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Abstract

Prenatal diagnosis of congenital heart disease is
crucial to optimal obstetric and neonatal care. In ute-
ro identification of heart anomalies allows a variety
of treatment options to be considered, including de-
livery at an appropriate facility, termination of pre-
gnancy, and in some cases in utero therapy. Specific
indications and risks have been classified and pati-
ents considered at high risk have been offered detailed
fetal echocardiography, commonly at a center with
appropriate expertise and facilities. However, most
children are born to mothers who have no known risk
features during pregnancy. Screening in the low-risk
population has been reported to have lower accuracy
rates then in high-risk population. The most common
indication for performing a fetal echocardiogram is
a prior family history of congenital heart disease. A
number of drugs have been implicated as causes of
various malformations, including heart anomalies.
Therefore, their use during pregnancy is considered
as indication for echocardiography. Several mater-
nal conditions also carry an inherited risk to the fetus
and their presence is also indication for this diagnos-
tic procedure. The incidence of congenital heart di-
sease is increased fivefold among infants of diabetic
mothers, whereas phenylketonuria has reported risk
of 12 to 16%. Chromosomal anomalies, extracardi-
ac malformations and monozigotic twins are also in-
dications for fetal echocardiography.
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Prenatal diagnosis of congenital heart disea-
se (CHD) is crucial to optimal obstetric and neona-
tal care. In utero identification of heart anomalies
allows a variety of treatment options to be considered,
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Apstrakt

Prenatalna dijagnoza kongenitalne sr¢ane bole-
sti je krucijalna za optimalnu obstetricku i neonatal-
nu negu. Njeno otkrivanje dok je plod jo§ u majci-
noj utrobi, omogucava razmatranje Sirokog spektra
terapijskih opcija, ukljuc¢ujuéi porodaj u odgovaraju-
¢em centru, prekid trudnoce, a u nekim sluc¢ajevima
in utero terapiju. Danas je preporuka da se u slucaju
postojanja specifi¢nih indikacija i faktora rizika za
kongenitalnu sréanu bolest pacijenti Salju na fetalnu
ehokardiografiju, najéesce u centre sa odgovaraju¢im
dijagnostickim aparatima i ekspertizom. Ipak, najveci
broj dece sa urodenim sr¢anim manama roden je od
strane majki koje tokom trudnoce nisu imale fakto-
re rizika za kongenitalnu src¢anu bolest. Skrining ni-
sko-rizi¢ne populacije ima znatno nizu dijagnosticku
pouzdanost od skrininga u populaciji visoko-rizi¢nih
zena. Naj¢esca indikacija za fetalnu ehokardiografi-
ju je podatak o kongenitalnoj sréanoj bolesti kod ne-
kog od ¢lanova uze porodice. Odredeni broj lekova
1 supstanci povezan je sa pojavom razlicitih sréanih
anomalija, te je njihovo kori$¢enje u trudno¢i jedna
od indikacija. Neka oboljenja majke nose hereditar-
ne rizike kongenitalnih sréanih anomalija fetusa i nji-
hovo postojanje je razlog za upucivanje na ovu di-
jagnosticku metodu. Incidenca urodenih sr¢anih ma-
na je pet puta veca kod dece dijabeti¢nih majki, dok
fenilketonurija nosi rizik kongenitalne sréane boles-
ti 12 do 16%. U indikacije spadaju i fetalne hromo-
zomske anomalije i ekstrakardijalne malformacije,
kao 1 monozigotni blizanci.

Kljuéne reci: kongenitalna srcana bolest, fetalna
ehokardiografija, indikacije

Prenatalna dijagnoza kongenitalne sr¢ane bole-
sti (KSB) je krucijalna za optimalnu obstetricku i
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including delivery at an appropriate facility, termi-
nation of pregnancy, and in some cases in utero the-
rapy!. Unfortunately, cardiac anomalies are the most
frequently overlooked malformations during prena-
tal ultrasound evaluation. This has profound medi-
cal, psychological and medicolegal consequences?.
Recommendations on indications for fetal echocar-
diography are closely linked to the recognition of po-
ssible etiologic factors and risk groups in respect of
CHD. Three main etiologic groups have been iden-
tified on the basis of empirical, animal experimental
and genetic data3.

In recent years, efforts have predominantly focu-
sed on developing screening programs for prenatal
diagnosis of congenital heart anomalies. Specific in-
dications and risks have been classified and patients
considered at high risk have been offered detailed
fetal echocardiography, commonly at a center with
appropriate expertise and facilities. However, most
children are born to mothers who have no known risk
features during pregnancy. Screening in the low-risk
population has been reported to have lower accuracy
rates then in high-risk population®. The impact of
these screening programs on the mortality and mor-
bidity with children with prenatally diagnosed car-
diac anomalies and of the general population has be-
en evaluated with different results. Fetuses with le-
sions that require intervention early in the neonatal
period might especially benefit from closer care and
the planning of delivery. In addition, the possibility
of intrauterine cardiac intervention, which is establis-
hed for anti-arrythmic treatment, might further im-
prove fetal outcome?.

Prior family history of congenital heart disease

The most common indication for performing a fe-
tal echocardiogram is a prior family history of conge-
nital heart disease. In the past most congenital heart
defects was considered sporadic or mulitfactorial but
many defects have been found to have an underlying
genetic basis>®. There are inheritable syndromes whi-
ch often follow autosomal recessive or dominant in-
heritance patterns. Some families with heterotaxy
syndrome appear to have an X-linked recessive pat-
tern of inheritance. Holt-Oram syndrome is autoso-
mal dominant with family members most commonly
having atrial septal defects and upper limb abnorma-
lities. In most families we do not know what the re-
currence risks are but use estimates based on previous

neonatalnu negu. Njeno otkrivanje dok je plod jos
u majcinoj utrobi, omoguéava razmatranje Sirokog
spektra terapijskih opcija, ukljucujuéi porodaj u od-
govaraju¢em centru, prekid trudnoce, a u nekim slu-
Cajevima in utero terapiju'. NaZalost, sréane anoma-
lije su najcesce prenatalno nedijagnostikovane mal-
formacije. Ovo ima duboke medicinske, psiholoske i
medikolegalne posledice?. Indikacije za fetalnu eho-
kardiografiju su nastale nakon prepoznavanja mogu-
¢ih etioloskih faktora i faktora rizika za KSB. Tri gla-
vne etioloske grupe identifikovane su na bazi empi-
rijskih, animalnih eksperimentalnih istrazivanja i ge-
netskih podataka3.

Poslednjih decenija osmisljeni su skrining pro-
grami za prenatalnu dijagnozu kongenitalnih sr¢anih
anomalija. Danas je preporuka da se u slucaju posto-
janja specifi¢nih indikacija i faktora rizika za KSB
pacijenti Salju na detaljnu fetalnu ehokardiografiju,
najcesce u centre sa odgovaraju¢im dijagnostickim
aparatima i ekspertizom. Ipak, najveci broj dece sa
urodenim sr¢anim manama roden je od strane maj-
ki koje tokom trudnoce nisu imale prepoznate fakto-
re rizika za kongenitalnu sr¢anu bolest. Skrining ni-
sko-rizi¢ne populacije ima znatno nizu dijagnosticku
pouzdanost od skrininga u populaciji visoko-rizi¢nih
zena*. Analize uticaja skrining programa na mortali-
tet i morbiditet dece u opstoj populaciji i u populaciji
dece sa prenatalno dijagnostikovanom KSB su dale
razli¢ite rezultate. Fetusi sa onom vrstom KSB ko-
ja zahteva intervenciju u ranom neonatalnom perio-
du ¢e imati koristi od ucestalijeg i detaljnijeg prace-
nja i tretmana, kao i planiranja vremena i mesta po-
rodaja. Ovo je vazno u slucaju intrauterinog kardi-
oloskog antiaritmijskog tretmana, a koji poboljsava
perinatalni ishod?.

Postojanje kongenitalne sréane bolesti u
porodici

Najcesca indikacija za fetalnu ehokardiografiju
je podatak o KSB u porodi¢noj anamnezi. U proslo-
sti je vec¢ina kongenitalnih sréanih defekata smatra-
na sporadi¢nom ili multifaktorijalno izazvanom po-
javom. Ipak, danas se zna da mnogi defekti imaju
u pozadini genetsku osnovu®%. Neki nasledni sin-
dromi Cesto imaju autozomalno-recesivne ili domi-
nantno nasledne obrasce nasledivanja. Porodice sa
heterotaksi¢nim sidromom cesto imaju hromozom
X-zavisne recesivne Seme nasledivanja. Holt-Oram
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studies. The recurrence risk with one previous child
with congenital heart defects is 2 to 5% and increases
to 3 to 10% with two children. Mothers with conge-
nital heart defects have a higher recurrence risk of 5
to 10%°. There is less information regarding the re-
currence risk in fathers. Certain types of defects ha-
ve higher recurrence risks. The highest risk is for left
heart obstructive defects such as hypoplastic left heart
syndrome, aortic stenosis and coarctation of the aor-
ta, with recurrence rates up to 10 to 15%. Septal de-
fects and conotruncal anomalies have a moderate re-
currence risk of 2 to 5%. Transposition of the gre-
at arteries and single ventricle anomalies have lower
recurrences of less than 2%.

Teratogens

A number of drugs have been implicated as cau-
ses of various malformations, including heart ano-
malies. Exposure to known cardiac teratogens in
the first 6-8 weeks of pregnancy also increases the
fetus’ risk of having a heart defect. In this context,
alcohol, antiepileptics, lithium and retinoic acid are
the most important drugs. Exposure of the fetus
to alcohol, especially if the fetal alcohol syndro-
me develops, can be associated with congenital
heart defects in up to 25%78. The most common
defects are a patent ductus arteriosus or septal de-
fects. Isotretinoin (Retinoic acid) is also very tera-
togenic with many exposed fetuses developing con-
genital heart defects. The most common defects are
conotruncal and great artery abnormalities, such as
transposition of the great arteries, tetralogy of Fallot,
double outlet right ventricle, truncus arteriosus and
interrupted aortic arch. Historically, exposure to tha-
lidomide had a 5 to 10% incidence of cardiac de-
fects especially tetralogy of Fallot, truncus arteri-
osus and septal defects®. Many of the anticonvul-
sants have been implicated as causes of congenital
heart defects. Valproic acid has the strongest evi-
dence for teratogenic effects, with phenytoin and tri-
methadione also implicated!%!1. The cardiac defects
most frequently seen are patent ductus arteriosus,
aortic stenosis, ventricular septal defect, tetralogy
of Fallot, coarctation of the aorta and transposition
of the great arteries. The teratogenic effects of li-
thium have recently been questioned!?-13. Probably
the overall incidence of congenital heart disease is
not increased with lithium exposure but when con-
genital heart disease is found it usually is Ebstein’s

sindrom se nasleduje autozomno-dominantno, a u
ovakvim porodicama naj¢es$ée su prisutni atriosep-
talni defekti i defekti gornjih ekstremiteta. Tacan ri-
zik javljanja KSB u potomaka porodica gde je ova bo-
lest prisutna nije tacno poznat. Ipak, on se moZze pro-
ceniti na osnovu do sada izvedenih epidemioloskih
studija. U roditelja ¢ije jedno dete ima KSB, rizik
njenog javljanja kod sledeceg deteta je 2 do 5%, a
rizik u slucaju dvoje afektirane dece raste i do 3 do
10%. Zena sa KSB nosi rizik od 5 do 10% da rodi
dete sa kongenitalnim sréanim defektom®. Postoji
mali broj literaturnih podataka vezanih za rizike uko-
liko je otac nosilac KSB. Pojedini tipovi kongenital-
nih sr¢anih mana nose visok rizik ispoljavanja u po-
tomstvu. Najveci je kod obstruktivnih defekata le-
vog srca, kao $to su sindrom hipoplasti¢nog levog
srca, aortna stenoza i koarktacija aorte, a iznosi 10
do 15%. Septalni defekti i konotrunkalne anomali-
je nose umeren rizik pojave u narednim generacija-
ma od 2 do 5%. Transpozicija velikih arterija i jed-
nokomorne anomalije imaju nizak rizik ispoljavanja
u potomstvu od 2%.

Teratogeni

Odredeni broj lekova i supstanci je povezan sa
pojavom razli¢itih malformacija, ukljucujuéi i srca-
ne anomalije. KoriS¢enje kardiogenih teratogena u
prvih 6 do 8 nedelja trudnoc¢e poveéava rizik poja-
ve sréanih defekata fetusa. U ovom kontekstu, najz-
nacajniji su alkohol, a od lekova antiepileptici, liti-
jum i retinoicna kiselina. Izlaganje fetusa alkoholu,
narocito ukoliko dode do razvijanja fetalnog alko-
holnog sindroma, moze biti povezano sa kongeni-
talnim sréanim defektima i u do 25% slucajeva’3.
Najcesc¢i alkoholom uzrokovani defekti su septalni
i patentni duktus arteriozus. Izoretinoin (retinoic-
na kiselina) je veoma teratogena i veliki broj fetu-
sa izloZenih njenom uticaju je razvio kongenitalne
sr¢ane defekte. Najcesci su konotrunkalne i anoma-
lije velikih arterija, kao $to su transpozicija velikih
arterija, tetralogija Fallot, double outlet right ventri-
cle, trunkus arteriozus i prekinuti aortni luk. Dok ni-
su otkriveni teratogeni efekti thalidomida, ovaj lek
je Cesto koris¢en i od strane trudnica. To je za posle-
dicu imalo incidencu kongenitalnih sr¢anih defeka-
ta od 5 to 10%, a naj¢e$ce anomalije bile su tetra-
logija Fallot, trunkus arteriozus i septalni defekti®.
Veliki broj antikonvulzanata moze uzrokovati KSB.
Valproic¢na kiselina ima najjaci teratogeni efekat, a
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anomaly, an otherwise rare cardiac defect. With the
exception of daunorubicin which appears to cause
myocardial necrosis, the antineoplastic drugs have
not been associated with congenital heart disease!4.
Other drugs, such as the amphetamines, tranquili-
zers and cocaine, remain controversial. The spe-
cific risk of occurence varies with the lenght and
types of exposure as well as with the specific sub-
stance involved.

Maternal disease

Several maternal conditions also carry an inheri-
ted risk to the fetus. The incidence of CHD is increa-
sed fivefold among infants of diabetic mothers, whe-
reas phenylketonuria has reported risk of 12 to 16%.

Insulin-requiring Diabetes mellitus

The incidence of congenital heart defects in in-
fants of diabetic mothers was about 5% but with better
diabetic control the incidence has fallen. Structural
defects most commonly seen in infants of diabetic
mothers are ventricular septal defects, transpositi-
on of the great arteries, coarctation of the aorta and
other conotruncal anomalies like double outlet right
ventricle and truncus arteriosus. Hypertrophic car-
diomyopathy is seen in insulin dependent and gesta-
tional diabetics, usually in the last months of preg-
nancy!®. Good metabolic control of maternal blood
sugar respectively, periconceptionaly and during the
first 8 weeks of pregnancy might decrease the risk
of the affected mothers to near the level of the nor-
mal population!®.

Collagen Vascular Disease

Complete heart block in the fetus is associated wi-
th maternal collagen vascular disease (systemic lupus
erythematosus). Women with either SSA or SSB (an-
ti-Ro or anti-La) antibodies are at risk for the fetus de-
veloping congenital heart block and myocarditis. The
women often do not have collagen vascular disease.
Congenital heart block in a fetus with no structural
heart disease is almost always associated with one
or both of these antibodies and they should be look-
ed for. The antibodies are usually gone by 3 months
of age but the damage to the conduction system has
been done. If there are maternal autoantibodies SSA
or SSB, wheather they are ill or healthy women, re-
petitive echocardiographic examinations of the fetal
heart should be performed in the second and third
trimesters for early detection of autoantibody-indu-
ced fetal heart block and cardiomyopathy. Perinatal

slede phenytoin i trimethadion!®1!, Naj¢es¢i sréani
defekti koji su posledica upotrebe antikonvulzanata
su patentni duktus arteriozus, aortna stenoza, ventri-
kularni septalni defekti, tetralogija Fallot, koarktacija
aorte i transpozicija velikih arterija. Teratogeni efekti
litijuma se od skora preispituju!?13, Najverovatnije
se sveukupna incidenca KSB ne povecava u slucaju
koriS¢enja litijuma, ali se Ebstajnova anomalija, kao
veoma retka, ¢esto javlja u fetusa Cije su majke ko-
ristile litijum tokom trudnoce. Sa izuzetkom dauno-
rubicina koji izaziva miokardijalnu nekrozu fetusa,
drugi antineoplasti¢ni lekovi nisu povezani sa KSB14,
Teratogeno dejstvo ostalih supstanci i lekova, kao §to
su amfetamini, trankilizeri i kokain i dalje ostaje kon-
troverzno. Specifican rizik pojave KSB u fetusa majki
koje su koristile teratogene u trudno¢i moze se proce-
niti samo uzimajuci u obzir vrstu teratogena i duzinu
1 vreme uzimanja teratogenih supstanci u trudnoéi.

Bolesti majke

Nekoliko oboljenja majki nose hereditarne rizike
kongenitalnih fetalnih sr¢anih anomalija. Incidenca
KSB je pet puta veca u dece dijabeti¢nih majki, dok
fenilketonurija nosi rizik KSB od 12 do 16%.

Inzulin-zavisni dijabetes melitus

Incidenca kongenitalnih sr¢anih defekata u dece
dijabeti¢nih majki iznosi oko 5%, ali $to je bolja meta-
bolicka kontrola bolesti to je procenat ovih anomalija
nizi. Strukturni defekti koji se najcesc¢e vidaju u dece
dijabeti¢nih majki su ventrikularni septalni defekti,
transpozicija velikih arterija, koarktacija aorte i dru-
ge konotrunkalne anomalije, kao $to su double outlet
right ventricle and trunkus arteriozus. Hipertrofi¢na
kardiomiopatija se vida u inzulin-zavisnoj bolesti, ali
uglavnom poslednjih meseci trudnoc¢e!®. Dobra me-
tabolicka kontrola maternalne glikemije neposredno
pre koncepcije i tokom prvih 8 nedelja trudnoc¢e mo-
gu smanjiti rizik rodenja deteta sa KSB na onaj nivo
koji vazi za zdravu populaciju'®.

Kolagena vaskularna bolest

Kompletni sr¢ani blok moze se javiti u fetusa
majki sa kolagenom vaskularnom boles¢u (sistemski
lupus eritematozus). Osobe bilo sa SSA ili SSB (an-
ti-Ro ili anti-La) antitelima imaju povecan rizik da
im fetusi razviju kongenitalni sr¢ani blok i miokardi-
tis. Nekad i pored prisutnih antitela, trudnice nemaju
razvijenu kolagenu vaskularnu bolest. Kongenitalni
srcani blok fetusa bez strukturnih srcanih defekata
skoro uvek je povezan sa prisustvom ovih antitela.

MATERIA MEDICA ¢« Vol. 27 « No. 1 * Februar 2011.

=



KONTINUIRANA MEDICINSKA EDUKACIJA

mortality for isolated congenital heart block is 10 to
15% (7, Recurrence risk in subsequent pregnancies
has recently been reported at 8%!8.

Phenylketonuria

Like diabetes, phenylketonuria adversely affects
the fetus when the mother is not adequately treated!®.
Treatment is with a low phenylalanine diet to pre-
vent mental retardation in the mother and congenital
heart disease, microcephaly, intrauterine growth re-
tardation and mental retardation in the infant. Good
dietary control results in a decreased incidence of
malformations but should be started before concep-
tion keeping phenylalanine levels less than 400-600
pumol/L. Structural defects seen most commonly with
phenylketonuria are ventricular septal defects, coarc-
tation of the aorta, hypoplastic left heart syndrome
and tetralogy of Fallot!®.

Maternal infection

Maternal infection has also been reported to be
associated with heart defects in fetus. Some viral in-
trauterine infections may be associated with an ele-
vated risk of fetal cardiac lesions. Of the infectious
agents, rubella is the only one associated with struc-
tural defects, especially as part of the congenital ru-
bella syndrome??. The defects most commonly se-
en are patent ductus arteriosus, pulmonary stenosis,
and septal defects. The effect of parvovirus on the
heart has been mainly secondary to anemia and the
fetal hydrops that develops but the parvovirus can
also affect the myocardial cell itself21-22, Other vi-
ruses, such as Coxsackie, may affect the heart pre-
natally as well2.

Documented fetal anomaly

Extracardiac malformations

Extracardiac malformations frequently associated
with cardiac anomaly®. Fetuses with diagnosed extra-
cardiac anomalies constitute another major group of
patients in whom fetal echocardiography is warran-
ted, as the detection of cardiac anomaly fundamen-
tally affects the prognosis and might influence peri-
natal care strategies?. Some extracardiac malformati-
ons carry a low risk of associated CHD, whereas for
the others the risk is high.

Extracardiac malformations are present in 25 to
45% of children with congenital heart disease®. Table
1 reviews the extracardiac malformations most com-
monly associated with congenital heart disease?.

Zato se na njih mora misliti ukoliko je on prisutan.
Antitela obi¢no nestaju u treCem mesecu Zivota, ali
je ostecenje sprovodnog sistema srca ve¢ nacinjeno.
Prisustvo maternalnih SSA ili SSB antitela, bez ob-
zira da li se radi o zdravim ili bolesnim zenama, oba-
vezuje na ponavljanje ehokardiografskih pregleda fe-
tusa tokom drugog i tre¢eg trimestra, a u cilju rane
detekcije autoantitelima-izazvanim sr¢anim blokom i
kardiomiopatije fetusa. Perinatalni mortalitet u sluca-
jevima izolovanog kongenitalnog sréanog bloka je
10 do 15%!7. Rizik ponovne pojave kongenitalnog
sr¢anog bloka fetusa u narednim trudno¢ama izno-
si oko 8 %!18.

Phenylketonuria

Kao i u slucaju dijabeta, nezeljeni ishodi i posle-
dice prisutni su u fetusa neadekvatno lecenih obolelih
majki'®. Terapija dijetom sa niskim dozama phenyla-
lanina u cilju prevencije mentalne retardacije majke i
kongenitalne sréane bolesti fetusa, mikrocefalije, in-
trauterinog zastoja rasta i mentalne retardacije dete-
ta su obligatorni. Dobra dijetetska kontrola smanju-
je incidencu malformacija ploda, ali pod uslovom da
je zapoceta prekoncepcionalno i ukoliko odrzava ni-
voe phenylalanina ispod 400-600 umol/L. Najces¢i
tip strukturnih sr¢anih defekata dece majki obolelih
od phenylketonuria su ventrikularni septalni defekti,
koarktacija aorte, sindrom hipoplasti¢nog levog sr-
ca i tetralogijal®.

Maternana infekcija

Neke infekcije trudnice su povezane za sréanim
defektima fetusa. Pojedine virusne infekcije nose ri-
zik nastanka fetalnih sr¢anih lezija. Od svih infektiv-
nih agenasa, rubella je jedina kod koje je dokaza-
no da izazva strukturne defekte fetalnog srca, na-
rocito ako njeno prisustvo dovede do ispoljavanja
kongenitalnog rubela sindroma??. Infekcija rubelom
najcesce je povezana sa patentnim duktus arteriozu-
som, stenozom pulmonarne arterije i septalnim de-
fektima. Efekti parvovirusne infekcije na fetalno sr-
ce su primarno posledica fetalne anemije i hidropsa
koji nastaju kao direktna posledica ovog virusa, ali
i ona sama moze oStetiti i miokardijalne ¢elije?!-22,
Drugi virusi, kao sto je Coxsackie, mogu Stetno de-
lovati na fetalno srce?.

Dokumentovana fetalna anomalija
Ekstrakardijalne malformacije

Ekstrakardijalne malformacije su ¢esto povezane
sa sr¢anim anomalijama®. Fetusi sa ekstrakardijalnim
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Table 1.

Hydrocephalus
microcephalus
agenesis of corpus
callosum
encephalocoele
Dandy-Wolker
malformation
diaphragmatic hernia
tracheoesophagal fistula
duodenal atresia
abnormal situs visceralis
anorectal anomalies
Omphalocele
ectopia cordis
Hydronephrosis
renal agenesis
horseshoe kidney
single umbilical artery
persistent right umbilical
vein
DiGeorge
Holt-Oram
Marfan
Noonan

Central nervous system

Mediastinum

Gastrointestinal

Abdominal wall

Genitourinary

Vascular

Syndromes

Extracardiac malformations are more common
in children with atrioventricular septal defects, other
septal defects, heterotaxy syndromes and conotrun-
cal defects; less common in left heart defects and
uncommon in transposition of the great arteries.
Increased nuchal translucency without chromoso-
mal abnormalities is associated with cardiac defects,
especially narrowing of the aorta?3.

Chromosomal anomalies

Fetuses with a chromosomal abnormality frequ-
ently have congenital heart defects (Table 2)2. Fetuses
with congenital heart disease also have a signifi-
cant risk of having a chromosomal abnormality?4.
Therefore, complete cardiac examination should be
performed in all fetuses with anomalies detected by
karyotyping and vice versa2. A high intrauterine mor-
tality rate is reported in those fetuses prenatally de-
tected heart disease and associated chromosomal pat-
hology?. Consequently, the frequency of an associa-
ted abnormal caryotype is far higher in prenatal stu-
dies then in liveborn infants. In live born infants with
congenital heart disease the incidence of chromoso-
mal abnormalities was 12.5%. In prenatal series the
incidence varies from 15 to 38% depending on ge-
stational age?S. The detection of a cardiac defect alo-
ne is often enough to recommend genetic testing and

anomalijama ¢ine drugu veliku grupu pacijenata kod
kojih je obavezna fetalna ehokardiografija, s obzi-
rom da dijagnoza sr¢anih anomalija fundamentalno
uti¢e na prognozu, a time i na perinatalnu strategi-
ju?. Neke vrste ekstrakardijalnih anomalija nose ni-
zak rizik istovremenog postojanja KSB, dok drugi
tipovi ekstrakardijalnih malformacija nose visok ri-
zik koincidencije sa kongenitanim sr¢anim anoma-
lijama. Ekstrakardijalne malformacije prisutne su u
25 do 45% dece sa KSB?. Tabela broj 1 daje prikaz
onih ekstrakardijalnih malformacija koje su najcesce
povezane sa KSB2.

Tabela 1.

Hidrocefalus
mikrocefalija
agenezija korpus
kalozuma
encefalokela
Dandy-Wolker
malformacija
Dijafragmaticna hernija
Traheoezofagealna
fistula
duodenalna atrezijia
abnormalni visceralni
situs
anorektalne anomalije

Centralni nervni sistem

Medijastinum

Gastrointestinalni trakt

Trbusni zid Omfalocela
Ektopija srca
Hidronefroza

agenezija bubrega
potkovicasti bubreg
single umbilical artery
perzistentna desna
umbilikalna vena
DiGeorge
Holt-Oram
Marfan
Noonan

Genitourinarni trakt

Vaskularne anomalije

Sindromi

Ektrakardijalne malformacije su Ceste u dece sa
atrioventrikularnim i ostalim septalnim defektima, he-
terotaksi¢nim sindromom i konotrunkalnim anomali-
jama; rede u levostranim sr¢anim defektima, dok su
veoma retke u dece sa transpozicijom velikih krvnih
sudova. Zadebljanje nuhalne translucence koje nije
posledica hromozomskih abnormalnosti povezano je
sa sréanim defektima, narocito sa suzenjem aorte?3.

Hromozomske anomalije

Fetusi sa hromozomskim anomalijama ¢esto ima-
juikongenitalne sréane defekte (Tabela 2) 2. Takode,
fetusi sa KSB imaju visok rizik hromozomskih
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if any other abnormality is present testing would be
strongly recommended?.

Table 2. Chromosomal abnormalities associated
with CHD

Associated e
Karyotype heart defects Risk (%)
. AVSD, VSD,
Trisomy 21 ASD, ToF, CoA 40-50
VSD, ToF,
- 18 DORV, HLH
isomy VSD, ASD,
Trisomy 13 99
HLH, ToF
Monosomy 90
Conotruncal
22q11 defects: 85-95
(CATCH 22) VSD. ToF,
DORYV, TAC

ASD, atrial septal defect; AVSD, atrioventricular
septal defect; CoA, coartaction of aorta; DORYV,
double outlet right ventricle; TAC, truncus arteriosus
communis; ToF, tetralogy of Fallot; VSD, ventricular
septal defect.

Twins

Twins are not a malformation but monozygotic
twins do have twice the incidence of congenital heart
disease seen in dizygotic twins and the concordance
rate is higher®?%. In conjoined twins, those with tho-
racopagus or thoraco-omphalopagus have a 75% in-
cidence of congenital heart disease usually involving
shared structures between the two hearts. In most of
the others the pericardium is shared. Even in ompha-
lopagus, congenital heart disease is found in at least
one twin in 25%%26.

Arrhythmias

Fetal echocardiography should be preformed in all
cases of fetal arrhythmia, not only for differentiati-
on, but also for exclusion of a cardiac anomaly whi-
ch may be present in 30-50% of cases with complete
atrioventricular block and in 2-5% of cases with ex-
trasystoles and tachyarrhythmias?. The most frequent
type of fetal arrhythmia is premature atrial and ven-
tricular contractions, that have little clinical signifi-
cance and are not associated with an increased risk
of structural abnormalities. Tachycardias frequently
cause in utero heart failure but are rarely associated
with structural anomalies. Conversely, 50% of fetu-
ses with complete atrioventricular block have cardi-
ac malformations, mostly atrioventricular septal de-
fects or corrected transposition of the great arteries?”.

Non-immune fetal hydrops

abnormalnosti?*. Zato je fetalna ehokardiografija ne-
ophodna kod svih fetusa sa detektovanim anomalija-
ma posredstvom kariotipa i obrnuto?. Visoke stope
intrauterinog mortaliteta su prisutne u fetusa kod ko-
jih je prenatalno dijagnostikovana KSB bila udruze-
na sa hromozomskom patologijom?. Konsekventno,
ucestalost abnormalnog kariotipa udruzenog sa KSB
je daleko vec¢a u prenatalnim studijama nego u novo-
rodene dece. U zivorodene dece sa KSB, incidenca
hromozomskih abnormalnosti je oko 12.5%. U pre-
natalnim serijama, incidenca varira od 15 do 38%, a
u zavisnosti od gestacione starosti?S. Detekcija sa-
mo sréanog defekta u fetusa je Cesto dovoljna da bi
se predlozilo genetsko testiranje dok bi se u slucaju
koegzistencije neke druge abnormalnosti, genetsko
testiranje snazno preporucilo 2.

Tabela 2. Hromozomske abnormalnosti poveza-

ne sa KSB
Karioti Udruzeni sr¢ani Rizik (%)
P defekti AR
. . AVSD, VSD,
Trizomija 21 ASD., ToF, CoA 40-50
VSD, ToF,
Trizomiia 18 DORYV, HLH
1zomija VSD, ASD,
Trizomija 13 99
. HLH, ToF
Monozomija . 90
Konotrunkalni
22qll defekti: 85-95
(CATCH 22) VSD, ToF,
DORYV, TAC

ASD, atrijalni septalni defekti; AVSD,
atrioventrikularni septalni defekti; CoA, koarktacija
aorte; DORYV, double outlet right ventricle; TAC,
truncus arteriosus communis; ToF, tetralogija Fallot;
VSD, ventrikularni septalni defekt.

Blizanci

Iako blizance nikako ne mozemo smatrati malfor-
macijom, oni su svrstani u ovu grupu jer monozigot-
ni gemeli imaju dva puta vecu incidencu kongenital-
ne sréane bolesti u odnosu na dizigotne blizance®-26.
U sijamskih blizanaca sa thoracopagus-om ili thora-
co-omphalopagus-om incidenca KSB je 75% i obic-
no je vezana za zajednicke strukture koje dele njiho-
va dva srca. U vedini preostalih slucajeva, perikar-
dijum je zajednicki. Cak i u omphalopagus-u, KSB
se javlja u jednom od ova dva blizanca u najmanje
25% slucajeva® 26

Aritmije

U svim slucajevima fetalnih aritmija potrebno
je uraditi fetalnu ehokardiografiju, ne samo zbog
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The identification of non-immune hydrops fetalis
is also considered an indication for fetal echocardio-
graphy. In some cases it may reflects structural heart
disease, whereas in others is the result of an aryth-
mia28, Non-immune fetal hydrops is secondary to a
cardiac abnormality in 25% of cases?®. Two-thirds
of the cardiac cases are due to arrhythmias and one-
third due to structural heart disease. Occasionally
both an arrhythmia and structural heart disease can
be present such as an atrioventricular septal defect
with heart block, or Ebstein’s anomaly with atrial
flutter. The arrhythmias, can be tachyarrhythmias,
such as supraventricular tachycardia or atrial flutter,
or bradyarrhythmias, such as heart block. The struc-
tural anomalies most commonly associated with fe-
tal hydrops are: 1) valve insufficiency, particularly
Ebstein’s anomaly and other tricuspid valve abnor-
malities, but also absent pulmonary valve syndrome
and atrioventricular septal defect, and 2) outflow ob-
structions, particularly hypoplastic right or left heart
syndromes, when associated with tricuspid valve in-
sufficiency. The presence of fetal hydrops with ei-
ther arrhythmia or structural heart disease worsens
the prognosis. In particular, structural heart disease
and complete heart block have an ominous progno-
sis when associated with hydrops with exceedingly
rare survivors?8, On the other hand, tachycardias can
be treated effectively in utero and have a much mo-
re favorable outcome.

Fetuses with thickned nuchal translucency detec-
ted by the first trimester screening

Nuchal translucency screening has been shown
to be very effective in identifying fetuses at increa-
sed risk for both chromosomal anomalies and cardi-
ac malformation. Three to five percent of tested fetu-
ses will be defined as being at high risk for congeni-
tal heart disease following nuchal translucency exa-
mination. This creates a new population of conside-
rable size that would be candidates for complete fetal
echocardiography3’. A meta-analysis of studies exa-
mining the screening performance of NT thickness for
the detection of cardiac defects in fetuses with nor-
mal karyotype, reported that the detection rates we-
re about 37% and 31% for the respective NT cutoffs
of the 95th and 99th centiles3!. This compares favo-
rably with the 10% detection rate achieved by con-
fining specialist fetal echocardiography to pregnan-
cies with a maternal history of diabetes mellitus or

dijagnostike tipa aritmije, ve¢ i zbog iskljucenja sr-
¢ane anomalije koja moze biti prisutna u 30-50% slu-
Cajeva sa kompletnim atrioventrikularnim blokom i u
2-5% slucajeva sa ekstrasistolama i tahiaritmijama?2.
Najces¢i tip fetalnih aritmija je prematurna pretko-
morska 1 komorska kontrakcija, ali je ona od malog
klinickog znacaja i nije povezana sa povecanim rizi-
kom strukturnih sré¢anih anomalija. lako su tahikar-
dije Cesto uzrok zastoja sr¢anog rada in utero, one su
retko povezane sa strukturnim anomalijama. Suprotno
tome, 50% fetusa sa kompletnim atrioventrikularnim
blokom imaju sr¢ane malformacije, a najcesce se ra-
di o atrioventrikularnim septalnim defektima ili ko-
rigovanom transpozicijom velikih arterija?”.

Neimuni fetalni hidrops

Postojanje neimunog fetalnog hidropsa predstav-
lja indikaciju za fetalnu ehokardiografiju. Nekad je
posledica strukturne sré¢ane bolesti, dok je nekad re-
zultat fetalne aritmije?8. Neimuni fetalni hidrops je
posledica src¢anih abnormalnosti u oko 25% sluca-
jeva?®. Od toga su dve tre¢ine rezultat aritmija, dok
je u tre€ini posledica strukturnog sr¢anog defekta.
Ponekad fetus moze imati i aritmiju i KSB, kao sto je
to slucaj sa atrioventrikularnim septalnim defektom
sa sréanim blokom, ili slu¢aj Ebstajnove anomalije
sa pretkomornim flaterom. Aritmije fetusa mogu biti
tahiaritmije, kao $to je supraventrikularna tahikardi-
jaili atrijalni flater, ili bradiaritmije, kao Sto je sréani
blok. Strukturne anomalije srca koje su najcesce pri-
sutne u fetalnog hidropsa su : 1) insuficijencija zali-
staka, narocito Ebstajnova anomalija, kao i druge ab-
normalnosti trikuspidnih zalistaka, ali i Sindrom od-
sutnog pulmonarnog zalistka i atrioventrikularni sep-
talni defekti, i 2) obstrukcije izlaznih komornih trak-
tova, narocito sindrom hipoplasti¢nog desnog ili le-
vog srca, kada su povezane sa insuficijencijom tri-
kuspidne valvule. Ukoliko je fetalni hidrops pracen
bilo aritmijom, bilo strukturnim sr¢anim defektima,
prognoza je veoma loSa. Narocito su strukturni sr-
cani defekti i kompletan srcani blok znaci zlokobne
prognoze ukoliko je prisutan hidrops, a prezivljava-
nje je izuzetno retko @8). Sa druge strane, tahikardije
se efikasno lece in utero i imaju znatno bolji ishod.

Fetusi sa zadebljanom nuhalnom translucencom
detektovanom skriningom prvog trimestra

Skrining merenjem nuhalne translucence se po-
kazao efikasnim u otkrivanju fetusa sa poveca-
nim rizikom za hromozomske anomalije i sr¢ane
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exposure to teratogens and family history of cardiac
defects. Abnormalities of the heart and great arteries
are the most common congenital defects, and they
account for about 20% of all stillbirths and 30% of
neonatal deaths due to congenital defects32. The ex-
tent to which fetal NT becomes widely adopted as a
method of screening for cardiac defects will depend
mainly on the availability of specialist fetal echocar-
diography. The clinically relevant question at present
is to define the patient-specific risk for major cardi-
ac defects based on the measurement of fetal NT, be-
cause this will determine the need for specialist fe-
tal echocardiography in the management of the in-
dividual patient.
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