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Anomalien der AV Klappen und des Septums
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Haufigkeitsvertellung angeborener Herzfehler
postnatal ( = imVierkammerblick erkennbar)

Herzfehler

Ventrikelseptumdefekt

Pulmonalstenose

Atrioventrikuldrer Septumdefekt (AVSD)?
Aortenisthmusstenose

Fallot-Tetralogie

Hypoplastisches Linksherzsyndrom (HLHS)?
d-Transposition der groRen Arterien
Aortenklappenstenose

~Univentrikuldres Herz” (Double Inlet etc.)?
Double Outiet Right Ventricle (DORV)

Pulmonalklappenatresie bei intaktem Ventrikel-
septum*

Truncus arteriosus

(Hoffman, Pediatr Cardiol 1995)
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Sonografische Darstellbarkeit der fetalen Anatomie
in Abhangigkeit vom BMI

Vollstandige Ultraschalluntersuchung

BMI BMI BMI BMI BMI
<25 25-29 30-34  35-39 =40

Dashe et al. 2009 (13) 72 % 68 % 57 % 41 % 30 %

Thornburg et al. 2009 (26)*

- Basic Scan 79% 76 % 72% 61 % 49 %
(58%)  (49%)  (41%)  (23%) (17 %)

- Comprehensive Scan 43 % 40 % 38 % 41 % 31%
(16 %) (11 %) (8 %) (6 %) (4%)

vollstandige ,genetische 63 % 62 % 58 % 51 % 41 %
Sonografie” (Tsai et al.
2010 (27))

Entdeckungsrate schwerer 66% 49 % 48 % 42 %
Fehlbildungen (Dashe et
al. 2009 (13))

*

In der Studie von Thornburg et al. (26) schloss der ,Basic Scan 12 darzustellende Strukturen ein, der
«Comprehensive Scan” 6 weitere (Lippen/Nase, Profil, Hande, FuRe, RVOT und LVOT); die Prozent-
zahlen geben die kumulative Erfolgsrate bei wiederholten Untersuchungen an, die Prozentzahlen in
Klammern die bei der ersten Untersuchung.

Tab. 2: Anteil der Schwangeren unterschiedlicher Gewichtskategorien (BMI in kg/m?), bei
denen die vollstindige Darstellung der fetale Anatomie mit 18-22 SSW gelang




Herzfehler BRD + CH aktuell 2018

- keine Risikofaktoren fur CHD eruierbar beil 80-90 % der Mutter

* Bel ca. 30-50% zusatzlich extrakardiale Fehlbildungen

« Aneuploidien bel mind. 20-25% der Kinder mit Herzfehlern

Diagnosis and Treatment of Fetal Cardiac Disease 2207

i i Table 10. Risk of Aneuploidy With Selected Cardiac
ClI'Cl,llathn ; Malformations

Lesion Risk, %o112280.320

Diagnosis and Treatment of Fvul.( ardiac Dinaw.: -\ Scientific Statement From the Atrioventricular SeDtal defect 46-73
Mary T. Dosofii, Asita . Mooa-Grady, L1t K Hotubasger. Joshas &, Copel. Mark § Coarctation/arch interruption
e b Lace, Wedey Lo Er e Nixhelede - Coven Rl Son Double-outiet right ventricle/conotruncal malformations
P foin Hypoplastic left heart syndrome
Candickagy, Comet on Carbovs ";'I:,‘ ; - o e Heterotaxy/cardiosplenic syndromes
Pulmonic stenosis/atresia with intact septum
Transposition of great arteries
Tetralogy of Fallot
Truncus arteriosus

Tricuspid valve dysplasia (including Ebstein malformation)




Table 1 Assessment of fetal situs/laterality and the four-chamber
view

Situs and general aspects
ISUOG Practice Guidelines (updated): sonographic screening Fetal latcrahty (ldentlfy rlght and left sides of tetus)
examination of the fetal heart Stomach and heart on left —
Heart occupies a third of thoracic area
Majority of heart in left chest
Cardiac axis (apex) points to left by 45° £20°
Four chambers present
Regular cardiac rhythm
No pericardial effusion
Atrial chambers
Two atria, approximately equal in size
Foramen ovale flap in left atrium
Atrial septum primum present (near to crux)
Pulmonary veins entering left atrium
Ventricular chambers
Two ventricles, approximately equal in size
No ventricular wall hypertrophy
Moderator band at right ventricular apex
Ventricular septum intact (apex to crux)
Atrioventricular junction and valves
Intact cardiac crux
Two atrioventricular valves open and move freely
Differential offsetting: tricuspid valve leaflet inserts on ventricular
septum closer to cardiac apex than does mitral valve
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Was liegt wo?

Situs solitus

Situs ambiguus

Sehr haufig assoziiert
mit strukturellen Fehl-
Bildungen des Herzens

Situs inversus
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Figure 1

A pencil sketch of Wilhelm Ebstein published In the
Festschrvt celebrating Ebstein’s 707 birthday.

Published by parmission of the Mayo Clinic Proceadings,
where It was published by Mann RJ, Lie JT. The Iife story
of Wilhelm Ebstein (1826-1212) and his almost overlooked
description of a congenital heart disaase. Mayo Clin Proc
1979:54197-204.

Ebstein Anomalie

Aty —>

Figure 2
First figure of Ebsteln’s original case report. This figure
shows right atrium and right ventricle opened along right
border beginning at the superfor vena cava. A - right
atrium; B = right ventricla: b - valve not quite closing the
foramen ovale, | = rudimentary septal leaflet of tricuspid

valve with its Insarting on
of ventricular septum: r = apaning giving accass to right
conus arteriosus and, In the opposite direction, to the sac

* septales Segel

* posteriores Segel

X atrialisierter RV

K

I. Leichte Form

Ubergangstformen

Il. Schwere Form
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Atrioventrikuldrer Septumdefekt (AVSD)

Wenn der Mittelpunkt des Herzens fehlt
Prof. Dr. med. Herbert E. Ulmer, Heidelberg

® & Deutsche Herzstiftung e.V. (DE) | https://v

Linker Vorhof

c Sauerstoffreiches,
Rechter Vorhof ’ arterielles Blut

Linke
Atrioventrikulidrer Herzkammer
Seprumdefekt™

Sauerstoffarmes,
vendoses Blut

Rechte
Herzkammer

Abb. 1b: Herz bei Atrioventrikuldrem Septumdefek:
(AVSD): Da die beiden Scheideu 't‘lnd;zbhh'n. stehen alle
Herzhdohlen direkt miteinander in Verbindung. Is findet
sich auch nur eine einzige gemeinsame Einlassklappe
Siir das Blut aus der Vorhofebene in die Kammerebene,
Die Pfeile zeigen die anomalen Blutstromrichiungen

— — - 08:24
Desktop SR ™ > @8 ™ @ il () @ 18.11.2017



. ATRIOVENTRICULAR SEPTAL DEFECT
Definition, Spectrum of Disease, and Incidence

Complere atrioventricular septal defect (AVSD) is a cardiac malformation that combines an
atrial septum primum defect and a ventricular septal defect with an abnormal common atrio-
ventricular valve, which connects to the right and left ventricles (Fig. 15-20). The common
atrioventricular valve usually has five leaflets, Synonyms for AVSD include endocardial cush-
ion defect and atrioventricular canal defect. Partial AVSD includes an atrial septum primum
defect and a cleft in the mitral valve, In partial AVSD, two distinet mitral and tricuspid valve
annuli exist. AVSD can also be classified as balanced or unbalanced. In unbalanced AVSD the
atrioventricular connection predominantly drains to one of the two ventricles, resulting in ven-
tricular size disproportion. Unbalanced AVSD is typically found in association with hetero-
taxy syndrome (see Chaprer 22).

AVSD results from failure of fusion of the endocardial cushions during embryogenesis of
the heart. It is a common cardiac malformation found in 4% to 5% of all infants with con-
genital heart disease and occurs in 0,19 per 1000 live births (23,24). AVSD is also commonly
diagnosed in the fetus, accounting for 18% of cardiac abnormalities in one large series (4).
AVSD is slightly more common in girls (23) and has a high association with chromosomal

abnormalities, primarily Down syndrome. Figure 15-21 represents an anatomic specimen of a
fetal hearr with AVSD,

AVSD

- Atrial septum primum defect
« Ventricular septal defect
- Abnormal common atrioventricular valve

Figure 15-20, Atrioventricular septal defect (AVSD). RA, right atrium; RV, right ventricle; LV, left
ventricle; LA, left atrium.

ncular septal dsfect. The hesn
i 15-21. Anatomic specimen of & fetal heart with atriovent:

!';.%‘;):mds;run the left atrum (LA} and jeft ventricle (LV). Large interalrisl septum pimum defect
{ASD) as well 28 an nterventricular saptal defect (VSD) are seen

Ultrasound Findings
Gray Scale

AVSD is best detecsod in the apical four<hamber view. In didstole, when the m.mmnlm \.Il\!‘t' t
‘-pr.n 3 defect it the center of the heart (alo referred o as crice) can be identified due ln] _ud
apen, ,

of tissue (Fig. 15-22), This defece in the center of the heart resules from the large atrial an

fetuses with complate atrioventriculs

Figure 15-22. Four-chamber views in diastols in two ‘ y .

st delacs (VSDu. A Tha AVSD & e nd comy vt ooar el B T AEF,
] armow) and difficult to detect. The diag 5 Was C d, s s o

;\ne‘; (mseﬂm of the valves as seen In Figure 15-23. LA, jeft atrium: LV, left ventricie: AA, rig!

atrium; RV, right ventncle.



VergroBern

Abb. 2b: Aufsicht auf die drei Typen der anomalen gemein-
samen AV-Klappe beim AVSD in der Klassifikation nach
Rastelli ( Einzelheiten siehe Text)




{a) Normal Atrioventticular septal defect

four-chamber

pulmonary
veins

1] Normal Atrioventricular septal defect
anterior

left right
postenior

») o

<>

ABL
BL
With common atrioventricular With partitioned atriovencricular
valve orifice valve orifices

Figure 1 Diagrams illustrating unifying features of atrioventricular sepral defect (AVSD). (a) Atrial and ventricular septum seen from the left
ventricle after removal of the free wall of the left atrium and left ventricle and the mitral valve feaflets. (b) Aerioventricular juncrion seen
from above after removal of the atria and great arterial trunks above the cardiac valves, In a normal heact, the tricuspid valve has a more
apical atcachment to the seprum (solid line in {a), left) than does the mitral valve {interrupted line). The atrioventricular seprum (AVS} is
present between the right acrium and left ventricle because of this off-set atrachment of the tricuspid and mitral valves to the septum. AVSD
is characterized by a large defect involving the whole atrioventricular septum and adjacent ventricular and atrial septa, short inlet and
elongated outler with an inlet~outlet disproportion, and a common atrioventricular junction or annulus. The aortic valve (AV} is deeply
wedged berween the mitral (MV) and tricuspid {TV) valves in the normal heart. Hearts with an AVSD have a common atricventricular valve
annulus regardless of whether the atrioventricular valve orifice is partiticned. The common atrioventricular valve annulus does nat allow the
aorric valve to have a wedged position, Because of this unwedged position of the aortic valve, the left ventricular outflow trac is elengated.
When a normal heart is scanned along a four-chamber plane perpendicular to the gray line in {a), the atrial length is approximarely 30% of
the ventricular length. When a hecart with AVSD is scanned in 2 four-chamber view, the atrial length is only slightly shorter chan the
foreshortened ventnicular length. The scooped-out ventricular septal crest with apically displaced bridging leaflets makes the ventricular inler
look even shorter in a regular four-chamber view. ABL, anterior bridging leaflet; Ao, aorta; MS, membranous septumn; PBL., posterior
bridging leaflet; PV, pulmonary valve.

Copyright © 2004 ISUOG. Published by John Wiley & Sons, Ltd. QPINION
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Shunt in Vorhof- und Shunt in Shunt in
Ventrikelebene Vorhofebene Ventrikelebene

Abb. 3: Maglichkeiten der Aufhdngung der Briickensegel der gemeinsamen AV-Klappe beim
AVSD: In der Regel zeipt das Briickensegel keine Anheftung an Teile der Scheidewand (A),
sodass Blut sowohl in Vorhof- als auch in Ventrikelebene nach beiden Seiten des Herzens
shunten (kreuzen) kann. Ist das Briickensegel mit dem Oberrand des Restes der Kammer-
scheidewand verbunden (B), dann (.’;'/i)lgr ein Shunt (Blutkreuzen) nur in Vorhofebene.
Liegt eine Fixierung des Briickensegels am unteren Rand der unvollstandigen Vorhofschei-
dewand vor (C), resultiert ein grofser Shunt in Kammerebene.

» :

DESktOp == |.. N ‘ } - Ei ||||I [“':'




o 2014; A4; SEH 5T o il
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Differential and linear insertion of atrioventricular valves:
a useful rool?
B. M. E. ADRIAANSE" T, M. M. BARTELINGST, ). M. G. VAN VUGTE, R. CHAOLILS,

A.C. GITTENRBERGER-DE CGROOTY and M. <
’ ’ ave. vt A

500 pm

Figure 2 (a) Spatiotemporal image correlation ultrasol
showing four-chamber view obtained at the level imm
atrioventricular valves (DIAVV) can be seen. (b) Histc
gestation. (c) Enlargement of the box in (b), showing t
right ventricle; T, tricuspid valve.

Figure 5 (a) Spatiotemporal image correlation ultrasound image of a fetal heart at 18 weeks’ gestation with an atrioventricular septal defect
(AVSD), showing four-chamber view obtained at level 1 (immediately beneath the aortic outflow tract), in which linear insertion of the
atrioventricular valves (LIAVV) can be seen. (b) Histological section, equivalent to that shown in (a), of a fetal heart at 14 weeks’ gestation
with an AVSD. (c) Enlargement of the box in (b), showing LIAVV. LA, left atrium; LV, left ventricle; M, mitral valve; RA, right atrium; RV,
right ventricle; T, tricuspid valve.
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Herzfehler-AVSD.pdf X

© (® & Deutsche Herzstiftung e.V. (DE) | https://w e @ v Q| | Q Suchen

1/,

von 15

O Volker Klein

Balancierte Form Links-Dominanz Rechts-Dominanz

Abb. 4: Moglichkeiten einer ungleichmdjfsigen Entwicklung der beiden Herzkammern
(Venirikel-Imbalance) beim AVSD; A: beide Kammern gleich entwickelt = balancierte
Form; B: rechte Kammer wunterentwickell = Links-Dominanz; C: linke Kammer
unterentwickelt = Rechis-Dominanz

Abkiirzungen: RA = rechter Vorhof; LA = linker Vorhof; RV = rechie Kammer;

LV = linke Kammer
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Kardiale Fehlbildungen

Herzfehlbildungen betreffen 4-8 Kinder von 1000 Le-

bendgeburten. Damit stehen die Fehlbildungen des He
zens - unabhdngig von ihrer Spezifikation - an erst

. o
» Ventrikelseptumdefekt: 32%,
» Pulmonafnsstenose: 9 7%,

‘hofseptumdefekt-8%-
> o

juxtarteriell

perimembrands

muskular

o
5
S

o S S A S S LS S Sy

AV-Septumdefekt

Schematische Darstellung der topografischen Anatomie der unterschied-
lichen Ventrikelseptumdefekte (Blick auf die rechtsventrikuldre Seite des Ven-
trikelseptums).




A Practical
Guide to Fetal

Atrial, Ventricular, and Atrioventricular Septal Defects Echocardiography

MAL AND ABNORMAM HEARTS

NOR

Second Editlon

r

-

Outlet VSD

Perimembranous VSD

Inlet VSD

Crista
supraventricularis

Muscular VSD

Inlet VSD

Muscular VSD
Perimembranous VSD
Outlet VSD

L

Figure 15-7. Ventricular septal defect (VSD)—types and anatomic locations as seen from the
right ventricle. PA, pulmonary artery; Ao, aorta.
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106 VAR IWIWIV. 17y MUEITIVIIGL Y Qi LWl Yy 71U, GV VR,

Muscular
Inlet VSD

2 Perimembranous
5 vsD

Inlet VSD

Muscular VSD

Perimembranous VSD

Outlet VSD not seen in these planes (anatomic location obscured
by the pulmonary artery [PA])

Figure 15-8. Ventricular septal defect (VSD)—anatomic locations as seen at the level of the
four-chamber view and the outflow tracts. Ao, aorta; RA, right atrium; RV, right ventricle; LA, left
atrium; LV, left ventricle; SVC, superior vena cava; IVC, inferior vena cava.
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Univentrikulares Herz

Heterogene Pathoanatomie :
Double-inlet ventrikel; Atresie einer AV-Klappe (Trikuspidalatresie);

Atresie einer Semilunarklappe;...
funktionell univentrikulares Herz bei Hypoplasie eines Ventrikels
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Outlet VSD not seen in these planes (anatomic location obscured
by the pulmonary artery [PA])

Figure 15-8. Ventricular septal defect (VSD)—anatomic locations as seen at the level of the
four-chamber view and the outflow tracts. Ao, aorta; RA, right atrium; RV, right ventricle; LA, left
atrium; LV, left ventricle; SVC, superior vena cava; IVC, inferior vena cava.
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