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Abstract

The overall survival rate in infants affected by
congenital heart disease remains low. The poor
outcome may be related to the increased associa-
tion with extracardiac anomalies and aneupoloidy.
Since most types of CHD are now amenable to sur-
gery, it is essential that any fetus with congenital
structural heart defect should be completely eva-
luated, noting in particular congenital extracardiac
defects which may adversely affect the prognosis.
Noncardiac malformations have been reported to
occur in up to 50% of patients with congenital he-
art disease. The combination of cardiac anomali-
es with other organ abnormalities appears in gene-
tic syndromes and after exposure to environmental
factors. Fetuses with prenatally diagnosed cardiac
malformations need to have offer structural abnor-
malities ruled out. They should be evaluated thorou-
ghly by ultrasound exam, because the detection of an
extracardiac anomaly may dramatically affect pro-
gnosis. Also, fetuses in which an extracardiac ano-
maly or chromosome abnormality is diagnosed de-
serve a complete evolution with full fetal echocardi-
ography. Fetal caryotype analysis should be perfor-
med since the risk of aneuploidy approaches 40%
in cases of prenatally diagnosed CHD.
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Introduction

The overall survival rate in infants affected by
congenital heart disease (CHD) remains low, ran-
ging from 17 to 24%!3. The poor outcome may be
related to the increased association with extracar-
diac anomalies and aneupoloidy*. Since most types
of CHD are now amenable to surgery, it is essential
that any fetus with congenital structural heart defect
should be completely evaluated, noting in particular
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Apstrakt

Uopsteno posmatrano, stope prezivljavanja dece
sa kongenitalnom sr¢anom bolescu su i dalje nezado-
voljavjuce niske. Slabiji ishod moze biti povezan sa
ucestalom udruzenoséu sa ekstrakardijalnim anoma-
lijama i aneuploidijama. Kako je danas moguce ope-
rativno leciti veliki broj ovih sr¢anih anomalija, veo-
ma je vazno da fetusi kod kojih su one otkrivene bu-
du detaljno dijagnosticki evaluirani, naro€ito u smislu
otkrivanja kongenitalnih ekstrakardijalnih anomali-
ja, a s obzirom da njihovo postojanje moze negativno
uticati na prognozu. Ektrakardijalne malformacije se
prema literaturnim podacima javljaju iu do 50% pa-
cijenata sa urodenim sr¢anim manama. Kombinacija
srcanih sa anomalijama drugih organa naj¢esc¢e su po-
sledica genetskih sindroma ili izloZenosti odredenim
Stetnim uticajima zZivotnog okruzenja. Kod fetusa kod
kojih je dijagnostifikovana kongenitalna sr¢ana bo-
lest, neophodno je iskluciti postojanje drugih struk-
turnih anomalija. Oni bi detaljno trebali biti evaluira-
ni ekspertnim ultrazvu¢nim pregledom, jer dijagnoza
koegzistirajuc¢ih vansréanih urodenih anomalija mo-
7e znacajno uticati na prognozu. Naravno, ovo vazi
i u obrnutom slucaju, kada detekcija ekstrakardijal-
nih anomalija ili hromozomske abnormalnosti fetu-
sa obavezuje na obavljanje fetalne ehokardiografije.
Takode, ispitivanje fetalnog kariotipa je veoma po-
zeljno u slucaju prenatalnog otkrivanja kongenital-
ne sré¢ane bolesti, s obzirom da ono nosi rizik aneu-
ploidije u 40% slucajeva.

Kljuéne reci: sréani defekti, ekstrakardijalne
anomalije

Uvod
Uopsteno posmatrano, stope prezivljavanja dece

sa kongenitalnom sr¢anom boles¢u (KSB) su i dalje
nezadovoljavjuce niske i krecu se u rasponu od 17
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congenital extracardiac defects which may adverse-
ly affect the prognosis®. Such an evaluation deman-
ds, among the other things, a knowledge of the in-
cidence and clinical significance of extracardiac de-
fects in fetuses with CHD.

Noncardiac malformations have been reported to
occur in 25 to 50% of patients with congenital heart
disease*®78. The combination of cardiac anomalies
with other organ abnormalities appears in genetic syn-
dromes and after exposure to environmental factors
(teratogenic drugs, infections and systemic maternal
diseases)*. The spectrum of malformations diagno-
sed in utero is different from that observed in postna-
tal series, having the former a more severe progno-
sis due to the higher association with other structu-
ral or chromosomal anomalies®1%11:12 People invol-
ved in the management of affected fetuses should all
be aware that most prognostic data in the literature
refer to postnatal series, while the prognosis to give
parents should be drawn from studies of prenatally
detected cases!314,

EXTRACARDIAC ANOMALIES
ASSOCIATED WITH HIGH INCIDENCE OF
CONGENITAL CARDIAC ANOMALIES

Musculoskeletal defects are the commonest
and accounted for 8,8 to 27 per cent of all extra-
cardiac defects>%8. The spectrum ranged from sin-
gle defects like syndactyly to multiple defects as
in Holt-Oram, Noonan’s and Turner’s syndromes.
Musculoskeletal defects are followed by gastrointe-
stinal tract anomaliesS3.

Gastrointestinal anomalies and wall defects

Diaphragmatic hernia

In population of fetuses with this condition, 15%
of cases have CHD and 20% of cases have aneuplo-
idy!>16, The most common cardiac anomalies were
ventricular septal defect (VSD) and tetralogy of Fallot
(ToF). Cardiac anomalies were also reported in asso-
ciation with diaphragmatic hernia as part of chromo-
somal abnormalities*. Although karyotypes play an
important role in prenatal diagnosis, they are not pre-
dictive of normal cardiac structure when normal in
the abnormalities studied. Even when the karyotype
is normal in the presence of this abnormality, fetal
echocardiography is indicated!”.

Omphalocele

do 24%!3. Slabiji ishod moze biti povezan sa uce-
stalom udruzenoscu sa ekstrakardijalnim anomalija-
ma i aneuploidijama®. Kako je danas moguce opera-
tivno leciti veliki broj ovih sr¢anih anomalija, veo-
ma je vazno da fetusi kod kojih su one otkrivene bu-
du detaljno dijagnosti¢ki evaluirani, narocito u smi-
slu otkrivanja kongenitalnih ekstrakardijalnih ano-
malija, jer njihovo prisustvo moZze negativno utica-
ti na prognozu®. Ta evaluacija zahteva znanja o inci-
denci i klinickom znacaju ekstrakardijalnih defeka-
ta u fetusa sa KSB.

Ektrakardijalne malformacije se prema lite-
raturnim podacima javljaju i u do 50% pacijenata sa
urodenim sréanim manama*%78, Kombinacija sréa-
nih sa anomalijama drugih organa najce$c¢e su po-
sledica genetskih sindroma ili izloZenosti odredenim
Stetnim uticajima zivotnog okruzenja (teratogeni le-
kovi, infekcije i sistemske bolesti majke)*. Spektrum
i ucestalost malformacija dijagnostikovanih in utero
se razlikuju u odnosu na one posmatrane u postnatal-
nim serijama. Anomalije otkrivene in utero imaju 0z-
biljniju prognozu, s obzirom na ¢estu udruzenost sa
strukturnim ili hromozomskim anomalijama®10%-11,12,
Lekari ukljuceni u dijagnostiku i tretman ovih fetusa
moraju biti svesni da je najveci broj literaturnih po-
dataka vezanih za prognozu dobijen ve¢inom iz pos-
tnatalnih serija. Ali u savetovanju buducih roditelja
treba predociti prognosticke procene onih studija ko-
je se odnose na prenatalno otkrivene slu¢ajeve!3:14,

EXTRAKARDIJALNE ANOMALIJE
POVEZANE SA VISOKOM INCIDENCOM
KONGENITALNIH SRCANIH ANOMALIJA

Muskuloskeletni defekti su najées¢e anomalije
udruzene sa KSB i ¢ine 8,8 do 27% svih ekstrakar-
dijalnih defekata’-%8, Spektrum ovih anomalija obu-
hvata izolovane defekate kao Sto je sindaktilija, pa
do multiplih defekata u sklopu sindroma kao §to su
Holt-Oram, Noonan i Turner. Muskulosketne defek-
te po ucestalosti prate anomalije gastrointestinalnog
traktaS8,

Gastrointestinalne anomalije i defekti pred-
njeg trbusnog zida

Dijafragmalna hernija

U populaciji fetusa sa ovom anomalijom 15%
ima udruzenu KSB, dok 20% ima aneuploidije!5:16.
Najcesce sr¢ane anomalije su ventrikularni sep-
talni defekt (VSD) i tetralogija Fallot (ToF). Sréane
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Omphaloceles may occur in isolation or be asso-
ciated with chromosomal, other systemic abnorma-
lities or pentalogy of Cantrell (omphalocele, con-
genital diaphragmatic hernia, sternal defect, peri-
cardial-peritoneal connection and intrinsic heart di-
sease)!8. From population of fetuses with ompha-
locele, 31% to 58% of cases have aneuploidy (tri-
somies 13 and 18) and 20% to 40% of cases have
CHD related to ectomesenteric fold involved!7-19,
The most common CHD in omphalocele fetuses is
ToF!. Frequent coexisting cardiac anomalies are
atrial septal defect (ASD), VSD and persistent pul-
monary hypertension!8.

Duodenal atresia

One third of fetuses with duedenal atresia (Figure
No and Figure No ) have trisomy 21 and 27% of
them have CHD'7,

Central nervous system (CNS) anomalies

Incidence of CNS malformations in children with
CHD varies from 3.2% to 6.9%. Relationship betwe-
en the type of CNS anomaly and CHD does not exist,
but propensity toward septal defects was noted?.

Hydrocephalus

The association of congenital hydrocephalus
and CHD is infrequent, but may present consider-
able dilemmas in management??. Overall, approxi-
mately 4.5% of cases of hydrocephalus diagnosed
postnatally and 15% of cases diagnosed prena-
tally have CHD. Cardiac anomalies in these cases
are predominately VSD and ToF?!. Hydrocephaly,
which may be accompanied by Dandy-Walker mal-
formation, may be associated with a VSD or double
outlet right ventricle?2. Dandy-Walker syndrome is
characterized by the association of posterior fossa
cyst; defect in the cerebellar vermis, through which
the cyst communicates with the fourth ventricle;
and a variable degree of hydrocephalus (Figure
No ).

Agenesis of corpus callosum

As a consequence of agenesis of corpus callosum,
the two lateral ventricles are set apart with upward
displacement of the third ventricle. The sonographic
appearance of the defect may be very similar to that
of uncomplicated hydrocephaly. The defect is frequ-
ently associated with other anomalies of the CNS and
other systems, including the cardiovascular. Cardiac

anomalije se takode javljaju udruzene sa dijafrag-
malnom hernijom u sklopu hromozomskih abnor-
malnosti*. Tako kariotip igra veoma vaznu ulogu u
prenatalnoj dijagnostici, njegov normalan nalaz nije
od znacajnog prediktivnog znacaja normalne srcane
strukture. To znaci da je u prisustvu dijafragma-
Ine hernije indikovano izvodenje fetalne ehokardio-
grafije, ¢ak i kad je kariotip uredan!”.

Omfalocela

Omfalocela se moze javiti izolovano ili udruzena
sa drugim hromozomskim, sistemskim abnormalno-
stima ili u sklopu Cantrellove pentalogije (omfaloce-
la, kongenitalna dijafragmalna hernija, sternalni de-
fekt, perikardijalno-peritonealne veze i kongenitalna
sréana bolest)!8. U populaciji fetusa sa dijagnostiko-
vanom omfalocelom, 31% do 58% slucajeva imaju
aneuploidije (trizomija 131 18) i u 20% do 40% slu-
Cajeva imaju KSB povezanu sa ektomezenteri¢nim
naborom!7-1%, Naj¢es¢a KSB u fetusa sa omfalocelom
je ToF!. Ceste koegzistirajuée sréane anomalije su
1 atrialni septalni defekt (ASD), VSD i perzistentna
pluéna hipertenzijal3.

Duodenalna atrezija
Trecina fetusa sa duedenalnom atrezijom ima tri-
zomiju 21, a 27% ima KSB!7.

Anomalije centralnog nervnog sistema (CNS)

Incidenca CNS malformacija u dece sa KSB va-
rira od 3.2% do 6.9%. Povezanost izmedu pojedinih
tipova CNS anomalija i KSB ne postoji, ali je zabe-
lezena tendencija ka ispoljavanju septalnih defekata®.

Hidrocefalus

Istovremeno prisustvo urodenog hidrocefalusa
i KSB nije Cesto, ali moze zadati znacajne dileme
vezane za tretman ovih pacijenata??. Generalno, oko
4.5% slucajeva hidrocefalusa postnatalno dijagnos-
tikovanih i 15% prenatalno dijagnostikovanih ima-
ju KSB. Sréane anomalije u ovim slucajevima su
predominantno VSD and ToF?!. Hidrocefalus, koji
moze biti pra¢en Dandy-Walker malformacijom
(Slika 1), moze biti povezan sa VSD ili double out-
let right ventricle (DORV)?2, $to je prikazano na
Slici 2. Dandy-Walker sindrom se karakterise istov-
remenim prisustvom cistom zadnje lobanjske jame,
defektom cerebelarnog vermisa, kroz koji cista ko-
municira sa ¢etvrtom komorom, kao i razli¢it stepen
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anomalies largely include ToF or double outlet right
ventricle?3.

Genitourinary system anomalies

In patients with CHD, 13% have coexisting geni-
tourinary anomalies?4. The most frequent is hydro-
nephrosis with prevalence of 23%, followed by geni-
tal malformation (21%), re-
nal agenesis (18%) and hor-
sehoe kidney (11%).

@ Dandy Walker Sy

GENETIC
SYNDROMES
ASSOCIATED WITH
MAJOR CARDIAC
DEFECTS

Tuberous sclerosis

Tuberous sclerosis is a
single gene autosomal-do-
minant disorder characte-

rized by multiple hamar- ¢
DORV

toma formations in seve- Dandy
Walker Sy

ral tissues, especially bra-
in, skin, heart and kidneys.
Fetal cardiac tumors (rhab-
domyomas) constitute the
main abnormality visueli-
zed by prenatal ultrasound
examination (Figure No
). Cerebral lesions, parti-
culary those involving the
basal ganglia and periven-
tricular region, are usu-
ally smaller and more difficult to detect than cardiac
masses, but intracranial signs such as secondary ven-
triculomegaly may be detected earlier?. Skin lesions
and cystic bone changes are undetectable prenatally,
as well cysts and angiolipoma of kidneys.

Cine 1454

Noonan syndrome

This is an autosomal recessive condition with wi-
de variability in expression. Noonan syndrome is cha-
racterised by lymphedema thouth to be due to dys-
plasia of the lymphatic systen, short stature, short and
webbed neck, heart defects, shield chest hyperthelo-
rism and low-set ears?5. The prenatal ultrasound fin-
dings reported in Noonan syndrome include accumu-
lation of nuchal fluid which may disappear or conti-
nue into the second trimester (Figure No ), and can
occasionally lead to full-blown hydrops and risk of

Slika 1. Prikaz Dandy Walker Syndroma u fetusa
koji ima DORV

Slika 2. Prikaz DORV u fetusa koji istovremeno ima
Dandy Walker Syndrom

Ageneza corpus callosuma

Kao posledica nedostatka corpus callosuma, boc-
ne komore su medusobno odvojene kaudalnom dis-
lokacijom trec¢e mozdane komore. Ultrazvuéna slika
ovog defekta nekad je veoma sli¢na nekomplikova-
nom hydrocephalusu. Ova anomalija Cesto je poveza-
na sa drugim anomalijama
CNS-a i drugih sistema, uk-
ljucujuéi kardiovaskularni.
Sr¢ane anomalije koje naj-
¢eS¢e prate ovu anomaliju
su ToF i DORV?23,

Anomalije genitouri-
narnog sistema

U 13% fetusa sa KSB
prisutne su koegzistirajuce
genitourinarne anomalije?*.
Najcesca je hidronefroza sa
prevalencom od 23%, a pra-
te je genitalne malformaci-
je (21%), renalna ageneza
(18%) i potkovicasti bubreg
(11%).

GENETSKI
SINDROMI POVEZANI
SA KRUPNIM SRCANIM
ANOMALIJAMA
' Tuberous sclerosis

Tuberous sclerosis je
autozomno-dominantni
poremecaj koji karakterise
prisustvo multiplih hamartoma u vise tkiva i organa,
narocito u mozgu, kozi, srcu i bubregu. Tumori fe-
talnog srca (rhabdomyomi) ¢ine najc¢es¢e anomalije
vizuelizovane prenatalnim ultrazvuénim pregledom.
Mozdane lezije, narocito one koje se nalaze na nivou
bazalnih ganglija i periventrikularne regije, obi¢no
su malih dimenzija i teze se otkrivaju, ali intrakrani-
jalni znaci kao $to je sekundarna ventrikulomegali-
ja mogu ukazati na njihovo postojanje*. Kozne lezi-
jeicisticne promene na kostima se ne mogu detekto-
vati prenatalno, a to je slucaj i sa cistama i angioli-
pomima burega.

Noonan sindrom

Ovo autozomno-recesivno stanje ima Sirok varija-
bilitet u ispoljavanju. Noonan sindrom se karakterise
limfedemima (koje su verovatno posledica displazije
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intrauterine death*. Also, femur lengths at or just be-
low the lower end of the normal range, renal ano-
malies, polyhydramnion, pleural effusions and cys-
tic hygroma have been reported?®. Cardiac anomali-
es are present in about 60% cases and left ventricular
hypertrophy with narrowing at the level of aortic se-
milunar valves (Figure No and No ), pulmonary ste-
nosis, dysplastic pulmonary valve and ASD are the
most common.

Smith-Lemli-Opitz syndrome

This is a common autosomal recessive disorder,
with a birth prevalence of about one in 200004, This
features includes multiple anomalies including typi-
cal facial appearance, mental and growth retardati-
on, short limbs, cardiac anomalies, renal hypoplasia,
urethral stenosis, cystic renal dysplasia, postaxial
polydactyly, syndactyly of the second and third toes,
genital and other internal organs abnormalities and
deficiency of the enzyme 7-dehydrocholesterol reduc-
tase*27. The most common coexistant heart anomiali-
esare VSD, ASD, atriomegaly and ventriculomegaly.

Holt-Oram syndrome, Heart-hand syndrome,
type 1

The familiar transmision of CHD and upper-extre-
mity deformities was first reported by Holt and Oram
in 1960. This is a genetically determined disorder in
which aplasia or hypoplasia of the digital rays and/or
radius are associated with congenital heart disease?.
Cardiac anomalies are primarily ASD and VSD, so-
metimes associated with arrythmia. CHDs which may
also accomany Holt-Oram syndrom: tricuspid atre-
sia, mitral stenosis, mitral valve prolapse, pulmonic
stenosis, hypoplastic pulmonary artery, patent duc-
tus arteriosus, anomalous pulmonary venous return,
conduction defects, ToF, aortic arch malformation,
coarctation of the aorta, replased subclavian artery,
persistent left superior vena cava. The most common
skeletal anomalies are absence of the thumb, tripha-
langeal thumb, pouce flotant, clinodactily, syndacti-
ly, radial-ray aplasia, ulnar aplasia, phocomelia, car-
pal bone anomalies, upper extremity articulation de-
fects. Figure No and figure No.

Thrombocytopenia-absent radius (TAR)
syndrome

This is an autosomal recessive syndrome cha-
racterized by radial aplasia and thrombocytope-
nia. Congenital heart defects, primarily ToF and
ASD are occasional findings. The diagnosis of

limfaticnog sistema), niskim rastom, Sirokim vratom,
sr¢anim defektima, hipertelorizmom i nisko posta-
vljenim uSnim Skoljkama?s. Karakteristi¢ni nalaz na
prenatalnom ultrazvu¢nom pregledu je akumulacija
nuhalne tecnosti koja u drugom trimestru trudnoce
moze nestati ili perzistirati, a ponekad i progredi-
rati u fetalni hidrops koji sa sobom nosi rizik intrau-
terine smrti ploda*. Takode, duzina butne kosti plo-
normalnih vrednosti, a ultrazvuc¢no se Cesto otkriju
anomalije bubrega, polihidramnion, pleuralne efuzi-
je i cisti¢ni higrom?6. Sréane anomalije su prisutne
u oko 60% slucajeva, a najcesce su hipertrofija leve
komore sa suzenjem na nivou aortnih semilunarnih
zalistaka, pulmonarna stenoza, displasti¢na pulmo-
narna valvula i ASD.

Smith-Lemli-Opitz sindrom

Ovo je autozomno-recesivno stanje ima preva-
lencu od oko 1 na 20000 porodaja*. Ono podrazu-
meva postojanje multiplih anomalija i abnormalnos-
ti, kao Sto su karakteristi¢an izgled lica, mentalnu re-
tardaciju, zastoj u telesnom rastu, kratke ekstremite-
te, sr¢ane anomalije, bubreznu hipoplaziju, uretralnu
stenozu, cisti¢nu renalnu displaziju, postaksijalnu po-
lidaktiliju, sindaktiliju drugog i tre¢eg moznog prsta,
abnormalnosti genitalnog i drugih unutrasnjih orga-
na, kao i deficit enzyma 7-dehydrocholesterol reduc-
taze®?7. Sréane anomalije koje su najéeS¢e prisutne
u sklopu ovog sindroma su VSD, ASD, atriomegali-
ja i ventrikulomegalija.

Holt-Oram sindrom

Familijarno nasledivanje KSB i deformiteta gorn-
jih ekstremiteta je prvi put primeceno i notirano od
strane Holta i Orama 1960. godine. Ovaj genetski
uslovljen poremecaj karakteriSu skeletne anomalije,
aplazija ili hipoplazija radijusa i KSB*. Sré¢ane ano-
malije su prvenstveno ASD i VSD, koje su nekad
pracene aritmijom. lako rede, u Holt-Oram sindromu
mogu biti prisutni trikuspidna atrezija, mitralna ste-
noza, prolaps mitralne valvule, pulmonarna stenoza,
hipoplazija pulmonarne arterije, patentni duktus arte-
riozus, ToF, malformacije aortnog luka, koarktacija
aorte, perzistentna leva gornja Suplja vena. Najéesce
skeletne anomalije su odsustvo palca, trifalangealni
palac, klinodaktilija, sindaktilija, ulnarna aplazija,
fokomelija, anomalije karpalne kosti, defekti zglo-
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thrombocytopenia can be confirmed prenatally by
umbilical blood sampling?8.

VATER association

This stands for: V- vertebral defects, A- anal atre-
sia, C- cardiac anomalies, T- tracheoesophageal fis-
tula with E- esophageal atresia, R- renal and radial
dysplasia, L- limb defect). Patients are considered to
have VACTERL association when 3 or more organ
systems are involved. The
most ferquent defects de-
scribed are tracheoesopha-
geal fistula and anal or ver-
tebral anomalies®. The dia-
gnosis can also be suspected
because of polyhydramnios
in the presence of a small
or absent fetal stomach (the
tracheoesophageal fistula),
hemivertebrae or scoliosis,
or limb (in particular radius
anomalies, club hand, reduc-
tion defects and polydactyli-
es), renal and cardiac defects
(Figure No ).

Meckel-Gruber
syndrome

This i1s lethal, autoso-
mal recessive syndrome
characterized by posteri-
or encephalocele, posta-
xial polydactyly and cys-
tic kidneys*. Other abnor-
malities detectable by ul-
trasound are microcephaly,
Dandy-Walker abnormaliti-
es, Arnold-Chiari malforma-
tion, microphtalmia, micrognathia, cleft palate and
heart defects?®. Figure No and figure No.......

CONCLUSIONS

A careful, systematic search for cardiac anoma-
lies is indicated whenever an extracardiac anomali-
es is identified. Some anomalies listed above deser-
ve special attention, and thorough echocardiogra-
phy is mandatory because of the frequent associa-
tion with cardiac anomlies*. A major impact of an-
tenatal diagnosis of malformations is related to the

Hemivertebre VACTERL

Slika 3. Ultrazvucni prikaz hemivertebre u sklopu
VACTERL Syndroma

Slika 4. Sr¢ana mana u sklopu VACTERL
Syndroma

Trombocitopenija-odsutni radius sindrom

Ovaj sindrom se nasleduje autozomno-recesiv-
no. KarakteriSe ga aplazija radiusa i trombocitopeni-
ja. Kongenitalne sr¢ane anomalije, prvenstveno ToF
1 ASD su povremeno prisutne u sklopu obog sindro-
ma. Dijagnoza trombocitopenije moZe se prenatal-
no potvrditi analizom uzorka fetalne krvi dobijenog
kordocentezom?8.

VACTERL asocijacija

Naziv ovog stanja je
akronim koji oznacava:
V- vertebralne defekte, A-
analnu atreziju, C- sr¢ane
(cardiac) anomalije, T- tra-
heoezofagealnu fistulu sa E-
ezofagealnom atrezijom, R-
renalna i radijalna displazi-
ja, L- (limb) defekti ekstre-
miteta. Da bi postavili di-
jagnozu VACTERL asoci-
jacije potrebno je da su ano-
malije prisutne na najmanje
3 organa ili organska siste-
ma. Najcesce su prisutni tra-
heoezofagealna fistula, ano-
malije anusa ili kicmenog
stuba*, $to je prikazano na
slici 3. Sumnju na ovo stanje
moze podi¢i polihidramnion
u prisustvu odsustva ili ve-
oma malog fetalnog zelud-
ca (traheoezofagealna fistu-
la), hemivertebre ili skolio-
ze, ili defekata ekstremite-
ta (naroc¢ito anomalije radi-
jusa, club hand, redukcioni
defekti i polidaktilija), bub-
rega i srca (slika 4).

Meckel-Gruber sindrom

Ovaj letalni sindrom se autozomalno-recesivno
nasleduje. KarakteriSu ga zadnja encefalocela, po-
staksijalna polidaktilija i cisti¢ni bubrezi*. Druge ab-
normalnosti koje se prenatalno ultrazvuc¢no mogu
otkriti su mikrocefalija, Dandy-Walker anomalija,
Arnold-Chiari malformacija, mikroftalmija, mikro-
gnatija, rascep nepca i sréani defekti?®.
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severity of malformations detected. Most severe de-
fects are reportedly detected earlier than minor ones,
which is especially relevant in many countries whe-
re only before viability is termination of pregnancy
authorized by law3?. The gestational age at which a
severe malformation is diagnosed is therefore cruci-
al to further management of the pregnancy.

Fetuses with prenatally diagnosed cardiac malfor-
mations need to have offer structural abnormalities
ruled out. They should be evaluated thoroughly by
ultrasound exam, because the detection of an extra-
cardiac anomaly may dramatically affect progno-
sis. Also, fetuses in which an extracardiac anomaly
or chromosome abnormality is diagnosed deserve a
complete evolution with full fetal echocardiography.
Fetal caryotype analysis should be performed since
the risk of aneuploidy approaches 40% in cases of
prenatally diagnosed CHD.
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