45

283 Trim.




14. Confluenta arcurilor




14. Arcul
ductal
sectiune
parasagitala




14. Arcul ductal angulat sectiune

parasagitala

- ~ -
™ - -




15. Screening 3VTV cu Doppler Color-
aspect |




15. Trei vase, acelasi caz




15. Imagine 5 camere acelasi caz- stenoza
usoara de valva aortica

: R T —



16. sectiunea 3VTV
normala?

10.1cm/1.3/12Hz Tis 0.2

03-05-5 GA=32w5d 10.1cm/13/42Hz Tis 0.1




17. Arc aortic normal ?

AApES
@‘M'?xp D10820-15-11-18-1 GA=28wld 10.1cm/2.0/53Hz Tis 0.1 18.11.2015 10:31:48

TR R E— - 1.Trim. Card
- Har-low

100 @

Gn 0

c8/ M7

FF1 1/ E2




17. Imagine ajutatoare

<7ep D10820-15-11-18-1 GA=28wid 10.1cm/2.1/73Hz Tis 0.2 18.11.2015 10:24:10

A

1.Trim. Card
- . Har-low
100 @
Gn 4
c8/ M7
FF1/ E2
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20-2 GA=21w5d 8.3cm/1.3/117Hz Tib 0.2
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EMBRIOLOGIE aovenicir

Figure 11.16 Formation of the septum in the atrioventricular canal. A. From left to
right, days 23, 26, 31, and 35. The initial circular opening widens transversely. B and
C. Scanning electron micrographs of hearts from mouse embryos, showing growth and
fusion of the superior and inferior endocardial cushions in the atrioventricular canal. In
C, cushions of the ouflow tract (arrow) are also fusing.

Comemon Superior endocardial Right atrioventricular
cushion canal

Infenor

al cushion i
endocardial cushion Left atrioventricular canal

Pulmonary channel

Right superior
truncus swelling IV

Left inferior
truncus swelling

Aortic channel-

Right dorsal

conus swelling Left ventral

conus swelling

Bulboventricular
flange —

Left lateral cushion

Right lateral cushion

Inferior endocardial

Interventricular septum cushion

Figure 11.17 A. Frontal section through the heart of a day 35 embryo. At this stage
of development blood from the atrial cavity enters the primitive left ventricle as well as
the primitive right ventricle. Note development of the cushions in the atrioventricular
canal. Cushions in the truncus and conus are also visible. Ring, primitive interventricular

http://www.slideshare.net/gopikrishnarayidi/cardiac-embryology-seminar-copy



Terminologie, Clasificare

Canalul atrioventricular prezinta o mare variabilitate
morfologica, fiind grupat astfel:

- CAV complet

- CAV intermediar
- CAV partial

- CAV de tranzitie



Different forms of atrioventricular canal defects

Similar physiologoy - VSD & ASD Similar physiologoy - ASD

Complete Intermediate Transitional Partial

Similar AV valve anatomy:
A tongue of tissue divides the common AV valve
into a nght and left component by connecting the
antenor and posterior "bridging” leaflets centrally

Ecocardiography in Pediatric and Adult
Congenital Heart Disease,2010



Clasificarea Rastelll a CAV complet

- Valva atrioventriculara comuna este compusa din cinci
valvule:

ovalvula transversa (”bridging”) superioara stanga,
o valvula transversa ("bridging”) inferioara,

ovalvula laterala stanga,

o valvula anterioara dreapta,

o valvula laterala dreapta.

- f [valvula transversa (”bridging”) superioara
stanga] — 3 tipuri Rastelli, cu implicatii in tratamentul
chirurgical.



CAVC Rastelli tip A

frecvent in Sdr. Down

Nilda Espinola-Zavaleta,
Cardiovascular Ultrasound 2008,
6:33


http://www.cardiovascularultrasound.com/content/6/1/33/figure/F5?highres=y

CAVC Rastelli tip B


http://www.cardiovascularultrasound.com/content/6/1/33/figure/F9?highres=y

CAVC Rastelli tip C

in formele complexe de CAV asociate cu: T4F, vase
malpuse, sindroame heterotaxice


http://www.cardiovascularultrasound.com/content/6/1/33/figure/F11?highres=y

Evolutie

- 4C; Metode screening avansate - 67%-CAVC balansat; 93% CAVC

nebalansat
C. van Velzen, BJOG ,2015

- 48-54.8% asociere cu alte MCC
Huggon, 301 feti cu CAVC, Journal of the American College of Cardiology, 2000

- 13-72% asociere cu anomalii extracardiace (renal, gs-int,
neurologic, scheletal)

- 37-58% asociere cu anomalii cromozomiale, sp. Trisomia 21

- Aneuploidia — predictor important pentru forma izolata de CAVC
Fesslova, Cardiology in the Young, 2002

- + alte malf. — important dg. prenatal pentru consilierea parentala



Table 2. Cardiac characteristics of genctic syndromes associated with atrioventricular canal defect.

AVCD Associated CHDs TOF 'S Common atrium  APVR
(anatomic type) Left-sided obstruction
Down syndrome Complete - + - - -
Deletion 8p23 Complete - + + + -
Deletion 3p25 Partialcomplete - - - . -
Noonan syndrome Partial + - + - -
CHARGE syndrome Complete - + - - -
3C syndrome Complete - + - - .
Ellis-van Creveld syndrome Partial - - - + -
Oral-facial digital syndromes Partial - - - - -
Bardet-Bied! syndrome Partial - - - - -
Smith-Lemli-Opitz syndrome Partial - - - - +

AVCD, atrioventricular canal defect; CHD, congenital beart defect ; TOF, tetralogy of Fallot, VS, pulmonary vaive stenosis; APVR, abnormal pulmonary venous retum. + present, - absent

M.Cristina Digilio, Cardiogenetics 2011



Isolated . . Complex
cAVSD P"c':::fslg'i‘ﬁ:‘;;'f o cAVSD
[1#=28] \ [n=34]
Abnormal Normal Normal Abnormal
karyotype karyotype karyotype karyotype
[n=10] [n=18] [n=23] [n=11)
TOP TOP Continuing Continuing ’ TOP TOP
[n=10] [n=5] pre“g::l;lcy pr:g:;l;cy [n=10] [n=11]
5
Live birth UFD UFD Live birth
[n=13] [1=0] [n=4] [n=9]
Surgery NND NND Surgery
[n=11] (n=2] [n=3] [n=5]
Alive to date Alive to date
[n=9] [n=4]

- Rata de supravietuire: 69% (izolat), 30% (complex)
- Evolutia depinde de:
- Leziunile asociate: cardiace, extracardiace
- Intreruperea sarcinii (58%)
- Deces intrauterin/neonatal

Yildirim, Obstetrics and Gynecology
International, 2009



Postnatal

- Tabloul clinic postnatal este diferentiat in functie de tipul
morfologic de canal atrioventricular, leziuni asociate



Caznrl
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24 S - CAVC forma completa, cu ventriculi
balansati ( VD=VS)

ROMAN,TUNDE 15:20:34 01.04.2013
13.04.01-15:01:25-DST-1.3.12.2.110 ... MEDCRIS
Ml: 0,4 L)

8cm,
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General
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GEN /6,00 MHz
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24 S - CAVC forma completa, cu ventriculi
balansati

17:42:41-DST-1.3.12.2.110.... MEDCRIS




Postnatal - 1 VAV, insertie pe SlV,
ventriculi balansati, marime DSA/DSV

ElCardiac Cycles
AVR-R
MV R-R

11
20:18:31
HR =119 bpm




Regurgitare VAV




Valva AV — ax scurt




Mm. papilari

ECardiac Cycles
AVR-R
MVR-R

[ECardiac Cycles

A

M
16:40:00
HR = 95 bpm




CAVC ventriculi balansati
evolutie postnatala

- # urgenta neonatala cardio-chirurgicala

- Clinic:
- ICd; HTAP - 6 sapt.(datorita | RVP — hiperaflux pulmonar)
- Severitatea simptomelor se coreleaza cu

- marimea DSV
- severitatea regurgitarii VAV

- Netratat - HTAP devine ireversibila - sindrom Eisenmenger

- Tratament
- ICd
- Chirurgical:
- Momentul operator optim: ~ 6 luni, pentru a evita aparitia bolii vasculare pulmonare
obstructive.
- Mai devreme in cazul in care

* |Cd este necontrolatd medicamentos,
* regurgitare severa de VAV



Prognostic

- Rata de mortalitate postoperatorie in era actuala este in jurul
valorii de 3%

- Factorii de risc nefavorabili preoperatori sunt:
- greutatea mica
- ICd severa
- regurgitarea severa de VAV

- Rata de supravietuirea la 10 ani a cazurilor operate este de 80-
90%

- 10-20% din cazuri necesita reinterventie chirurgicala



Caz nr.2



19 S - CAV partial




16 S — CAV partial
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Diagnostic diferential: SC dilatat




osthatal




CAV partial — evolutie postnatala

- # Urgenta neonatal cardio-chirurgicala

- Clinic: DSA +IMi prin cleft de valva mitrala

- Rar: daca IMi este severa sau suntul este foarte mare prin
DSA - semne de ICd in perioada de sugar.

- Momentul operator optim este in jurul varstei de 2 ani
(conform unei metaanalize efectuate in 2010)

(Partial and transitional atrioventricular septal defect outcomes.Minich LL, et al.,Pediatric Heart Ann Thorac Surg. 2010
Feb;89(2):530-6



CAV de tranzitie
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CAV de tranzitie — evolutie postnatala

- # urgenta neonatal cardio-chirurgicala
- Hemodinamic - similar cu CAV partial

- Atitudine = CAV patrtial



Caznr3

- CAVC + T4F



CAVC + T4F, 33 S




CAVC + T4F, 33 sapt, Doppler Color

ROMAN TUNDE IMOLA 16:12:4920.05.2013
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Postnhatal — Sdr. Down










R - :
CAVC + T4F

- Anatomic: valva atrioventriculara comuna, DSA-OP, DSV

larg inlet + outlet, sept infundibular deviat anterior, aorta
calare pe SIV

- Incidenta T4F in CAVC: 6-10%

- Incidenta Trisomiei 21: 60-90% in acest subgrup

- Rastelli tip C — predominant



L
CAVC + T4F: Evolutie postnatala

- # Urgenta neonatala cardio-chirurgicala

- EXC I SP severa / hipoplazie de AP - poate necesita sunt
sistemico-pulmonar

- Clinic: clanoza

- Tratament: chirurgical
- Reconstructie inlet + outlet
- corectie totala la v 2-4 ani
- Supravietuire la 15 ani — 92%
- reinterventie la 5 ani postop. 20-50%



Postop - SSP

+ Vel 311 cmis
PG 39 mmHg
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< Previous Article June 2013 Volume 145, Issue 6, Pages 1477-1484 e4 Next Article > TDF

Late functional outcomes after repair of tetralogy of Fallot PY preserved 23 (56)

with atrioventricular septal defect: A double case-match Infondibolsr naich ond 3(7)

control study M ¥

Read atthe 38th Annual Meeting of The Wester Thoracic Surgical Association, Maul, Hawail, June 27-30, 2012 PA and infundibular P-HI.I: h 11 [_2 T}

B o 50 i PA patch only 6 (15)

Mo patch 3(7)
Transannular patch 11 (27)
PV implant EX )
Right ventricle o PA conduit 4 (1)
ANVSD
One-patch repair I (2)
Two-patch repair 40 (98)
Reintervention

All reintervention

RVOT-related reintervention

AVV-related reintervention ,

LV OT-related reintervention 1 (2)
Diata presented as median {inberquartile range) or n (%) 854, Body surface area:
TOF, tetralogy of Fallot; AVSD, atnoventneular septal defect: DORY, double sutlet
nght ventrncle; BVOT, nght ventricular outflow tract; PA, pulmonary artery:
PV, pulmonary valve; AVY, atnoventricular valve; LVOT, lell vemtnicular outflow
Eraci.




Caznr4

- CAVC balansati + SA0
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D
CAVC ventriculi balansati + SA0

- SA0 poate fi:
- Obstructie fibro-musculara, ce se rezeca — de obicel
- Diafragm fibros discret
- Tesut din portiunea stanga a VAV
- Tunel dinamic

- Evolutia SAo Intrauterin

- Decizie terapeutica in functie de:
- severitatea stenozei aortice la nastere: bi/uniV
- Daca !SAo critica = urgenta neonatala



Caznr.5

- CAVC nebalansati cu dominanta dreapta + anomalie de
arc aortic (hipoplazie)



CAVC nebalansati cu dominanta dreapta +
anomalie de arc aortic (hipoplazie)




CAVC cu V nebalansati cu dominanta dreapta +
anomalie de arc aortic (hipoplazie)

Cardiac
Har-mid
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| MV 0.24cm
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Zs-FL 4.7
Zs-GA -4.53




postnatal
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D
CAV cu V nebalansati

- Implica 2 elemente:

- Hipoplazia ventriculara

- Malalinierea jonctiunii atrioventriculare — distributia inegala a
VAV deasupra SIV — determinand dominanta dreapta sau stanga

- CAVC nebalansat cu dominanta drepta — se + frecvent cu
stenoza subaortica, stenoza valvulara aortica, hipoplazie
aortica, obstructii de arc aortic

- Se + frecvent cu sindrom heterotaxic, anomalii de drenaj
venos sistemic sau pulmonar, anomalii de conectare
ventriculo-arteriala



CAVC cu ventriculi nebalansati

Evolutie postnatala

Decizie
bi/univentriculara

Cohen:

Daca AVVI < 0.67 -
univentriculara

AVVI= aria VAV
mica/aria VAV mare

AVVI Measurement




- dominanta dreapta:
- Forme severe: univentricular
- Forme usoare - biventricular
- + anomalii de arc aortic — reparare

- dominanta stanga:
- Forme severe: Univentricular
- Forme usoare: biventricular sau biventr + Glenn (1 Si 72)
Corectiile biventriculare sunt precedate de banding de AP



- Interventiile univentriculare se efectueaza in 3 etape:

- 1. Banding de artera pulmonara sau sunt sistemico-pulmonar +/-
sectionarea trunchiului de artera pulmonara

- 2. sunt Glenn bidirectional (conexiune cavo-pulmonara partiala)

- 3. Conexiune cavo-pulmonara totala



D
Caz nr. 6 CAVC + Sdr heterotaxic
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postnatal
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D
CAVC + Sdr. heterotaxic

- Corectie uniVv

- f (fluxul prin vasele mari, drenajul venos pulmonar)



- Va multumesc!



Fetal and neonatal aortic

coarctation

Liliana Gozar




Epidemiology

® 4 to 6 percent of all congenital heart defects
* prevalence of about 4 per 10,000 live births

® it affectes more babies male (1,27:1)

Prevalence gf congenital heart dgfects in metropolitan
Atlanta, 1998-2005Reller MD, Strickland M], Riehle-
Colarusso T, Mahle WT, Correa A, ] Pediatr. 2008;153(6):80




Etiology

a variety of theories

“the spectrum of aortic narrowing”

!Ionger term risk for hypertension

Chemical suppression of a genetic mutation in a
. , zebrafish model of aortic coarctation
Russell GA', Berry PJ, Watterson K, Dhasmana JP, Wisheart JD.
k Randall T Peterson', Stanley Y Shaw!? Travis A Peterson!, David ] Milan, Tao P Zhong!?, Stuart L Schreiber?,

Patterns of ductal tissue in coarctation of the aorta in the first three months of life.

Calum A MacRae! & Mark C Fishman'#




Genetic factors

- pattern of familial risk for congenital left ventricular outflow tract
obs{gructlon malformations (LVOTO) including coarctation of the
aorta

« familial cases with various gene deletions

* in patients with Turner syndrome (females with a loss of an X ,
chromosome), the reported incidence of coarctation of the aorta is
between 3 and 10 percent.

- genetic factors — the zebrafish mutation gridlock (in left heart
structures abnormalities)....... I vascular endothelial growth factor

Chemical suppression of a genetic mutation in a
zebrafish model of aortic coarctation

Randall T Peterson', Stanley Y Shaw'? Travis A Peterson’, David ] Milan', Tao P Zhong'?, Stuart L Schreiber?,
Calum A MacRae! & Mark C Fishman'#

Aut | domi t inherit  left tricul tflow tract Inheritance analysis of congenital left ventricular outflow
utosomal dominant Inneritance ot 'eft ventricuiar outriow trac tract obstruction malformations: Segregation, multiplex

ObStruqtion,WesseIS MW, Berger RM_’ I_:rohn-MuId(_er IM, Roos- relative risk, and heritability, McBride KL, Pignatelli R,

Hesselink JW, Hoogeboom JJ, Mancini GS, Bartelings MM, Lewin M, Ho T, Fernbach S, Menesses A, Lam W, Leal

Krijger R, Wladimiroff JW, Niermeijer MF, Grossfeld P, Willems SM, Kaplan N, Schliekelman P, Towbin JA, Belmont
Q] Am J Med Genet A. 2005;134A(2):171. JW,Am J Med Genet A. 2005;134A(2):180.




4 ™
Etiology

- abnormal migration patternsand excessive distribution of the
arterial duct-like tissue around the aorticisthmus

- Il casesdid not develop clinical or echocardiographic signs of
coarctation until 6-12 weeks after closure of arterial duct

CONGENITAL HEART DISEASE

Timing of presentation and postnatal outcome of infants
suspected of having coarctation of the aorta during fetal life

C E G Head, V C Jowett, G K Sharland, J M Simpson

K Heart 2005;91:1070-107 4. doi: 10.1136/hrt.2003.033027 /




Other cardiac lesions associated with
coarctation of the aorta

Bicuspid aortic valve

Complex cardiac defects: D-TGA, single ventricle variants, AV canal
defect

Ventricular septal defect
Mitral regurgitation
Atrial septal defect
Mitral stenosis

Aortic stenosis

Keane JF, Flyer DC. Coarctation of the aorta. In: Nadas'
Pediatric Cardiology, 2nd ed, Keane JF, Lock JE, Fyler DC
(Eds), Saunders Elsevier, Philadelphia 2006. p.627.

/




Intracranial hemorrhage

e patients with coarctation of the aorta are at risk for
intracranial aneurysms

e cerebral hemorrhage has been reported in neonates

Cerebral hemorrhage in neonates with coarctation of the aorta, Young
RS, Liberthson RR, Zalneraitis EL Stroke. 1982;13(4):491




Coarctation of the aorta - diagnosis

60-80% of newborns with isolated CoAo

“healthy” babies

Mellander M, Sunnegardh J. Failure to diagnose critical heart
malfor-

mations in newborns before discharge: an increasing problem?
Acta Paediatr 2006;95:407-413

Abu-Harb M, Hey E, Wren C. Death in infancy from unrecognised

congenital heart disease, Arch Dis Child /




' The newborns with CoAo

and PDA remain asymptomatic

When PDA close

I

Sever heart failure and shock




Echocardiography

Incidence: suprasternal long
axis view

Color Doppler can localize the
area of the coarctation

Continuous wave Doppler: the
pressure gradient across the
coarctation




\
Il Diagnosis is more difficult in

neonates with patent ductus arteriosus

PDA can normalize

Close

observation in Healthcare cost

* the descending aortic Doppler the NICU and familial
velocity without PGE1

* aortic arch diameters

stress
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The distance between the origin of the left
carotid artery and the origin of the left
subclavian artery is longer

The diameter of the origin of the left
subclavian artery is smaller

The carotid-subclavian artery
(d4/d7) is significantly smaller

index

Carotid-Subclavian Artery Index: New
Echocardiographic Index to Detect Coarctation in
Neonates and Infants

Ali Dodge-Khatami, MD, PhD, Stephanie Ott, MD, Stefano Di Bernardo, MD, and
Felix Berger, MDD

Division of Casdiovasoular Surpery and Congenital Cardiclogy, University Childron's Hispital, Zirch, Switzeeland, and Clinde for
Congenital Heart Diseases, Deutsches Herzeentrum, Berlin, CGermany
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Echocardiographic indices which help to diagnose AoCo

Fublished in final edited form as
J Am Soc Echocardiagr. 2013 December, 26(12) 1379-1387. doi:10.1016/.echo.2013.08.016.

A Clinical Prediction Model to Estimate the Risk of Coarctation
of the Aorta in the Presence of a Patent Ductus Arteriosus

Jonathan H. Soslow, M.D.", Ann Kavanaugh-McHugh, M.D.", Li Wang, M.S.T, Daniel L.
Saurers, R.D.C.S., Neeru Kaushik, M.D.", Stacy A. S. Killen, M.D., M.S.C.I.", and David A.
Parra, M.D.”

"Department of Pediatrics, Division of Pediatric Cardiology, Vanderbilt University Medical Center
and the Monroe Carell Jr. Children's Hospital at Vanderbilt, Mashville, Th 37232

TDepartment of Biostatistics, Vanderbilt University Medical Center, Nashville, TN 37232
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CA/DT = -Common Carotid Artery Diameter OSA = Distal Transverse Arch Diameter D = Isthmus Diameter
Distal Transverse Arch Diameter “Distance from Common Carotid to Subclavian Artery Descending Aorta Diameter
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Echocardiographic indices which help diagnose AoCo

CADT = Common Carotid Artery Diameter oSA T Distal Transverse Arch Diameter D = Isthmus Diameter

Distal Transverse Arch Diameter ce from Common Carotid to Subclavian Artery Descending Aorta Diameter

® Coarcation probability model
(CPM) (logistic regression model)
® CPM<15% low-risk for CoA P
® CPM 15-60% moderate risk for CoA
® CMP >60% high-risk for CoA

of the Aorta in the Presence of a Patent Ductus Arteriosus

Jonathan H. Soslow, M.D.". Ann Kavanaugh-McHugh, M.D." LI Wang, M.S.* Daniel L
surers, R.D Neeru Kaushik, M.D." Stacy A. S. Killen, M.D., M.S.C.I

1duasnuep Joyiny vd-HIN
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A Clinical Prediction Model to Estimate the Risk of Coarctation




AoCo after closed PDA

AoCo with large PDA
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Is CT angiography and 3D reconstruction
reliable in children with CoAo ?

3 'Y &

Multidetector CT Angiography and 3D Reconstruction in Young
Children with Coarctation of the Aorta

Xi-Hong Hu + Guo-Ying Huang + Mier Pa + Xin Li - Lin Wu -
Fang Liu * Bing Jia - Guo-ping Li

Multiplanar and 3D images can demonstrate normal
cardiovascular structures.

Disadvantages of CT compared with echocardiography include:
limited functional information, exposure to radiation.




/Case presentation

Newborn, 1 day

Other congenital abnormalies:
omphalocele and diaphragmatic
hernia

PROTOCOL DE EXPLORARE PRIN COMPUTER TOMOGRAFIE

Numele si prenumele bolna

Varsta: 1ZI Sectia: NEONATOLOGIE
DG: COARCTATIE DE AORTA

TIPUL EXAMINARII: CT TORACE-ABDOMEN + SCIV

corg =mtnormal conformat
aorta ascendenta cu diametru maxim de 12 mm , crosa 7 mm si aorta descendenta 6 myn
gsibila minora coarctatie de aorta la nivel istmic
- trunchi - hiocefalic drept cu origine alaturi de 3 garoti
In segmentul terminal al crosei
- canal arterial persistent cu diametru de 4.6 mm care uneste segmentul terminal al aortei
ascendente si artera pulmonara stanga
- trunchiul arterei pulmonare cu calibru de 6 mm , artera pulmonara dreapta 6 mm , artera
pulmonara stanga hipoplazica la origine
- trunchiul venos brahiocefalic stang nu se uneste cu ce! drept , abusandu-se in AD alaturi de ce
drept in care este prezent cateterul venos central - varianta de VCS stanga aceasta fiind situata
in pasajul mediastinal medial de crosa aortei imediat superior de bronsia principala stanga
- posibila fistula arterio-venoasa intre crosa si VCS stanga aceasta din urma opacifindu-se in
timp arterial
- condensari pulmonare in segmentele posterioare ale ambilor plamani

organe parenchimatoase abdominale aparent cu aspect in limite normale
- omfalocel pe linia mediana abdominala
- fara nivele hidro-aerice
- aparent fara lichid liber intraperitoneal

a subclavie stanga




/

® Prenatal diaognosis improves survival and reduces morbidity Fuankiin
g P y

O, Burch M, Manning N, Prenatal diagnosis of coarction of the aorta improves survival and reduces morbidity, Heart

2002; 87:76-69

® Fetal echocardiography — the high false-positive rate of diagnoses

Jung E,Won H, leeP, Kim A, Clinical implication of isolated right dominant heart in the fetus, Prenat Diagn, 2007;
27:695-698




Coarctation of the
aorta

® It is one of the most difficult conditions to diagnose
® The patency of the arterial duct
® The parallel circulation

* It may be suspected by asymmetry of the great arteries and the
ventricles

Timing of presentation and postnatal outcome of infants
suspected of having coarctation of the aorta during fetal life

C E G Head, V C Jowett, G K Sharland, J M Simpson

Heart 2005;91:1070-1074. doi: 10.1136/hrt.2003.033027

! Ventricular disproportion after 34 weeks’ gestation: the
sensitivity- moderate and specificity— poor

Ultrasowrd Ohbstet Gyneenl 2007; 29: 628-633
Published online 3 May 2007 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/u0g.4021

Z-scores of the fetal aortic isthmus and duct: an aid to
assessing arch hypoplasia

L. PASQUINI#, M. MELLANDER{, A. SEALEf, H. MATSUI* 4, M. ROUGHTONY, S. Y. HOt and
H. M. GARDINER*1
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The differential diagnosis of isolated 4-
chamber cardiac dispropotion

e 4 —chamber cardiac

disproportion

e the vein of Galen aneurysm
e aneuploidy

® anemia

e growth restriction caused by
placental insufficiency
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Fetal aortic arch - views

* Three vessel and trachea view

e Sagittal view

2.1112.2cm/31Hz Tis 0.2 14.04.2015 11:09:19
2+3 Trim.




Ultrasosind Obstet Gyaecol 20023 19: 153-157

Fetal aortic isthmus growth and morphology in late gestation

M. NOMIYAMA®, Y. UEDAT, Y. TOYOTA” and H. KAWANO*

* Department of Obstetrics and Gynecology and t Department of Pediatrics, Saga Prefectural Hospital Kouseikan, Saga, Japan

® Coronal view

® imaging of the junction of the ductus

arteriosus and the aortic arch

® it is useful in late gestation




4 /-score of the fetal

structures

Z-scores of the fetal aortic isthmus and duct: an aid to
assessing arch hypoplasia

L. PASQUINI*, M. MELLANDER{, A. SEALEt, H. MATSUI*+, M. ROUGHTONY, S. Y. HOT and
H. M. GARDINER*t

e /-scores for the
diameter of the
isthmus and arterial
duct




4 ™
Left superior vena
cava

[LSVC cardiac asymmetry by:

® !1'The presence of LSVC may
increase the likelihood of the
coarcation of the aorta

*  Obstruction inflow into the left ventricle

e Alterations of flow dynamics as the
inferior vena cava

e If it enters in the coronary sinus reduce
right to left flow of blood across the
POF

CONGENITAL HEART DISEASE

Timing of presentation and postnatal outcome of infants
suspected of having coarctation of the aorta during fetal life

C E G Head, V C Jowett, G K Sharland, J M Simpson

Heart 2005;91:1070-1074. doi: 10.1136/hrt.2003.033027

- /
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The coarctation shelf: the presence of tissue in the posterior
part of the arch on sagittal view

Congenital Heart Disease

Morphological and Physiological Predictors of Fetal
Aortic Coarctation

Hikoro Matsui, MD; Mats Mellander, PhD, MD; Michael Roughton, PhD; Hana Jicinska, MD;
Helena M. Gardiner, PhD, MD

™




Predictors for coarctation of the aorta

AP/VAO > 16
VAO-scor z <-15

Ist.AQO (3 <-2
vase)-scor z

Finding Normsl (n =44) Codo n=41) (95% CI) ?
Cestational age at diagnoss (weeks) 319 +£48 ANES] 8.8 (6.71010.9) < 0.00001
Morphological features
Inflow tracts
Tricuspid valve Z-score 05+1.1 0.7+ 1.1 —0.21-0.7 10 0.3) 0.4600
Mitral valve Z-score -1.2+1 -12+1.5 1004 1w 1.5) 0.0009
Tricuspid valve/mitral valve ratio 14402 15+03 —0.1(-03to -0.02) 0.0183
Outflow tracts
Pulmonary valve Z-score 1211 L7 11 0.5 (-1.0te -0.03) 0.0374
Aortic valve Z-score —06+14 -19+1.6 13 10.7t0 2.0} 0.0001
Pulmonary valve/aortic valve ratio 16£03 1.9+£04 =0.3(-0.5t0—02) 0.0001
Main pulmonary artery Z-score 11£1 131 =0.2(-0.7t0 0.2) 0.2705
Awending aorta Z-score -08+£12 -22+1.7 1410.7t0 2.1} 0.0001
Main pulmonary arteryhscending aorta ratio 16+03 2105 —-0.4(-0.6t0-02) 0.0001
Aortic arch
Isthmus (3VT view) Z-score -15+£12 -24+1 0910310 14) 0.0051
Isthmus (sagittal view) Z-score -1.3+£09 -23 415 1.0(0.04 10 1.8) 0.0419
Hypoplastic aortic arch* 21(55) 31(84) 0.0060
Other
Arterial duct Z-score 04+1.7 1.2£08 —08 (1810 0.1) 0.0861
Isthmus/arterial duct ratio 0.7 £03 0.5£0.1 02(-001t004) 0.0663
Persistent left superior vena cava 5(11.4) 6(14.6) 0.6535
Functional features
Mixed flow at aortic archt 7(16) 2(5) 0.1584
Bidirectional flow at foramen ovale 6(14) 10124) 0.2697

Ultrasound Obstet Gymecol 2013;41: 298 -305
Published online in Wiley Online Library (wileyvonlinelibrarv.com). DOL 10.1002u0g.11228

Prediction of coarctation of the aorta in the second half
of pregnancy

E. GOMEZ-MONTES*, I. HERRAIZ*, A. MENDOZAT, D. ESCRIBANO* and A. GALINDO*

*Fetal Medicine Unit, Department of Obstetrics and Gynaccology, Hospital Universitario *12 de Octubre’, Madrid, Spain; 1+ Pediatric Heart
Institute, Department of Pediatrics, Hospital Universitario *12 de Octubre’, Madrid, Spain




Case 1

27 weeks

OB Fetal Heart OB Fetal Heart —— - TIB0.3 MI 1.0
C9-2 C9-2 y

81Hz . M2
RS :

20

< Dist 1.45cm

+ Dist 1.47cm + Dist 0.311 cm

Z score — 2
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Case 2 — after PGE1 started

PHILIPS

FR 22Hz

3

TIS1.2 MI 1.0
$8-3/Ped-CHD




Case 3

38 weeks




after birth

Case 3




The left heart obstruction lesions

1.Intrauterin evolution

2.Progression in the degree of left heart hypoplasia

Uttraschall Med. 2008 Jun;30(3):265-76. doi: 10.1055/=-2008-1027556. Epub 2008 Sep 4.

Course and outcome of fetuses suspected of having coarctation of the aorta during gestation.
Axt-Fliedner R', Hartge D, Krapp M, Berg C, Geipel A, Koester S, Noack F, Germer U, Gembruch U.



http://www.centrus.com.br/DiplomaFMF/SeriesFMF/doppler/capitulos-html/imagnes-cap-12/fig-07.jpg

Bordeline left ventricle

“ a ventricle with an indeterminate position
between normal and small”

Four different groups of congenital heart defects
with ventriculo-arterial concordance:

-aortic valve stenosis

-aortic coarctation with or without
hypoplastic arch

-hypoplastic left heart complex
-right ventricular pressure and/or volume




e

Prenatal diagnosis of left heart
obstruction lesions

® all fetuses studied before 30

weeks of gestation

e the following measurements

were made:

—
v | Y

e the z score of the mitral valve and
ascending aortic diam. in the
midtrimester = strong correlation
with postnatal LV end-diastolic
volume

Left heart obstructive lesions and left ventricular growth in the midtrimester fetus,
Hornberger LK, Sanders SP; Circulation , 1995

™

/



http://circ.ahajournals.org/cgi/content/full/92/6/1531/F1

Other cardiac lesions associated with
coarctation of the aorta

Complex cardiac defects: D-TGA, single ventricle variants, AV canal

defec

entricular septal defect

I important left-right shut after

— surgical treatment (AoCo with

Atrial septal defect
PDA)

Mitral stenosis

Aortic stenosis

— HLHS

Keane JF, Flyer DC. Coarctation of the aorta. In: Nadas'
Pediatric Cardiology, 2nd ed, Keane JF, Lock JE, Fyler DC
(Eds), Saunders Elsevier, Philadelphia 2006. p.627.




Case 6

Newborn 2 days

PHILIPS

FR 13Hz
9.0cm

TIS1.0 MI1.2
$8-3/Ped-CHD




TGA with AoCo

* Transposition of the great arteries
with inact septum and

Il “without signs or symptoms of . .
9 ymp coarctation of the aorta is very

a coarctation” before arterial

switch rare

* InTaussig-Bing anomaly the

Interact Cardipwasc Thorac Surg. 2011 Sep;13(3):335-40. doi: 10.1510/icvt=.2011.255958. Epub 2011 Jun 1.

Neo-coarctation after the arterial switch operation. incidence of coarctation is 50%

Lalezari 8", Gittenberger-de Groot AC, Blom MNA, Hazrekamp MG.

Pediatr Cardiol. 2013 Mar,34(3):729-32. doi: 10.1007/200246-012-0332-6. Epub 2012 May 6.

Late manifestation of coarctation of the aorta after arterial switch operation for D-transposition of the great arteri
with intact ventricular septum.

Eqan KR', Srinivasan 3, Hagen SA, Anagnostopoulos PY.

Transposition Complex with Aortic Arch Obstruction: Outcomes
of One-Stage Repair Over 10 Years

Kwang Ho Choi' - Si Chan Sung' - Hyungtae Kim' - Hyong Doo Lee? -
Gil Ho Ban® - Geena Kim® - Hee Young Kim*




Case’
TVM with small VSD

Newborn 4 days




e

Case: TVM with small VSD- aortic
arch

™




The same case after arterial switch
LV dysfunction

2 weeks after
arterial switch




The same case after arterial switch

™




Conclusions

e Coarctation of the aorta remains a difficult diagnosis

to make with a high degree of certainty during fetal
life

e There is a potential of progressive hypoplasia of left
heart structures during gestation in case of fetal aortic
isthmus

e |t is mandatory to determine Z scores for fetal aortic
isthmus for a correct aortic arch evaluation
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Thank you for attention !




ECOCARDIOGRAFIA FETALA / CARDIOLOGIA FETALA

Rodica Toganel

Universitatea de Medicina si Farmacie Tirgu Mures
Institutul de Urgenta pentru Boli Cardiovasculare si Transplant Tirgu Mures
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BOLILE CARDIAGE CONGENITALE

- cele mai frecvente anomalii congenitale prezente la nastere, cu impact in
morbiditatea si mortalitatea neonatala

Tennant PW, Pearce MS, Bytell M, Rankin J. 20-year survival of children born with congenital anomalies: a
population-based study. Lancet 2010;375:649

* Incidenta medie estimata 6-13 la 1000 de nou-nascuti Vil

Ishikawa T, lwashima S, Ohishi A, et al. Prevalence of congenital heart disease assessed by echocardiography in
2067 consecutive newborns. Acta Pediatr 2011; 100:e55

* responsabile de 3-5 % a deceselor din prima saptamana de viata si de peste
30% a celor din perioada neonatala
Shultz AH, Localio RA, Clarks BJ, Ravishankar C, Videon N, Kimmel SE. Epidemiologic features of the

presentation of critical congenitl heart disease: implications for screening. Pediatrics, apr 2008; 121:751- 757

Wren C, Reinhardt Z, Khawaja K. Twenty-year trends in diagnosis of Ife-threatenin neonatal cardiovascular
malformations. Arch Dis Child Fetal Neonatal Ed, 2008;93(1):3-7



- CARDIOPATIILE CONGENITALE CRITICE se
definesc ca fiind boli cardiace congenitale care Impun
interventie  invaziva — teraple chirurgicala si/sau
interventionala — in primele 30 de zile de viata

* Incidenta medie estimata: 3,5/1000 NN vii
* 25% din totalul BCC

Oster ME, Lee KA, Honein MA et al. Temporal trends in survival among infants with critical congenital  heart
defects. Pediatrics 2013; 131:e1502
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Failure to Diagnose Congenital Heart

Disease in Infancy

Karen S. Kuehl
Charlotte Ferencz, MD, MPH¥

. MD, MPH", Christopher A. Loffredo, PhD#%,

Missed Diagnosis of Critical Congenital

Heart Disease

Rucy-Koang R Chang, MDD, MPH: Michelle Gurvitz, MD: Sandra Rodrigucz, M5

©Objectives: To cvaluaic the rate and the clinical amnd
demographic charactenstics of missed diagnosis of criua-
cal congenital heart disease (CCHIDN.

Design: Population-basecd retrospective study of 1980-
2004 California statewide death registry data.

Sewming: California

Participants: The study cohort consisted of 898 in-
Fanits who died of COHID ak 1 o 364 days of age whoe either
did not undergo surgery or had an unknown surgery sta-
s, From all patients who met these inivial criteria, we
examined (1) whether autopsies were performed and au-
wopsy results were used o establish the cause of death.
whether sntopsics were performed but the results were
not used to establish a cause of death, and {3} whether
infants with hypoplastc left hean syndrome (HLHS) were
potentially receiving comfort care

Main Owulco
chagnosts of €

e Measures: Misscd and possibly late
“HI>».

Resuvits: Among 132 infants with a missed COHID cfi-
agnosis. the median age at death was 13,3 days. More I.'ha.n
0% of paticnts with a missed CCHD dlaqn('-sls (=T
died ar home or in the hospital emergency dcp:n.rnenl
The most common diagnoses were HLHS and coarcta-
ton of acrta. There were an average of 10 patients with
missed CCHD diagnoses and 20 patents with late diag-
noses in California per year. The towal annual number of
patients with missed or lawe diagnoses decreased in 1980
1999 and remained onchanged in 2000-2 004

Conclusions: Up to 30 infants per year dicd of a missed
ar possibly late diagnosis of CCHD in California. Most
deaths duc o a missed diagnosis were from HLHS and
coarctation of the aorta. Because the median age at death
was younger than 2 weeks, a careful cardiovascular evalu-
avon for left heare obstrucuve CHID should be per-
formed during the first posudischarge visit to a pediatri-
cian's office at 3 o 3 days of age.

Arch Pediatr Adolesc Med. 2008; 162 {100 :3G0-974

original article

Twenty-yvear trends in diagnosis of life-threatenin

Nneonatal cardiovascular malformations

C vWwren, £ Reinhardt, K Khawaja

ith a

Conclusions: SRR

tentially life-thre

ening cardio

malformation left h

al undiagr

Ll Better early diagnosis is likely to be achieved by 1
further improvements in antenatal diagnosis and more widespread use of routine pulse
axirmetry.
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It Is Time for Routine Neonatal Screening
by Pulse Oximetry
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Concluziile a 10 studii: 30% din pacientii cu BCC critice au

diagnosti dupa externarea din sectiile de neonatologie

fost

Table2.Data from selected studieson unrecognized critical CHD

found by screening

D tus -dependent systermic
circulation

Right-to-left shunts, some with
ductus -dependent pulmonic
circulation

Coarctation of the aorta
Interrupted aortic arch
Awortic stenosis
Hypoplastic left heart
Miscellaneous

Taotal

138!
14!
41!
84!
21

298

d-TGa? 49!
Truncus arteriosus 27
Tetralogy of Fallat? 8

TAPVC? 251
Miscellaneous® 15
124

Table 1. Missed or undiagnosed critical congenital heart disease

First author Years CCHD Missed CCHD
live born 11,000 live births  deaths n 9% CCHD % deaths
prenatal Dx  postnatal Dx
Aamir [19] 1999-2004 18 94 0.2 - 47 50 -
Abu-Harb [22] 1985-1990 - - - 185 36 - 30
Brown [4] 1999-2002 56 230! - - 73 3z -
Chang [21] 1989-2004 - - - 898 152 - 17
de Wahl-Granelli [6] 2004-2007 2 603 13 19 32
9 1091 1.0 28 28
Koppel [16] 1989-1999 9 11 1.8 3 27
Kuehl [20] 1981-1989 - 4,390 - 800 76 9.5
Liske [17] 2000-2002 - 62° 2.78 - 15 25 -
1108 - - -
Meberg [23] 2005-2006 31 507 1.2 - 6 12 -
488 11 23
Mellander [24] 1993-2001 - 259° - - 51 20 -
Schultz [25] i 3 3 4510 - - 12 27 -
Wren [15] 1985-2004 55 614 0.97 - 198 3z 15!
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lll. Indications

Indications for fetal echocardiography are often based on a variety of parental and fetal risk
factors for congenital heart disease. ™ However, most cases are not associated with known risk
factors. Common indications for a detailed scan of the fetal heart include but are not limited to
the following:

A Matemnal Indications
+ Autoimmune antibodies, anti-Eo (55A) /anti-La (55B);
« Familial inherited disorders (eg, 22q11.2 deletion syndrome);
+ In vitro fertilization;
« Metabolic disease (eg, diabetes mellitus and phenylketonuria); and

+ Teratogen exposure (eg, retinoids and lithium ).

B. Fetal Indications
+ Abnormal cardiac screening examination;
« First-degree relative of a fetus with congenital heart disease;
+ Abnormal heart rate or thythm;
+ Fetal chromosomal anomaly;
+ Extracardiac anomaly;
+ Hydrops;
+ Increased nuchal translucency; and

+ Monochorionic twins.




2013 ISUOG - se incurajeaza folosirea Doppler in screening si
M — mode, STIC, 3D/4D in ecocardiografie;

2014 - ghid s1 pentru Societatea Romana de Ultrasonografie in
Obstetrica si Ginecologie

Ultrasound Obstet Gynecol 2013; 41: 348-359 ﬂ
Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.12403 —

Qisuog.

ISUOG Practice Guidelines (updated): sonographic screening
examination of the fetal heart




- Diagnosticul prenatal al bolii cardiace ofera parintilor
* oportunitatea de a avea date referitoare la prognosticul afectiunii si
* optiunile terapeutice pre si post natal
» decizie referitoare la sarcina
* Intreruperea sarcinii
* terapie intrauterina
* planificarea nasterii (locul, tipul )

* Imbunatatirii evolutiel postnatale centre tertiare

- Diagnosticul prenatal a scazut morbiditatea, inclusiv acidoza
severa



. . ] i
Beneficiul major al oot P

and Infant .

— Py Emergencies <

* NN cu Bolile cardiace congenitale critice:

decedeaza in primele 30 zile in absenta unui dg corect si
tratament adecvat

60% din decesele neonatale secundare BCC-c: cord stg
hipoplazic, TMV, CoA

* | Riscul morbiditatii si mortalitatii:

- diagnostic precoce

« transfer/nastere in centru tertiar cu experienta in terapia acestor
pacienti

| Posibilitatea omisiunii dg-ului anterior externarii din
sectiile neonatologie (leziunile ductal dependente)



J

-
(a) Full-term fetus (before binh)%A

Mixing ductal Circulatie pulmonara Circulatie sistemica

dependent ductal dependenta ductal dependenta

D-TVM Atrezia pulmonara Hipoplazie de VS
Stenoza pulmonara severa Stenoza aortica critica
Tetralogia Fallot severa  Arc aortic intrerupt
Coarctatia de aorta critica

Cianoza imediat dupa Cianoza imediat dupa Hipotensiune, acidoza,
nastere nastere ICC




RISC crescut - impun interventie neonatala

Necesitatea atrioseptostomiel Rashkind
Necesitatea patentei ductale pentru flux sistemic
Necesitatea patentei ductale pentru flux pulmonar

Controlul ritmului cardiac/pacing

Drenaj venos pulmonar total aberant obstructiv
sever



- Echipa multidisciplinara capabila sa ofere asistenta
medicala mamei si nou-nascutului




Dezvoltarea accelerata a tehnologiei imagistice

4

Examinarea cordului fetal a evoluat considerabil in ultimele doua decenii

>

Cardiolog Neonatolog ~ Cardiolog
pediatru : - pediatru




» Asigura un diagnostic al anatomiei
cardiace

« Scop primordial — consilierea familiei in
ceea ce priveste evolutia postnatala

| ,




( OBSTETRICIANUL \

« Asigura tratamentul adresat fatului

,




 Resuscitarea NN in sala de nasteri

\ /




 Ingrijirea si tratamentul copilului in
momentul in care NN ajungea in
compartimentul de terapie intensiva
neonatala

,




ULTRASOUND
in Obstetrics & Gynecology

Explore this jowrnal =

Systematic Review

Prenatal diagnosis of critical congenital heart
disease reduces risk of death from cardiovascular
compromise prior to planned neonatal cardiac
surgery: a meta-analysis

B.J]. Holland &1, J. A. Myers, C. R. Woods Jr

First published: 2 |June 2015 Full publication history

DOl: 10.1002/uo0g. 14882  View/save citation




 D-transpozitia de vase mari

* Tahiaritmii sustinute cu insuficienta cardiaca si hidrops
fetal



J &m Soc Echocardiogr. 2011 Apr 24(4):425-30. dat 10,1016 2cho 2010.12.020. Epub 2011 Feb 15,

Fetal predictors of urgent balloon atrial septostomy in neonates with complete transposition.

Punn R Silverman NH,

N TORINUVLIRA Pgnermnable septum and reverse diastolic patent ductus arenosus ElERRRNERERTOTERUR R EN
the need for an urgent BAS postnatally i patients with complete transpostion of he great vessels

__________________________________

GHERASIMESCU LAURA 16:25:00 07.11.2011 i . FOP restrictiv

11.11.07-16:22:48-STD-1.3.12.2.110.._. i .

Mi: 1.0 a SIEMENS H ' » Ductus arteriosus
i B restrictive

__________________________________

view demonstrating the septum primum flap (*) oscillating between the left and right
atrium during various phases of the cardiac cycle (patient 7 in Table 1). See Video (£ view video clip online). RA, Right atrium;




SEPTOSTOMIA RASHKIND

ANGHEL ANGHEL

PHILIPS ANGHEL 13/01/2009 10:37:43 Tis1.8 PHILIPS ANGHEL 13/0172009 10:37:11 Tis1.8

10081020090113 $12-4/Pediatric 10081020090113 $12-4/Pediatric

FR 78Hz FR 78Hz
8.1em 8.1cm

2
62%

PHILIPS 04/09/2008 08:32:47 TIS0.2 MI 0.4
RES S§7-3t/Pediatric

FR 22Hz
6.0cm

~

PAT T: 37.0C ‘ . [PRT=a g
PHILIPS TEE T< 359C prilpst 0.522 cmge




NN criticcu TVM

S5-1/Adult

PHILIPS

FR 77Hz
7.0cm

PHILIPS TIS1.3 MI0.8
S5-1/Adult

2D

51%
C 50
P Low
HGen

ARTERIAL SAMPLE
24.10.2014 21:19

System Name |UBCVT MURES
System 1D 0500-33265

ACID/BASE
pH
bCOJ mmHg
po0, mmHg
HCO; std mmo | /1
BE(B) mmol /L
PHILIPS TIS1.3 MI1.1 ctCo, mmo | /L
$5-1/Adult CO-0X I METRY c 3
FR 15Hz Het 31 % Internat in clinica noastra
tHb 10.74 g/dL c
FMo tHb 1.0 & la varsta de 13 zile
nBili 10.3 mg/dL

OXYGEN STA 0 °C
0,SAT (est O %

ELECTROLYTES

Na' 117 .34 mmol /L
K* 4.21 mmol /1
Ca*' 1.22 mmo | /1
cl 874 mmol /L
AnGap 19.1 mmo | /L
METABOL ITES

Glu = mg/dL

Lac '1illiii.an)I/L
PAtm 760 mmHg

|, T=0ut of range




 Sindrom de cord stang hipoplazic cu sept interatrial intact/DSA
restrictiv si intoarcere venoasa pulmonara anormala sau test de
hiperoxie anormala in trimestrul 111 de sarcina

* Bloc atrioventricular complet, frecventa ventriculara mica,
disfunctie cardiaca, hidrops fetal



Planificarea nasterii in centre tertiare poate fi
luata in considerare:

- Tetralogia Fallot cu atrezie de valva pulmonara
- Boala Ebstein cu hidrops fetal

- Drenaj venos pulmonar total aberant forma obstructiva



TF forma medie
Leziunile cu sunt

Majoritatea leziunilor ductal dependente
111 initierea terapiei cu prostaglandina se va face in Tl neonatala

Aritmiile controlate



 Unele patologii cardiace fetale nu pot fi detectate in aceasta
perioada sau debutul este dupa VG 18 — 22 sapt

Aritmiile fetale

Miocardite/cardiomiopatii, insuficienta cardiaca
Insuficiente sau stenoze valvulare

Tumori cardiace

Unele leziuni nu sunt detectate prenatal: DSV/DSA mici,

Leziuni valvulare minore, anomalii partiale de intoarcere
venoasa pulmonara, anomalii ale aa coronare



Cardiolog Neonatolog Cardiolog

pediatru = pediatru _

Dezvoltarea
tehnologiei
~ Experienta imagistice
dita i

Interesul /
pentru /

medicina

fetala

Dezvoltarea specialitatii multidisciplinare a
CARDIOLOGIEI FETALE



« Diagnosticul prenatal al bolii cardiace ofera parintilor
oportunitatea de a avea date referitoare la prognosticul afectiunii si
optiunile terapeutice pre si post natal
decizie referitoare la sarcina

intreruperea sarcinii
terapie intrauterina
planificarea nasterii (locul, tipul)

* Imbunatatirea evolutiei postnatale - centre tertiare

« Diagnosticul prenatal a scazut morbiditatea, inclusiv acidoza severa

- (Ofera oportunitatea tratamentului intrauterin

- Terapia medicamentoasa transplacentara amelioreaza prognosticul
aritmiilor fetale

 Abordarea interventionala a leziunilor cu caracter progresiv -
valvuloplastia cu balon, atrioseptostomia



-80

40

| b s b b Mzm
e O

--80

75mm/s ***bpm

Tipul aritmiei

Numar de cazuri

Extrasistole atriale multiple 23
TSV 10
Flutter atrial 2
BAV 5




41511220160407 Cardiologie Ped. Tg Mures C5-1/0B Echo

pOHZ

 sarcina 32 saptamani
« FC fetala 220 batai/min

' M mod - tahicardie supraventriculara,”fenomen de |
' racire”

- Doppler pulsat in AO si VCI
' tahicardie cu conducere AV

Doppler pulsat in AO si VCI jplocatal |

. determinarea intervalului VA

WL: 127 WW: 254 [D]




Diagnostic: tahicardie atriala ectopica

Tratament: initial cu Digoxin, fara raspuns,
apoi Digoxin si Amiodarona

b7 ww: 254 [D]

Evolutie: RS de la 35 saptamani de gestatie; sistarea terapiei
5 antiaiartmice la 37 sapt. de gestatie

La nastere: nou nascut in RS, cu rare ESA; fara tratament 5



Stenoza pulmonara — VD hipoplazic/atrezie
Stenoza aortica — VS hipoplazic/atrezie
Coarctatia — VS hipoplazic

Hipoplazie de artera pulmonara in T Fallot cu atrezie pulmonara
Hipoplazia ventriculului drept in stenoza pulmonara
Atrezie pulmonara de la stenoza pulmonara
Hipoplazia ventriculului stang in stenoza aortica
Atrezie aortica de la stenoza aortica

Regurgitare valvulara cu sau fara anomalie Ebstein
Hipoplazia arcului aortic in coarctatia de aorta
Tumori cardiace

Bloc atrioventricular complet

Disfunctie miocardica



Valvuloplastia cu balon

- In prezent este posibila diagnosticarea
leziunilor pulmonare si1 aortice severe
la feti, de la varsta gestationala de 20
de saptamani.

- Diagnosticul precoce intrauterin
permite valvuloplastia cu balon la fetii

cu stenoze critice pulmonare $1 aortice
sau atrezill.

Tulzer G, Artz W, Franklin RC, Loughna PV, Mair R, Gardiner HM,
Fetal pulmonary valvuloplasty for critical pulmonary stenosis or
n::m atresia with intact septum. Lancet 2002; 360:1567-1568

(O} oem

—— Tworetzky W, Wilkins-Haug J, Jennings RW, et al. Ballon dilatation
of severe aortic stenosis in the fetus: potential for prevention of
hypoplastic left heart syndrome: candidate selection, technique,
and results of succesfull intervention. Circulation 2004; 110:2125-
2131



Medscape

Medical News
In-Utero Surgery for Hypoplastic Left Heart Syndrome: A Newsmaker
Interview With Audrey Marshall, MD

Laurie Barclay, MD
Medscape Medical News 2006. © 2006 Medscape

Feb. 1, 2006 — Editor's Note: Baby Grace VanDerwerken, who underwent the world's first in utero cardiac
stenting, was discharged in good condition on January 30 from Children's Hospital Boston (CHB). On November
7, at 30 weeks' gestation, she received the stent at CHB to treat hypoplastic left heart syndrome (HLHS) with an
intact atrial septum. She was delivered vaginally on January 10, and on January 13, she had the first stage of
definitive 3-stage corrective surgery.

In HLHS, the most common cause of cardiac mortality during the first week of life, blood flows from the left
atrium to the right atrium through a septal defect, exits the heart via the pulmonary artery, and reaches the
systemic circulation through a patent ductus arteriosus. Although the prognosis in HLHS is poor, it is even worse
when the atrial septum is intact, as it was in Grace, leading to pulmonary hypertension. To prevent and alleviate
the accompanying pulmonary damage, a surgical team led by James Lock, MD, cardiologist-in-chief at CHB,
inserted a stent through the septum using ultrasound guidance, with collaborative care by a multidisciplinary
“team of experts.
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Ique de la maladie bleue

"LA MALADIE BLEUE"

E. L. A. Fallot. Contribution a I’anatomie patholog
(cyanose cardiaque). Marseille médical, 1888.
A.FALLOT 1850191

Dominic Iliescu
Unitatea de Diagnostic Antenatal, UMF Craiova, SCJU Craiova

o



ISTORIC

=Niels Steensen Nicholas Steno (1638-1686)
=teolog, anatomist, biolog danez

=in 1672 a descris tetralogia Fallot.




-Tn 1773 descrisd de Edward Sandifort




= Cea mai comuna malformatie cardiacd cianogena
»56% din malformatiile conotruncale

=7 -10 - 15% din CHD

=0.3% nasteri fetusi vii, ceva mai frecventa la sexul M .

Necesitatea unor interventii rapid dupd nastere.




DEFINITIE

William Hunter (1718 -1783)
= Anatomist si medic scotian

«"The passa?e from the right ventricle into the pulmonary artery,
which should have admitted a finger, was not so wide as a goose quill;

= ... and there was a hole in the partition of the two ventricles, large
enough to pass the thumb from one to the other.

= .. The greatest part of the blood in the right ventricle was driven
with that of the left ventricle into the aorta, or g]qcr'ea‘r ar'Ter'K, and so
lost all the advantage which it ought to have had from breathing” ,f‘\
.



Valva Ao incaleca DSV (overriding)
= Grad variabil 5-95% conectata cu VD

determind gradul de cianoza.

= Stenoza a.P.

= valvulara (25%) / & (25%) / infundibulard, subvalvulard (50%),
prin deplasarea anterioard a septului infundibular,

= Grad variabil - principalul de’rer'miriuan’r al severitdtii bolii.

)ﬂ

rTanTa + overriding Ao.

;.: —- a.P dimahiestie VD
is.PRlisoara ove(ididing Idisetrgdrie
llot; & DSA.
DSV —
= Tn p.superioard(outlet/subAo/perimb)
= unic, larg

= cu malpozitie septala



HEMODINAMICA

= Stenoza a.P.
= — flux crescut in Ao — diametru Ao crescut

= Un grad crescut de stenoza a.P.
= — circulatia P asigurata retrograd, prin DA

= Tolerata intrauterin, cu exceptia situatiei

= & absenta valvei P (cu regurgitare masiva din
a.P. dilatata in VD)




FACTORI FAVORIZANTE |

= Boli materne
= DZ (x3)
= fenilcetonuria, hiperfenilalaninemia

= Alcoolismul

= Medicatie materna
=acid retinoic (acne, eczema, cancer)

= frimetadiona / parametadiona (antiepileptice)




EMBRIO-PATOGENIE

= Crestere inegala a septului Ao-P

= malaliniament anterior

}

= Overriding Ao
=VSD
= Stenoza a.P.

= HVD progresiv dupa nastere
datorita obstructiei fluxului sg la iesirea din VD




DIAGNOSTIC ECOGRAFIC

4CV

@



DIAGNOSTIC ECOGRAFIC

4¢CV
INAPARENTA 70% Incidentd apicald

42118-12-11-01-6 GA=21w3d

Obstet Gynecol. 1895 Oct;86(4 Pt 1):583-8.
Tetralogy of Fallot: prenatal diagnosis and postna
Lee W' Smith RS, Comstock CH, Kirk JS, Rigas T, Weinhouse E.

JAm Coll Cardiol. 1999 May;33(6):1698-701.

Accuracy of prenatal echocardiographic diagno
Tometzki A1, Suda K, Kohl T, Kovalchin JP, Silverman hH.

AJR &m J Roentgenol. 1994 Dec;163(8):1483-5. ' - E =
Sonographic detection of fetal anomalies of the aortic and pulmonary arteries: value of four-chamber view vs
directimages.

Benacerraf BR.




@



= Un semn important in 4CV este
ROTATIA CRESCUTA A AXULUI CARDIAC

Fetal Cardio
wHar-low
02 %

e Gn 1
8 [ M4
R E2

1



:DSV IN PORTIUNEA OUTLET
*AORTA INCALECA SEPTUL (OVERRIDING)

= inaparent pe 4CV,
= mai degraba aparent pe 5CV / LVOT




- Tncélecarea DSV de catre Ao (overriding)




01.11.2012 10:01:55
z atal Cardio

12118-12-11-01-6 GA=21w3d 3.01M1.0cm22Hz Tis 0.2 01.11.2012 10:0°

25M0.6cm/18Hz  Tis 0.2 01.11.2012 10:04:17
Fetal Cardio
Har-low
Pwr 86 %




Incidenta apicala







Incidentd laterala

@



Incidentd longitudinala

12.06.18-19:29:17-DST-1.3.12.2.110 ...
Ml 1,1 (= |

241ps 16cr

Claudiu Marginean, UMF Tg.Mures



Claudiu Marginean, UMF Tg.Mures

I‘



STENGCZA AP.

42118-12-11-01-6 GA=25w1d 2.4M0.5cm f20Hz  Tis 0.2 DI 27.11.2012 10:45:48
- - o ey Fetal Cardio

Frg niid

i

Qual hig}

1




STENGCZA AP.




ARC AORTIC LARG

Un diametru normal alarcului nu exclude diagnosticul @



Incidenta transversala

27.11.2012 11:15:58
2+3 Trim.
Har-low
Pwr 100 %
Gn -4
C7 | M7
P3/E2

3.8/8.3cmis5Hz  Tis 0.2 DI




Incidentd longitudinala

Claudiu Marginean, UMF Tg.Mures @




DOPPLER

= Confirmarea semnelor principale

=a.P. PSV 1 turbulente (obstructie)
= flux absent / inversat th DA catre a.P.




DG. DIFICIL. FALS NEGATIVE

Extreme:

= Forme minore stenoza a.P. sauincalecarea septului 4
= Acestea pot deveni aparente tardiv - chiar T3
- Diferentiere dificild de DSV izolat

s.P. severa - a.P. nevizualizata
= Diferentierea dificild de atrezie P. + DSV si TAC




FALS POZITLIV

= Artefact ce sugereaza overriding Ao
(discontinuitate septo-Ao)

Fetal Ther. 1886;1(2-3).86-8.
Prenatal diagnosis of cardiac structural abnormalities.
Pilu 5", Baccarani G.

= Doppler




= Re-orientare corecta a sondei



DIAGNOSTIC PRECOCE

PRENATAL DIAGNOSIS

« Stenoza P nu este tot timpul prezenta lg: zmﬂmrmmmala

(wileyonlinelibrary.com) DOI: 10.1002/pd. 642

« DSV-ul este greu de diagnosticat prec

Challenges in the diagnosis of fetal non-chromosomal
QbBormalities at 11-13 weeks

Argyro Syngelaki'?>, Teodora Chelemen'?, Themistoklis Dagklis', Lindsey Allan!
and Kypros H. Nlcolaldesl'”*

Diagnosis Outcome
11-13 wks _ _

First-trimester
Cardiac NT =95th NT=95th 20-24 =24 Misc/ detection in
abnormalities Total  percentile n percentile weeks weeks TOP IUD LB previous studies
Coarctation of the 15 4 (26.7%)* 4 (26.7%) 2 (50.0%) 10 | 2 1 11 2121 (9.5%)
aorta (CoA)

l Tetrallogy of Fallot 10 4 (40.0%)" 2 (66.7%) 7 — 2 — 8

(TOF)
Hypoplastic left heart 10 4 (40.0%)* . 2 (40.0%) 5 — 8 — 2 : o
Atrioventricular 9 3(333%)* 3(33.3%) 3 (100%) 6 - 3 < 6 0;'12 (0.0%)
septal defect (AVSD)
Double outlet right 7 5(71.4%) 4 (57.1%) 3 (75.0%) 3 — 5 2 0/2 (0.0%)
ventricle (DORV)
Ebstein anomaly 3 1 (20.0%) — — 2 — 1 — 4 0/3 (0.0%)
Transposition of the 3 — 2 (40.0%) — 3 — 1 1 3 0/18 (0.0%)

A4



DIAGNOSTICAT

42118-12-07-15-1 GA=13w5d

1.5/ 6.4cm J/ 34Hz

Tils 0.2 DI 15.07.2012 07:05:02

1.Trim. Card
Har-high
Pwr 97 %W
Gn -9
ciimy

E3

Pwr 100 %
Gn -4.2
Frog mid

Qual norm

WMF mid2
PRF 2.4kHz










RATAT

GA=12w4d 7.7cm/1.7/45Hz Tls 0.2 DI 7.6cm/1.3/55Hz Tls 0.2 DI




GA=18w0d 8.1cm/1.6/55Hz Tilb 0.1 DI 2013/03/08 8:

Trimestrul al IT-lea:

-

2D Grey-scale

o



(98} Es
o GA=18w0d 8.4cm/1.3/27Hz Tib 0.2 DI 2013/03/08 8:06:34 PM 8.0cm/1.0/28 Tlb 0.2 DI

Cardiac

2Tcmis

o
c ‘Qua‘-lhigh
WME high1

REF ZRakHz

2D duplex color Doppler
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&

W7 . .
-ﬁf? I Confirmare anatomo-patologicd

o










D) REEVALUARE

= Re-evaluarea DSV si a anomaliilor coronare - utile pentru predictia
= fimingului interventiei chirurgicale
= prognosticului postoperator

= Din pacate - imposibil de evaluat prenatal




PROGNOSTIC

PJT 2K
= Asociata cu anomalii - nefavorabil

@



ANOMALIT ASOCIATE (16-61%)

= Stenoza a.P. stg 40%

= Valva P bicuspida 60%

= RAA 25%

= ASD, AVSD - Pentalogia Fallot -  15%,

= Anomalii ale aa. coronare 10%

= Valva a.P. absenta 3-4% — hidrops, traheo-bronho-malacie.
= Atrezie a.P. in loc de stenoza — nou-nascutul este ductal-dependent

= T/PAPVR

= Altele:

= VATER, VACTERL

= Gastro-intestinal (omfalocel, CDH)
= SNC

= Scheletale

= T18, T21, del 22q11 DiGeorge




Izolatd - prognostic fav.

= Reparatie completa -
interventia de electie.

Sunturi paleative - ocazional

= Mortalitate postoperatorie
1-2%

= Prognostic favorabil pt copilarie si adolescenta
= Supravietuire la 20 ani: 98% (ToF) si 88% (atrezie a.P.+DSV)
= Supravietuitorii - 100% clasa I NYHA
Probleme pe termen lung: defecte reziduale, i.P., disfunctia VD, arl‘rmll\‘J



MANAGEMENT OBSTETRICAL

= Investigatii:

= Anomalii structurale &?

= Cariotip? Z ?

« FISH 22q11? ®
® -~




=Izolata
= Nu modifica managementul obstetrical

»& absenta valvei P / s.P. severa / overriding >
= — hidrops / pha (obstructia deglutitiei)
= — insuficientd cardiacd --- deces intrauterin
= — nastere programata la termen




RECURENTA




dominic.iliescu®@yahoo.com
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Anomalies of Cardiac Venous Connections
systemic & pulmonary veins

Targu Mures, 01.07.2016

A. Veduta



cinlc P )
V. v
f %% 4 %
) 5
Fondat 188 A\
N

Anomalies of the cardiac veins

m Important for understanding fetal cardiology and
fetal pathology (cardiac, placental etc)

m prenatal diagnosis of pulmonary veins
anomalies — very difficult

8/424 (1.9%); multicentric
Seale, Carvalho et al. UOG 2012

10/95; single tertiary center
Laux, Bonnet et al. UOG 2013



\
25 Aﬁ ventrice

Inferior vena cava /

,_\\

Loft hopatic vein

Ductus venosus

By
N\ %

Internal lliac anery

& o\u‘d. l:'mnn |
\_,/'

Descending aorta

Oxygen saturation of blood
- High axygen content
. Modium oxygen content

- Poor oxygen content




T

Fetal venous system

m fetal circulation brings
oxygenated blood from
the placenta to the liver,
heart and brain (through
fetal specific venous
anastomoses)




cinic %
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Development of fetal venous system

3 sets of paired veins in the 4-week embryo:
m the vitelline veins from the yolk sac
m the umbilical veins from the chorion
m the cardinal veins from the embryo

all 3 systems drain to the right and left horns of the
sinus venosus of the heart



T S

Embryology of the human venous system

Yagel et al. UOG 2010




>

Embryology of the human venous system

Yagel et al. UOG 2010




Common cardinal
vein

Portal vein

Sinus

Vitelline veins

Common
hepatic
vein

Ductus
venosus

Left
umbilical
vein

Anterior cardinal
vein

Posterior cardinal
vein

Common cardinal
vein

Left umbilical
vein

Right umbilical
vein

O

Right hepatic
vein

Portal vein

Middle hepatic
vein

Left branch of
portal vein

Left hepatic
vein

Ductus venosus
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Fetal umbilico — portal system
and ductus venosus (DV)

(d)
@ Common cardinal
vein
Right hepatic Middle hepatic Left hepatic
vein vein vein
T Common
\) hepatic
N\ - D Vv vein
Ductus Ductus venosus
venosus
Left
umbilical
w2l Left umbilical vein
Portal vein Left branch of
Portal vein portal vein

adapted from Larsen’s Embryology
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Fetal portal system

m UV continues with the left
portal vein (LPV)

m the separation between the UV
and LPV is at the level of the
inferior branch of LPV

m LPV turns right, gives rise to
DV which is aligned with UV,
forms the portal sinus (PS) and
extends to the bifurcation of
the main portal vein (MPV) to
the right portal vein (RPV)

Yagel et al. UOG 2010
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Fetal portal system

m LPV is a watershed between
the umbilical and the portal
systems

m LPV receives oxygenated
blood through the UV, while
RPV receives less oxygenated
blood through the MPV

m DV develops from the (right)
vitelline vein, as well as the
MPV, the superior mesenteric
vein and the intrathoracic
(hepatocardiac) IVC

Yagel et al. UOG 2010
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Embryology of the human venous system
the IVC

m four embryonic sources —
the first three from the
posterior cardinal vein (CV)

sacrocardinal segment
from the posterior CV

sacrorenal segment from
the right supracardinal vein

hepatorenal segment from
the right subcardinal vein

hepatocardiac segment
from the right vitelline vein

Yagel et al. UOG 2010
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Embryology of the human venous system
the SVC

m the right brachiocephalic
vein forms from the right
anterior CV

m the left anterior CV
regresses and a shunt to
the right anterior CV
appears, which forms the
left brachiocephalic vein

Yagel et al. UOG 2010



Embryology of the human venous system
the pulmonary veins

A B C

Jugular veins

Left thymic Anterior Left pulmonary artery

and thyroid veins cardinal veins Right

A Left subclavian
brachiocephalicfll vein

Right
brachiocephalic

Qrrifice of initial >
vein

pulmonary vein

Superior
; vena cava
Presumptive .
left ventricle Presumptive Right

right ventricle auricle

Left horn of Oblique vein
sinus venosus - on the left
Right horn

~- -atrium
of sinus %ait
venosus

Left posterior
cardinal vein LN
-+ - Coronary
Left umbilical vein : r:_: sinus

Vitelline veins
24 days  gjnus venosus 50 days 56 days  |nferior vena cava

adapted from Larsen’s Embryology
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Embryology of the human venous system

the pulmonary veins

Superior vena cava Pulmonary veins
Sinus venarum

Septum spurium

Orifice of superior
vena cava

Venous valves
Crista terminalis

Orifice of inferior

vena cava Left

Orifice of coronary auricle

sinus

Right auricle

Ventricle

Inferior
vena cava

31 days

Superior vena
cava
Left

Sinus venarum atrium

Crista
terminalis

Ventricle

adapted from Larsen’s Embryology
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Ultrasound examination
of the fetal venous system

m 3 planes for the precordial veins

Yagel et al. Barcelona, 2014
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Ultrasound examination
of the fetal venous system

6 planes for comprehensive evaluation

axial abdominal view
coronary sinus view
pulmonary veins view

SVC and azygos vein view
left brachiocephalic vein view
parasagittal bicaval view

Abuhamad, Chaoui. A Practical Guide to Fetal Echocardiography
3rd ed, 2016
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Axial abdominal planes
afferent & efferent hepatic veins

m afferent (UV, portal system, DV) — caudal
m efferent (hepatic veins) - cranial

Yagel et al. UOG 2010
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Axial abdominal planes
portal system

Yagel et al. UOG 2010
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Axial abdominal planes
portal system
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a — T shape, 68%; b — X shape, 12%; ¢ — H shape, 15%

Kivilevitch et al. UOG 2009
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Axial abdominal planes
hepatic veins

Yagel et al. UOG 2010
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Parasagittal abdominal plane
the ductus venosus (DV)
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Parasagittal thoracic plane

the bicaval plane
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Axial thoracic planes

m the coronary sinus
m the pulmonary veins
m SVC/the 3 vessels view
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Axial thoracic planes
the coronary sinus

m a plane slightly inferior to the 4-chamber view

coronary sinus

_—
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Axial thoracic planes
the pulmonary veins




Axial thoracic planes
the pulmonary veins
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Axial thoracic planes
SVC /the 3 vessels view
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Evaluation of fetal veins
Doppler ultrasound

Yagel et al. UOG 2010
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Anomalies of precordial veins

24 anomalies in a series of 1810 cases

9 persistent right umbilical vein

/ agenesis of ductus venosus

5 anomalous portal venous drainage

3 interrupted IVC with azygos continuation
pulmonary veins

Yagel et al. Barcelona, 2014



I @
Anomalies of
cardiac venous connections

m agenesis of ductus venosus
m interrupted IVC with azygos continuation
m persistent left superior vena cava

m anomalous pulmonary venous connection
TAPVC
PAPVC

Abuhamad, Chaoui. A Practical Guide to Fetal Echocardiography
3rd ed, 2016
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Agenesis of DV

m extrahepatic or hepatic
drainage of UV

m isolated or associated with
cardiac, extracardiac and
genetic anomalies

m genetic associations: Noonan
syndrome, Turner syndrome

m if isolated, the prognosis is
better in cases without liver
bypass

Yagel et al. UOG 2010
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Agenesis of DV

extrahepatic drainage of UV:
iliac vein

hepatic vein

IVC

SVC

coronary sinus

right atrium

intrahepatic drainage of UV:
m umbilico — hepatic shunt
m umbilicoportal — hepatic shunt

Yagel et al. UOG 2010
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Interrupted IVC with azygos continuation

m rarely isolated, commonly associated with left
Isomerism

m dilated azygos to SVC

double — vessel sign in axial plane

aorta and azygos side by side, with flow in opposite
directions, in sagittal plane

m outcome dependent on associated anomalies
m good prognosis in isolated interrupted IVC
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Interrupted IVC with azygos continuation

Yagel 2015
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Persistent left superior vena cava (LSVC

m common variant of the thoracic
venous system

m 0.3% - 0.5% of the population

m 5% of infants with CHD, 9% of
fetuses with CHD

m heterotaxy is the most
common association

m coarctation of aorta is another
common association

m isolated LSVC has good
prognosis
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Persistent left superior vena cava (LSVC

m dilated coronary sinus

*1 differential diagnosis of
AVSD
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Anomalous pulmonary venous connectlon

TAPVC & PAPVC

TAPVC

supracardiac, type |
cardiac, type Il
infracardiac, type Il
mixed, type IV

or
m supradiaphragmatic type
m infradiaphragmatic type

PAPVC

m left pulmonary veins to
innominate vein

m left pulmonary veins to
coronary sinus

m right pulmonary veins to SVC

m right pulmonary veins to right
atrium

m right pulmonary veins to IVC
(ie Scimitar syndrome)
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Anomalous pulmonary venous connection
TAPVC

m isoleted or in association with heterotaxy (mainly right
Isomerism)

m supracardiac TAPVC is the most common (45%)
m the 4-chamber view shows dilated right cavities

m the 3-vessel view shows enlarged pulmonary artery and
eventually a fourth vessel (vertical vein)

m venous obstruction is common in the infracardiac /
infradiaphragmatic type
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TAPVC

Left pulmonary vein

Common
pulmonary vein

Right

pulmonary —
vein

Left pulmonary
i“ vein

Vertical vein

Diaphragm

infradiaphragmatic type

Anomalous pulmonary venous connection

Vertical vein

Common
pulmonary vein

Right g
pulmon.?ry T
veins ) N\ Left pulmonary
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=
|
Diaphragm

supradiaphragmatic type




Total anomalous pulmonary venous drainage (TAPVD)

Vertical
vein

Pulmonary
veins do not
connect to
left atrium

Atrial septal
defect

Normal heart and circulation

Deoxygenated blood Deoxygenated blood
from upper body Y £ from upper body

/— Vertical vein carries
| oxygenated blood to the

Superior superior vena cava and
vena cava . into the right atrium
Oxygenated —> Oxygenated
blood from blood from
right lung > —— leftlung
In TAPVD the pulmonary
veins do not connect
Oxygenated blood flows to left atrium

back into the right atrium
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Anomalous pulmonary venous connection
PAPVC

m an atrial septal defect is usually present

m rarely diagnosed prenatally
m Scimitar Syndrome is a recognizable association
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Anomalous pulmonary venous connection

Scimitar Syndrome
Scimitar Syndrome

® right lung hypoplasia LT O
m right pulmonary artery |

hypoplasia
m PAPVC (right pulmonary

veins to [VC) L

ateyfrom N

aorta Anomalous vein to infesior vena

cava (the scimitar shadow)



Scimitar Syndrome
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Anomalous pulmonary venous connection
Scimitar Syndrome
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Persistent right UV

@ tanjala, diana RAB 4-8L/10B MI'1.2" Spitalul Filantropia
J95

164471502043 GA=21w6d 15.4cm F20Hz Tls 0.2 04.02.2015 11:08:10 AM

PRUV —
a condition worth mentioning?

Weichert, Gembruch et al.
UOoG 2011
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