
Introduction

Congenital cardiac diseases (CCD) are the most common

congenital malformations affecting six to eight in every

1,000 live births. Half of these are major abnormalities

which are lethal or requiring surgery. Moreover, it is in the

first place as a cause of death for newborns with congeni-

tal abnormalities [1].

Important technological developments in magnification

and converting signals achieved by high frequency and

high resolution transvaginal and transabdominal probes

have significantly increased our ability to visualize fetal

heart development in the first and second trimesters of

pregnancy and enabled evaluation of fetal cardiac anatomy

in this period while detecting cardiac defects. 

Early fetal echocardiography has some known potential

benefits. Early detection of normal cardiac anatomy in high

risk patients decreases patient’s concern, while early diag-

nosis enables safer termination of pregnancy and provides

longer time for karyotyping and genetic evaluation of af-

fected fetuses. In this way, pregnancy-related difficulties do

not proceed to further weeks unnecessarily and families’ sad-

ness of losing near term or born baby may be prevented. All

these reasons have stimulated perinatologists and obstetri-

cians to detect fetal abnormalities earlier than second

trimester. 

In this study, low-risk pregnant population at 11-14 ges-

tational weeks which were admitted to the present hospital

between November 2011-June 2012 underwent an ex-

tended fetal cardiac scan, and the feasibility of fetal cardiac

scan was investigated by comparing with second trimester

fetal cardiac scan results.

Materials and Methods

A total of 114 patients within low-risk pregnant population who

were screened by extended fetal cardiac scan protocol in Suley-

maniye Maternity Hospital perinatology department and who

were admitted to the present hospital were included in this study.

This study was planned as a type of prospective feasibility study.

In all cases, sequential segmental analysis methodology was used

with AB 2-7 MHZ convex abdominal probe Doppler device, and

with RIC 5-9 MHz vaginal probe if the images were inadequate;

and first and second trimester fetal cardiac scans were performed

and results were compared.

Fetuses who were 11w6d–15w2d gestational weeks old and

whose CRL was between 52.1–98.8 mm at first trimester were in-

cluded in this study. Then, fetal profile was obtained at neutral

position and sagittal plane, and NT measurement was done. In the

study, “fetal cardio” modality of obstetric applications was se-

lected and color flow mapping (CFM) option was used for first

trimester cardiac scan. Cardiac images were taken with the aid of
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Summary

Purpose: To investigate the feasibility of fetal cardiac screening during routine 11-14 week scan. Materials and Methods: First and sec-

ond trimester fetal cardiac scan was performed prospectively by sequential segmental analysis methodology in 114 fetuses within an uns-

elected population. Fetal cardiac images were obtained by transabdominal or transvaginal approach at 11+6 – 15+2 gestational weeks at

which CRL was between 52.1-98.8 mm and sections of four quadrants, three-vessel trachea, ascending aorta and aortic arch were visual-

ized. Examination time was limited to 15 minutes. First trimester ultrasonographic views were also evaluated by another specialist in order

to compare with second trimester cardiac scan and postpartum results. Results: Complete visualization rates were 100% (2/2), 50% (20/40),

35% (21/60), 55% (6/11), and 100% (1/1) for 11, 12, 13, 14, and 15 weeks, respectively. It was found at 44% for all gestational weeks. When

aortic arch view excluded complete visualization rate, it was calculated as 74%. Satisfactory visualization was possible in 94.7% (108/114),

89.4% (102/114), 89.4% (102/114), and 58.7% (67/114) of fetuses for four chamber, three-vessels and trachea, ascending aorta and aortic

arch, respectively. There was no pathologic findings in the first trimester scanning, which was concordant with second trimester and post-

partum period. Conclusions: It is possible to obtain standard echocardiographic images and to perform fetal cardiac scan during first

trimester screening. It can be recommended as a screening method for high and low risk patients in experienced hands; however, the scan

must definitely be repeated at second trimester in order to detect later lesions by keeping developmental course of many cardiac defects in

mind.
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CFM and four quadrants (AV entry), ascending aorta, three-ves-

sel trachea, and aortic arch were visualized (Figure 1).

During first-trimester screening, ductus venosus and tricuspid

valve were evaluated in terms of Doppler flow profile. Duration

of examination was limited to 15 minutes. After recording first-

trimester images, quality and adequacy of the images were inde-

pendently evaluated and noted by a second specialist.

Pregnant women recorded in the first trimester were requested

to come for a control visit between 18 +3 – 23+6 GW. In the sec-

ond trimester, pregnant subjects underwent fetal echocardiogra-

phy according to detailed fetal heart screening protocol. In

addition, assessment if myocardial contractions were synchronised

and rhythmical at the right and left and also in atriums and ventri-

cles, and if there was a change in flow direction and laminar flow

characteristics (aliasing) of all valves, vessels and non-pathologi-

cal shunts was included. All pregnant woman subjects were called-

up and postpartum results of the fetuses enrolled in the study were

evaluated

Results

One hundred fourteen low-risk pregnant women were

evaluated and fetal cardiac scans were performed at first

and second trimesters. It was found that there were no dif-

ferences between last menstruation date (LMD) and gesta-

tional weeks that were calculated based on CRL of pregnant

women in thus study, and their distribution based on gesta-

tional weeks and mean CRL is summarized in Table 1. 

Maternal age was found to be 29 ± 5.88 (19-44) years

and maternal age in 27 pregnancies was detected as 35 and

above (24%). NT distribution of the pregnant women, who

were followed up, can be seen in Table 2. 

Flow patterns in ductus venosus and tricuspid valve were

evaluated at first trimester; all results were observed within

normal limits except the observation of inverse A wave in

ductus venosus in two pregnant women. Measurements

were found to be normal during the controls performed at

second trimester. Four ultrasonographic sections were taken

into account for pregnant women who underwent early fetal

cardiac scan. Successful visualization rates based on ges-

tational weeks are given in Table 3.

According to results of AV entry, ascending aorta, three

vessel trachea and aortic archus sections, the rate of achiev-

ing complete image in all pregnant subjects was 44% by

transabdominal approach (Table 4). The complete visuali-

zation rates among all pregnant women for three sections

(AV entry, three vessel trachea and ascending aorta) except

aortic arch was 74% with transabdominal approach. 

In the present study, the authors did not detect any abnor-

Figure 1. — AV entry, as-

cending aorta, vessel trachea,

and aortic arch.
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malities at cardiac scan that was performed during early

pregnancy period except hyperechogenic focus on left in

three pregnancies. Genetic counseling was recommended in

one of these three pregnant women since hyperechogenic

focus persisted at midtrimester. No pathology was observed

in the baby of the family who did not approve intervention

also during postpartum period. Transvaginal examination

was needed for seven in 114 patients at first trimester scan.

Six of these were between 13w and 13w6d gestational

weeks and one was at 12w6d gestational weeks. While aor-

tic arch could not be visualized at high quality in six pa-

tients, three vessel trachea and ascending aorta sections

could not be evaluated in one patient. No cardiac abnor-

mality was detected during fetal cardiac scan at second

trimester except hyperechogenic focus on left in four preg-

nancies and bilateral hyperechogenic foci in one pregnancy,

increase in nuchal edema including 6.6 mm and 6 mm, tri-

cuspid regurgitation in two pregnancies, and aberrant right

subclavian artery (ARSA) and left hyperechogenic focus in

one pregnancy. The authors also detected that minimal tri-

cuspid regurgitation that was observed at 20

th

and 21

st

ges-

tational weeks in two pregnancies regressed and disappeared

at the controls during 28

th

gestational week and was fol-

lowed up without problems during postpartum period.

Discussion

Fetal heart is one of organs which has a high major abnor-

mality risk and nearly 1% of all live births are complicated

with CCD [2].

First trimester USG scan has become the standard practice

in many countries. In general, it is performed from 11w ges-

tational weeks until 13w6d gestational weeks for fetus num-

ber, viability, gestational week detection, and NT

measurement. Fetal organogenesis is completed at late first

trimester in which NT measurement is also performed. De-

tailed ultrasonographic examination that is performed during

these weeks may aid in the diagnosis of some congenital mal-

formations including cardiac abnormalities [3, 4]. Due to this,

as well as commonly accepted relationship between NT thick-

ness and fetal aneuploidy, prenatal diagnosis was shifted to

first trimester with the developments in transducer technology

used [5]. Considering that 15% of the fetuses who were de-

tected to have cardiac malformation were accompanied by

chromosomal abnormalities, early fetal echocardiography

guides about early diagnosis, and genetic research [6]. Fetal

echocardiography is usually performed for fetuses with a risk

of CCD, On the other hand, in 50% of the babies born with

CCD, unfortunately have no defined risks [7] and most of

them are in observed low risk populations [8, 9]. Therefore,

detailed fetal cardiac evaluation seems to be necessary for all

pregnancies [10, 11]. 

In the beginning of 1990s until now, first studies related

to transvaginal echocardiographic diagnosis of heart dis-

eases, development of probe, and the other materials has en-

abled diagnosed in early stages. Transabdominal screening

may be performed at earlier stages by means of technolog-

ical developments in abdominal probes. Several research

Table 4. — Number and percentages of patients who were
completely imaged based on gestational weeks.
Gestational weeks n (%)

11w0d-11w6d 2 (100)

12w0d-12w6d 20 (50)

13w0d-13w6d 21 (35)

14w0d-14w6d 6 (55)

15w0d-15w1d 1 (100)

Total 51 (44)

Table 5. — Comparing patients number and rates that are
viewed by four quadrants and vessel exits by transvaginal
approach within (11+0-13+6 GH).
Researchers 11 GH 12 GH 13 GH

Dolkart and Reimers 1991 10 (0%) 10 (40%) 13 (38%)

Johnson et al. 1992 33 (0%) 51 (33%) 61 (43%)

Gembruch et al. 1993 15 (67%) 30 (80%) 1 (100%)

Gembruch et al. 2000 16 (69%) 15 (87%) 16 (100%)

Haak et al. 2002 85 (20%) 85 (60%) 85 (92%)

Vimpelli et al. 2006 53 (60%) 201 (67%) 330 (72%)

Table 1. — Distribution based on gestational weeks and
mean CRL.
Gestational weeks Mean CRL n = 114 %

11w0d-11w6d 51.9 2 1.7

12w0d-12w6d 59.0 40 35

13w0d-13w6d 69.4 60 52.7

14w0d-14w6d 74.3 11 9.7

15w0d-15w1d 98.8 1 0.9

Table 2. — Mean NT based on gestational weeks.
Gestational weeks Mean NT

11w0d-11w6d 1.67 ± 0.41

12w0d-12w6d 1.70 ± 0.28

13w0d-13w6d 2.57 ± 0.38

14w0d-14w6d 1.70 ± 0.42

15w0d-15w1d 2.50 ± 0

Table 3. — Successful visualization rates based on gesta-
tional weeks.
Gestational n AV entry Ascending Three-vessel Aortic arch 

weeks n (%) aorta, n (%) trachea, n (%) n (%)

11w0d-11w6d 2 2 (100) 2 (100) 2 (100) 2 (100)

12w0d-12w6d 40 36 (90) 34 (85) 37 (92.5) 28 (70)

13w0d-13w6d 60 58 (97) 55 (92) 53 (88) 28 (46)

14w0d-14w6d 11 11 (100) 10 (91) 9 (82) 8 (73)

15w0d-15w1d 1 1 (100) 1 (100) 1 (100) 1 (100)

11w0d-15w1d 114 108 (94.7) 102 (89.4) 102 (89.4) 67 (58.7)
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groups have investigated the feasibility of early fetal

echocardiography performed by transvaginal or transab-

dominal (or both) approaches and fetal echocardiography

may safely be performed in any gestational period on. 

As shown in Table 5, there is a significant increase in

viewability rates by means of advancing gestational age and

opportunities provided by advancing years [5, 12-16]. Also

in the present study, AV entry and ascending aorta visuali-

zation rates were found to be 100% and 100% at 11

th

gesta-

tional weeks, 90% and 85% at 12

th

gestational weeks, and

95% and 92% at 13

th

gestational weeks, respectively. Four

separate ultrasonographic sections that the present authors

determined were completely observed in 44% of 114 preg-

nant women. This rate was found to be lower in the present

study compared to previous studies; this can be explained by

the exclusion of aortic arch section from those studies. The

present authors’ complete visualization rates for three sec-

tions (AV entry, three vessel trachea, and ascending aorta)

except aortic arch was 74% in all pregnancies with transab-

dominal approach. 

For aortic archus visualisation rate, which especially de-

creases at 13

th

GW, a value of not more than 46% may be ex-

plained by excessive fetal movements and malposition,

localisation of placenta preventing visualization, time con-

suming false positive images, limited examination time, and

non-repetitive examinations

While visualization rates of other sections were 94.7%,

89.4%, and 89.4% for AV entry, ascending aorta and three

vessel trachea, respectively, since 52.7% of the pregnancies

in this series were within 13

th

gestational weeks, this situation

reflected the overall visualization rate of aortic arch, and it

was found to be 58.7% that was quite low compared to the

others. 

In the study by Saygili et al., ventricular septal defect

(VSD) was shown in four cases at 13th and 14

th

gestational

weeks. While cardiac abnormality was observed in five of

68 pregnancies (7%) in this study, this rate was found to be

15% among 26 risky pregnancies within the same group

[17].

In the other studies performed, it was observed that CCD

detection rates were low in low-risk population [18, 19],

whereas this rate was increased in high-risk population by

trained operators [20, 21]. In the present study that scanned

low-risk population, any structures suggestive of abnormal-

ities except hyperechogenic foci on left in three pregnant

women were not detected during cardiac scan that was per-

formed during early pregnancy period. Genetic counseling

was recommended for one of these three pregnant women

since hyperechogenic focus persisted. No pathology was

seen in the baby of the family that did not approve inter-

vention during postpartum period.

Among the pregnancies that the present authors followed,

no abnormalities were detected during fetal cardiac scan at

second trimester except hyperechogenic focus on left in four

pregnancies and bilateral hyperechogenic foci in one preg-

nancy, increase in nuchal edema in two pregnancies, tricus-

pid regurgitation in two pregnancies, and aberrant right sub-

clavian artery (ARSA), and hyperechogenic focus on left in

one pregnancy. One pregnant woman accepted to undergo

amniocentesis due to the increase in nuchal edema and even-

tually, no abnormal finding was found. There were no patho-

logical findings during postpartum follow-ups of these

pregnant women

Vimpelli et al. stated that standard echocardiographic im-

ages can also be obtained at 11w-13w6d gestational weeks

with transvaginal approach, but they required evaluation

again at later weeks [5].

Although fetal heart achieves its four-quadrant structure

in the 10

th

week [22], a negative early period scanning does

not exclude major congenital heart diseases. In addition, se-

rious defects may appear even after second trimester. Control

scannings must necessarily be performed during pregnancy

especially in high risk subjects [23]. In a study by David et
al., it was stated that imbalance between ventricles and great

vessels, which is directive especially in left ventricular and

aortic outflow tract pathologies, does not appear before 22

nd

and mostly before 25

th

gestational weeks [24].

In another report that gives us an idea about the future

place of early fetal echocardiography, Fliedner et al. de-

tected turbulent flow at aortic valve level with the aid of

CFM despite completely normal appearance of four quad-

rants in two-dimensional B-mode image during fetal

echocardiography at 11w3d gestational weeks and they

made a definite diagnosis of hypoplastic left heart at the end

of serial ultrasonographic examinations. Thus it has become

possible to perform Norwood 1 operation to the newborn at

postnatal five days [25]. In the present study, the authors ob-

served that their early fetal echocardiography results were

not misleading during the controls performed after 18

th

ges-

tational weeks

In conclusion, in the present study, early fetal echocar-

diography results were found to be compliant with the re-

sults of that repeated at second trimester. Transabdominal

approach was generally sufficient and transvaginal eval-

uation was required in a limited number of patients due

to obesity and fetal malposition. Early fetal echocardiog-

raphy provides parents the option of early decision-mak-

ing regarding the babies with severe fetal abnormalities.

By this way, it is aimed to decrease the number of late

therapeutic abortions. Early fetal echocardiography can

be offered as a screening method to high- and low-risk pa-

tients in experienced hands; however, in case that the

screening is normal, it should be repeated at second

trimester in order to detect possible lesions that may de-

velop in later periods. 
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