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The Value of First Trimester Nuchal
Translucency Measurement in

Prediction of Cardiac Anomalies in
Low Risk Pregnancies

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To de ter mi ne fe tal ane up lo idy and to as sess the va lu e of in cre a sed nuc hal
trans lu cency (NT) to de tect con ge ni tal car di ac de fects (CCD) at 11-14 we eks of ges ta ti on. MMaa  ttee  rrii  --
aall  aanndd  MMeett  hhooddss::  Ni ne hun dred and fifty six wo men at 11-14 we eks of ges ta ti on we re en rol led. Scre -
e ning was per for med by cal cu la ting the risk from ma ter nal and ges ta ti o nal age, which was ad jus ted
with the NT me a su re ment and ma ter nal se rum bi oc he mi cal mar kers. An ad jus ted risk of >1:270
was con si de red a po si ti ve scre e ning test in which ca se fe tal kar yoty ping was re com men ded. In ca -
ses whe re the NT was ≥99th per cen ti le for ges ta ti o nal age, ec ho car di og raphy was per for med. All in-
fants un der went exa mi na ti ons for car di ac de fects af ter birth. RRee  ssuullttss::  Scre e ning was po si ti ve in 21%
(203/956) of fe tu ses. Fe tal kar yoty ping was de ter mi ned pre na tally in 123 (12.9%) ca ses. Scre e ning
test disp la yed 60% sen si ti vity, 78.9% spe ci fi city, 1.48% po si ti ve pre dic ti ve va lu e (PPV) and 99.7%
ne ga ti ve pre dic ti ve va lu e (NPV) for de tec ting fe tal ane up lo i di es. For de tec ti on of car di ac ano ma li -
es, in cre a sed nuc hal trans lu cency had 28.6% sen si ti vity, 82.08% spe ci fi city, 1.16% PPV and 99.26%
NPV. The ove rall di ag nos tic va lu e of an in cre a sed NT for de tec ti on of CCD was 81.7%. CCoonncc  lluu  ssii  --
oonn::  Scre e ning for fe tal ane up lo idy by ma ter nal age, nuc hal trans lu cency and se rum mar ker me a su -
re ments can be ef fec ti ve for the de tec ti on of fe tal ab nor ma li ti es and du ring first tri mes ter scre e ning
for ane up lo idy, fe tu ses with in cre a sed trans lu cen ci es must be mo ni to red clo sely with pre na tal ec -
ho car di og raphy.

KKeeyy  WWoorrddss::  Nuc hal trans lu cency me a su re ment, car di ac ab nor ma li ti es, scre e ning

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı, 11-14. ge be lik haf ta la rın da fe tal anöp lo i di nin sap tan ma sı ve art -
mış nu kal ka lın lı ğın, kon je ni tal kar di yak de fekt le ri tes pit et me ye te ne ği nin araş tı rıl ma sı dır. GGee  rreeçç
vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma ya 11-14. ge be lik haf ta sın da olan, rast ge le se çil miş 956 ge be ka tıl mış tır.
Ta ra ma iş le mi, an ne ve ge be lik ya şı na bağ lı ris kin, en se ka lın lık öl çü mü ve an ne se ru mun da ki bi -
yo kim ya sal öl çüm le rin bir lik te de ğer len di ril me si so nu cun da kes ti ril me siy le ya pıl mış tır. Tah min
edi len ris kin 1:270’in üze rin de çık tı ğı du rum lar da ta ra ma tes ti po zi tif ola rak ka bul edil miş tir. Bu sı -
nı rın üze rin de ki de ğer ler de fe tal kar yo tip le me öne ril miş tir. En se ka lın lı ğı nın, o ges tas yon haf ta sı
için be lir len miş olan %99’luk yüz de li ğin üze rin de bu lun du ğu du rum lar da, fe tal eko kar di yog ra fi
de ne yi mi olan bi ri si ta ra fın dan, ge be li ğin 18. ile 22. haf ta la rı ara sın da kar di ak ta ra ma uy gu lan mış -
tır. Do ğum dan son ra tüm be bek ler kar di yak ano ma li açı sın dan mu a ye ne edil miş tir. BBuull  gguu  llaarr::  Tah -
min edi len ris kin 1:270’in üze rin de bu lun du ğu du rum lar da fe tus la rın %21 (203/956)’in de ta ra ma
tes ti po zi tif ola rak bu lun muş tur. Pre na tal ola rak 956 ol gu nun 123 (%12.9)’üne fe tal kar yo tip le me
uy gu lan mış tır. Fe tal anöp lo i di le rin sap tan ma sın da ta ra ma tes ti nin du yar lı lı ğı nın %60, öz gül lü ğü -
nün %78.9, po zi tif kes ti ri ci de ğe ri nin %1.48 ve ne ga tif kes ti ri ci de ğe ri (NKD)’nin %99.7 ol du ğu
bu lun muş tur. Kar di yak ano ma li le rin sap tan ma sın da bi rin ci tri mes ter de en se ka lın lı ğı de ğe rin de ki
ar tı şın kar di yak de fek ti sap ta ma da ki du yar lı lı ğı nın %28.6, öz gül lü ğü nün %82.8, PKD’nin %1.16 ve
NKD’nin %99.26 ol du ğu be lir len miş tir. Ge nel ola rak ges tas yon haf ta sı için be lir len miş olan %99’luk
yüz de li ğin üs tün de ki bir en se ka lın lı ğı öl çü mü nün fe tal kar di yak de fek tin sap tan ma sın da ki ta nı sal
de ğe ri %81.7 ola rak  bu lun muş tur. SSoo  nnuuçç::  Fe tal anöp lo i di ta ra ma sı için an ne ya şı, en se ka lın lı ğı ve
se rum be lir teç öl çüm le ri fe tal anor mal lik le rin sap tan ma sın da et kin dir ve bi rin ci tri mes ter ta ra ma -
sı es na sın da en se ka lın lı ğı art mış bu lu nan fe tus lar kar di yak de fekt açı sın dan art mış ris ke sa hip tir -
ler; bu tür ol gu la rın, ya kın ta kip ile özel lik le fe tal eko kar di yog ra fi ile de ğer len di ril me le ri uy gun
bir yak la şım ola cak tır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: En se ka lın lı ğı öl çü mü, kalp anor mal lik le ri, ta ra ma 
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ar di ac de fects are the most com mon con ge -
ni tal ab nor ma li ti es. Re cently the re has be -
en much in te rest in the use of so nog raphy

in the first tri mes ter. First tri mes ter so nog rap hic
scre e ning for fe tal car di ac ab nor ma li ti es by NT
thick ness me a su re ment in high-risk po pu la ti ons is
fe a sib le.1 Per ce i ved ad van ta ges of such first tri mes -
ter di ag no sis may inc lu de dec re a ses in sur gi cal and
psycho lo gi cal mor bi dity by al lo wing the op ti on of
an early ver sus la te ter mi na ti on of preg nancy.2

Pre li mi nary da ta on un se lec ted po pu la ti ons
ha ve sug ges ted that 41%-65% of fe tal struc tu ral ab-
nor ma li ti es can be de tec ted and that the in ci den ce
of such struc tu ral ano ma li es is aro und 1%.3 Ro u ti -
ne pre na tal ca re of all preg nant wo men by NT me -
a su re ment at 10–14 we eks of ges ta ti on enab led us
to de tect fe tal ane up lo i di es, con ge ni tal car di ac mal-
for ma ti ons and ot her ge ne tic con di ti ons in un se -
lec ted po pu la ti ons.

Alt ho ugh the re is a high pre va len ce of car di ac
de fects, the ma jo rity of them are still mis sed be ca -
u se they are usu ally iso la ted. Post mor tem stu di es
of both chro mo so mally nor mal and ab nor mal fe tu -
ses with in cre a sed NT ha ve shown an in cre a sed in-
ci den ce of car di ac de fects.4

The ob jec ti ve of this study was to de ter mi ne
the fe tal ane up lo idy at 11-14 we eks of ges ta ti on
and to exa mi ne the abi lity to de tect car di ac de fects
only with in cre a sed NT thick ness at 11–14 we eks
of ges ta ti on.

MA TE RI AL AND MET HODS
First tri mes ter scans are of fe red to all preg nant
wo men who vi sit our unit. Thus, this study was
not ap pro ved by the et hi cal com mit te e, but we
ob ta i ned in for med con sents from the pa rents at
the be gin ning of preg nancy. Only vi ab le sing le -
ton preg nan ci es we re inc lu ded in the study. We
stu di ed pros pec ti vely 956 vi ab le fe tu ses at 11-14
we eks vi si ting our obs tet rics de part ment bet we -
en May 2004 and Sep tem ber 2006. In all ca ses,
the re was an un re mar kab le ma ter nal his tory inc -
lu ding a re gu lar mens tru al pe ri od and ab sen ce of
oral con tra cep ti ve use or preg nancy du ring the
pre vi o us 3 months. Fe tu ses with ex tra car di ac ano -

ma li es, car di ac arrhy thmi as, his tory of ma ter nal
and pa ter nal con ge ni tal he art di se a ses, di a be tes
mel li tus, polyh ydram ni os and ma ter nal in fec ti on
we re exc lu ded from the study. The preg nancy was
exa mi ned for the num ber of fe tu ses and me a su re -
ment of crown-rump length and the NT thick-
ness. Iden ti fi ca ti on of sto mach, blad der and
ex tre mi ti es we re re cor ded. Car di ac as sess ment
was per for med at 18–22 we eks of ges ta ti on for fe-
tu ses with in cre a sed NT.

The scre e ning po licy of the hos pi tal was exp -
la i ned in de ta il and both scre e ning and di ag nos tic
tests for the de tec ti on of fe tal ane up lo idy we re dis-
cus sed. All me a su re ments we re per for med by one
ex pe ri en ced so nog rap her who was a hol der of the
Fe tal Me di ci ne Fo un da ti on Cer ti fi ca te of Com pe -
ten ce for first tri mes ter scan ning using trans-ab do -
mi nal ul tra so und (Shi mad zu SDU 1200 Tok yo,
Ja pan). Ma xi mal ana to mi cal sur vey was at temp ted
ana lo go us to the cri te ri a used for se cond tri mes ter
ano maly scans.5 NT was me a su red in the sa gi tal pla -
ne as the ma xi mal so no lu cent zo ne bet we en the in -
ner as pect of the fe tal skin and the ou ter as pect of
the cer vi cal spi ne. The NT was con si de red to be in-
cre a sed if the me a su re ment was gre a ter than or
equ al to the 99th per cen ti le for ges ta ti o nal age.6

Scre e ning was per for med by es ti ma ting the back-
gro und risk du e to ma ter nal age and this was ad-
jus ted for the NT thick ness me a su re ment and
ma ter nal se rum bi oc he mi cal mar kers, which we re
preg nancy-as so ci a ted plas ma pro te in A and fre e be -
ta hu man cho ri o nic go na dot ro pin.7 Ma ter nal se rum
was me a su red using the Kryptor analy zer (Brahms
Di ag nos ti ca). The dis tri bu ti on of mul tip les of me-
di an (MoM) of the pa ra me ters was de fi ned and
nor ma ti ve va lu es we re es tab lis hed. The re sults we -
re ad jus ted ac cor ding to ges ta ti o nal age, ma ter nal
body we ight and smo king. De mog rap hic de ta ils
and ul tra so und fin dings inc lu ding crown-rump
length and NT thick ness we re en te red in to a com-
pu ter da ta ba se at the ti me of scan ning. Ad jus ted
risk of mo re than 1:270 was con si de red a po si ti ve
scre e ning test ac co un ting for an es ti ma ted 5% fal -
se po si ti ve ra te.8 Fe tal kar yoty ping was re com men -
ded for preg nan ci es with an ad jus ted risk over
1:270.
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Both the in tra and in ter-ob ser ver va ri a bi lity of
the me a su re ments we re tes ted by as ses sing dif fe -
rent com po nents of va ri a bi lity.9 For each preg-
nancy at le ast thre e me a su re ments we re re cor ded.

In ca ses whe re the NT was gre a ter than or
equ al to the 99th per cen ti le for ges ta ti o nal age, car-
di ac scans we re per for med by an ex pert in fe tal ec -
ho car di og raphy and inc lu ded as sess ment of the
po si ti on of the he art, fo ur-cham ber vi ew, the out-
f low tracts and ve no us re turn com bi ned with co lor
and Dopp ler flow ima ges at 18-22 we eks ges ta ti -
on.

The ab nor mal kar yoty pe re sults of pre na tal
and post na tal samp les we re ob ta i ned from the lo cal
cyto ge ne tics la bo ra tory.

All in fants we re exa mi ned for car di ac de fects
in the ir ro u ti ne exa mi na ti ons af ter birth by the cli-
ni ci ans from the De part ment of Pe di at rics. The ex-
a mi na ti on fin dings of the pe di at ri ci ans (by
aus cul ta ti on, when sus pec ted by ec ho car di og raphy,
etc) we re con si de red the gol den stan dard for car di -
ac ano maly. The sen si ti vity, spe ci fi city, PPV and
NPV of in cre a sed NT for de tec ti on of car di ac ano -
maly we re cal cu la ted with res pect to post na tal ex-
a mi na ti on re sults. Than go ro o pan et al. sta ted that
the re was in cre men tal di ag nos tic va lu e in the per-
for man ce-de ta i led post na tal car di ac as sess ment in

chil dren of wo men with con ge ni tal he art di se a se
who had al re ady un der go ne fe tal ec ho car di og -
raphy.10

RE SULTS
Each fe tus was me a su red on ce du ring the pe ri od
11–14 we eks. The me an ges ta ti o nal age at scan ning
was 12+3 we eks (ran ge 11-14). The in ci den ce of
ano ma lo us fe tu ses was 0.5% (5/956). The ges ta ti o -
nal age at the ti me of nuc hal trans lu cency me a su -
re ment ran ged from 11.2 to 14.1 we eks (me an
12.3). The me di an ma ter nal age was 34 ye ars (min
18, max 43) and the me di an crown-rump length
was 51 mm (46-79 mm). Tab le 1 shows the analy-
sis of cal cu la ted risks ac cor ding to ges ta ti o nal age.

Scre e ning was po si ti ve in 21% (203/956) of fe-
tu ses when the ad jus ted risk was mo re than 1:270.
Only 112 of tho se wo men (55.1%) de man ded kar -
yoty ping. Ad di ti o nal 11 wo men de si red fe tal kar -
yoty ping du e to the ir an xi ety abo ut ano ma lo us
fe tu ses in low risk pa ti ents. Con se qu ently, pre na -
tal fe tal kar yoty ping with am ni o cen te sis was do -
ne in 123 out of 956 (12.9%) ca ses. We did not
ha ve any preg nancy loss re la ted to am ni o cen te sis.
The fe tal kar yoty pe was ab nor mal in 5 (0.53%) in-
c lu ding 2 with tri somy 21 (40%), one with tri somy
13 (20%), one with tri somy 18 (20%) and one with

Gestational Age No Screened No of NT ≥99th percentile No of Risk    >1:270 Total No of Aneuploidies

11+0-11+6 138 34 14 1

12+0-12+6 451 67 105 3

13+0-13+6 367 71 84 1

Total 956 172 203 5

NT: Nuchal translucency.

TABLE 1: Analysis of the frequency of nuchal translucency measurements, adjusted risk and gestational age in relation to
an abnormal karyotype.

Case NT (mm) Gestation Age USG Karyotype 

1 3.4 12 31 Cystic Hygroma 47,XY+18

2 2.8 12 28 Increased NT 47,XX+21

3 2.6 13 25 Increased NT 69,XXY

4 1.4 12 29 Cystic Hygroma 47,XX+13

5 1.2 13 38 Increased NT 47,XY+21

NT: Nuchal translucency; USG: Ultrasonography.

TABLE 2: Cases of aneuploidies and their relation with gestational age, maternal age and ultrasound findings.
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trip lo i di es (20%) (Tab le 2). Ba sed on the da ta
shown in Tab le 3, scre e ning test had 60% (3/5)
sen si ti vity, 78.9% (751/951) spe ci fi city, 1.48%
(3/203) PPV and 99.7% (751/753) NPV for de tec -
ting fe tal ane up lo i di es.

The se cond tri mes ter ano maly scans we re car-
ri ed out on fe tu ses with nor mal kar yoty pe and in
the ca ses of ane up lo idy that did not show per sis -
tent nuc hal ede ma. Among the chro mo so mally
nor mal fe tu ses the fol lo wing ab nor ma li ti es oc cur -
red: a ca se of cleft lip, two ca ses of sing le um bi li cal
ar tery, a mild ce reb ral ven tri cu lo me galy, and fo ur
ca ses of hype rec ho ge nic car di ac ven tri cu lar fo cus
in the left ven tric le. In the ca ses of cleft lip and sin-
g le um bi li cal ar tery, the nuc hal trans lu cen ci es we -
re gre a ter than the 99th per cen ti le for ges ta ti o nal
age. On the ot her hand, fe tu ses with mild ven tri -
cu lo me galy sho wed nor mal NT me a su re ment. The
me di an in ter val bet we en the first and se cond me -
a su re ments was not sig ni fi cantly dif fe rent in nor-
mal and chro mo so mally ab nor mal fe tu ses.

The fe tu ses with a nuc hal trans lu cency of gre -
a ter than or equ al to the 99th per cen ti le for ges ta ti -
o nal age we re exa mi ned by two or mo re exa mi ners
but tho se with nor mal nuc hal trans lu cency by only
one exa mi ner. In 42 fe tu ses fo ur me a su re ments of
nuc hal trans lu cency thick ness we re ma de by two
ope ra tors with a to tal of 336 me a su re ments. This
disp la yed that the in tra and in ter-ob ser ver rep ro -
du ci bi lity in me a su ring fe tal nuc hal trans lu cency
thick ness was less than 0.31 mm and 0.35 mm, re-
s pec ti vely (95% con fi den ce in ter val).

Scre e ning for car di ac mal for ma ti ons was per-
for med pre na tally with fe tal ec ho car di og raphy in
98 fe tu ses with an in cre a sed NT and nor mal kar y-
oty pe. The re ma i ning 74 pa ti ents with an in cre a -
sed NT did not ac cept or co me for the scre e ning.

Among the scre e ned 98 pa ti ents one ca se of ste no -
tic pul mo nary trunk and one ca se of ven tri cu lar
sep tal de fect we re fo und. The re ma i ning 96 fe tu ses
had a nor mal car di ac scan and no post na tal car di ac
de fects; in ad di ti on, 74 pa ti ents who co uld not be
scre e ned pre na tally al so had no post na tal car di ac
de fects. In fe tu ses that had nor mal NT me a su re -
ments, post na tal as sess ment sho wed ma jor car di ac
ab nor ma lity in fi ve, one of which was gre at ar tery
trans po si ti on. Tho se fe tu ses had no ot her risk fac-
tors re la ted to con ge ni tal ano ma li es. For de tec ti on
of car di ac ano ma li es, in cre a sed NT had 28.6% sen-
si ti vity, 82.08% spe ci fi city, 1.16% PPV and 99.26%
NPV (Tab le 4). The ove rall di ag nos tic va lu e of a NT
gre a ter than or equ al to the 99th per cen ti le for ges-
ta ti o nal age for de tec ti on of car di ac he art di se a se
was 81.7%.

DIS CUS SI ON
Cer ta in ab nor ma li ti es are mo re ea sily de tec tab le at
11–14 we eks than ot hers. The va lu e of ul tra so und
exa mi na ti on on the se we eks with the me a su re ment
of fe tal NT and its imp le men ta ti on as a scre e ning
test for fe tal ane up lo idy is con tro ver si al. In cre a sed
fe tal NT thick ness is a com mon phe noty pic ex pres-
si on of tri somy 21 and ot her chro mo so mal ab nor -
ma li ti es, but it is al so as so ci a ted with fe tal de ath
and a wi de ran ge of fe tal mal for ma ti ons, de for ma -
ti ons, dysge ne sis, and ge ne tic syndro mes.11 In a
study a 40% risk of fe tal de mi se was re por ted when
NT me a su re ment was ≥5 mm.12 Ro u ti ne first tri -
mes ter NT scre e ning was sug ges ted to be an ac cep -
tab le pro ce du re pro vi ded that so nog rap hers we re
cer ti fi ed and sub ject to ex ter nal qu a lity con trol9.
Re cent stu di es ha ve at temp ted to as sess the va lu e of
NT scre e ning in low risk po pu la ti ons.13,14

Risk Aneuploid Euploid Total

>1:270 3 200 203

≤1:270 2 751 753

Total 5 951 956

TABLE 3: Data obtained from screening for fetal 
aneuploidies using a cut off level of 1:270.

Cardiac No Cardiac Total

Anomaly Anomaly

NT ≥ 99th percentile 2 170 172

NT < 99th percentile 5 779 784

Total 7 949 956

NT: Nuchal translucency

TABLE 4: Detection of cardiac anomalies with 
increased nuchal translucency.
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A num ber of re cent stu di es ha ve des cri bed the
use of first tri mes ter ma ter nal se rum bi oc he mistry
in scre e ning for chro mo so mal ab nor ma li ti es.15

Thus, it wo uld ap pe ar that com bi ning ma ter nal age,
first tri mes ter ma ter nal se rum bi oc he mistry, NT
me a su re ment and de tec ti on of struc tu ral ab nor ma -
li ti es co uld furt her im pro ve the de tec ti on ra te of
chro mo so mal ab nor ma li ti es in the first tri mes ter.

In the first arm of the study, the ef fi ci ency of
first tri mes ter for de tec ti on of ane up lo i di es was as-
ses sed and the scre e ning test was fo und to ha ve a
sen si ti vity and a spe ci fi city of 60% and 78.9%, re-
s pec ti vely. The sen si ti vity of the scre e ning test in
our pa ti ents is so mew hat lo wer than that re por ted
for ot her low risk po pu la ti ons.16 This may be at tri -
bu ted to the lack of stan dar di za ti on of NT, CRL and
se rum bi oc he mi cal mar ker me a su re ments for the
Tur kish po pu la ti on. Nor ma ti ve va lu es and the dis-
tri bu ti on pa ra me ters of first tri mes ter scre e ning
mar kers in Tur kish wo men sho uld be es tab lis hed. 

In the se cond arm of the study, the va lu e of in-
cre a sed NT in the de tec ti on of CCD at 11-14 we eks
of ges ta ti on was as ses sed. The fre qu ency of ma jor
car di ac de fects we re re por ted to be in cre a sed in fe-
tu ses with an in cre a sed NT.17-19 Alt ho ugh the re is
con si de rab le va ri a ti on in re por ted stu di es, sen si ti -
vi ti es var ying from 8 to 56%.16,18,20-22 A me ta-analy -
sis sug ges ted that the use of a NT abo ve the 99th

per cen ti le might end up with the de tec ti on of ap-
pro xi ma tely 30% of con ge ni tal he art de fects, which
is a si mi lar ra te to that in the pre sent study.23 The
pre va len ce of CCD and the sen si ti vity of a NT gre -
a ter than or equ al to the 99th per cen ti le for ges ta ti -
o nal age for the de tec ti on of CCD we re 7.3/1000
and 29%, res pec ti vely in this stu di ed po pu la ti on;
ho we ver, it sho uld be no ted that so me of the re-
por ted stu di es used a 2.5 mm or 95 per cen ti le cut-
off for the de tec ti on of CHD ins te ad of the 99
per cen ti le cut-off used in the pre sent study.

In a ret ros pec ti ve study in vol ving ne arly
30.000 preg nan ci es Hyett et al re por ted that abo ut
56% of ma jor car di ac de fects we re fo und in the
sub-gro up with in cre a sed trans lu cency and sug ges -
ted that this might the re fo re cons ti tu te the most
ef fec ti ve met hod of scre e ning for ma jor ab nor ma -
li ti es of the he art and gre at ar te ri es.12 Using NT me -

a su re ments, Wald et al re por ted that the es ti ma ted
de tec ti on ra te of CCD for a 5% fal se-po si ti ve ra te
was 52% (95% CI: 42-71) and re por ted that pre na -
tal scre e ning for CCD using NT me a su re ments was
li kely to be ef fec ti ve; mo re o ver, gi ven that NT me -
a su re ment was al re ady in use as part of pre na tal
scre e ning for Down syndro me, they sug ges ted that
this was the ide al ti me to set up de mons tra ti on pro -
jects to va li da te the se re sults.24 Ot her stu di es, inc -
lu ding this one, ha ve fa i led to rep ro du ce such a
clo se as so ci a ti on and ha ve re por ted dif fe rent ra tes.
The ove rall di ag nos tic va lu e of a NT gre a ter than
or equ al to the 99th per cen ti le for ges ta ti o nal age
for the de tec ti on of CCD was 81.7% in this study.
This imp li es that it wo uld be re a so nab le to con si der
fe tu ses with an in cre a sed NT ha ving in cre a sed risk
for CCD and to mo ni tor them ac cor dingly, es pe ci -
ally with a pre na tal ec ho car di og raphy scan. In our
vi ew, in cre a sed trans lu cency sho uld cons ti tu te an
in di ca ti on for fe tal ec ho car di og raphy by a spe ci a -
list.

Cer ta in ano ma li es in the first tri mes ter ha ve a
uni qu ely dif fe rent ap pe a ran ce com pa red with the
se cond tri mes ter. A no tab le examp le is the di ag no -
sis of car di ac de fects. A spe ci a list scan star ting from
14 we eks can ef fec ti vely re as su re the ma jo rity of
pa rents that the re is no ma jor car di ac de fect. In the
ca ses with a ma jor car di ac de fect, the early scan
may le ad to the cor rect di ag no sis or at le ast ra i se
sus pi ci ons so that fol low up scans are car ri ed out.
Most pre vi o us stu di es we re car ri ed out trans va gi -
nally, but in the vast ma jo rity of our ca ses, suf fi ci -
ently go od vi ews we re ob ta i ned for ef fec ti ve
exa mi na ti on using the tran sab do mi nal ap pro ach.
At 14 we eks, the grey sca le alo ne is not suf fi ci ent
for ac cu ra te exa mi na ti on of the he art, and we fo -
und it ne ces sary to inc lu de co lor flow al so to con-
firm nor mal for ward flow to both ven tric les and
iden tify the outf low tracts.

The be ne fit of the test has to be eva lu a ted in
un se lec ted low risk po pu la ti ons. The de tec ti on of
car di ac ab nor ma li ti es in the first tri mes ter in this
study was be low what one might ex pect when
com pa red with the se cond tri mes ter scan. Mon ni
et al sta ted that in fe tu ses with en lar ged NT and
nor mal kar yoty pe, the re we re 30 struc tu ral de fects
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(4%), and among tho se, 15 we re he art de fects
(2%).25 This may be du e to the re la ti vely small si ze
of the fe tal he art in the first tri mes ter and even
with high re so lu ti on trans va gi nal so nog raphy,
small de fects will al ways be very dif fi cult to di ag -
no se. The re is a cle ar ne ed to re cog ni ze the nor mal
ana to mi cal struc tu re in the first tri mes ter and it is
im por tant to ha ve a go od un ders tan ding of the em-
b ryo lo gi cal ba sis of when and how de fects de ve -
lop.

In conc lu si on, the re is a ne ed to es tab lish
nor ma ti ve va lu es and dis tri bu ti on pa ra me ters of
first tri mes ter scre e ning mar kers in Tur kish wo -
men and du ring first tri mes ter scre e ning for ane-

up lo idy fe tu ses with in cre a sed trans lu cen ci es
must be con si de red to ha ve in cre a sed risk for 
con ge ni tal he art de fects and must be mo ni to red
clo sely with pre na tal ec ho car di og raphy. The qu -
es ti on of whet her ad ding a 12-we ek NT scan to a
se cond tri mes ter fe tal ana tomy scan wo uld in cre -
a se the pre na tal de tec ti on ra te of ma jor car di ac
mal for ma ti ons can be ans we red in a ran do mi zed
con trol led tri al.
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