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Abstract

Objective: In this study, we aimed to assess the factors leading to
the diagnosis of conotruncal heart anomaly in the prenatal period by
reviewing the records of the cases which were diagnosed with the
conotruncal heart anomaly in our perinatology unit, and to raise the
awareness of the diagnosis of prenatal conotruncal heart anomaly.

Methods: The referral reasons, the presence of concomitant non-car-
diac anomaly and chromosomal anomaly, perinatal outcomes of the
cases and the confirmation success of the diagnosis at postnatal period
of the cases which were diagnosed with the conotruncal hearth anom-
aly at the Perinatology Unit of Kanuni Sultan Siileyman Training and
Research Hospital between January 2015 and December 2016 were
evaluated.

Results: Among all congenital cardiac anomalies, the incidence of
conotruncal heart anomaly was 20.4%. The termination of pregnan-
cy was performed in 37 (36.6%) of 101 cases included in the study.
Intrauterine fetal death was observed in 5 (5%) cases. Chromosomal
anomaly and non-cardiac additional structural anomaly were found
in 26.7% and 34.7% of the cases, respectively. Prenatal diagnosis was
confirmed in 52 (88.1%) of 59 (58.4%) cases which born alive. It was
found that four-chamber view was abnormal in only 27.7% of the cases.

Conclusion: Three vessels (3V) and three vessels trachea 3VT)
views should be displayed routinely in basic fetal cardiac screening in
order to increase the prenatal diagnosis frequency of these anomalies
as four-chamber view is mostly normal in conotruncal heart anomaly.

Keywords: Congenital cardiac anomalies, conotruncal heart
anomalies, fetal echocardiography.

Ozet: Fetal konotrunkal kalp anomalileri: Prenatal
taramada dort oda goriiniimi yeterli mi?

Amag: Bu ¢calismada hastanemiz perinatoloji iinitesinde konotrun-
kal kalp anomalisi tanisi alan olgularin kayitlar: incelenerek prena-
tal donemde konotrunkal kalp anomalisi tanisina yonlendiren fak-
torlerin degerlendirilmesi ve prenatal konotrunkal kalp anomalisi
tanisi ile ilgili farkindaligin artirilmasi amaclandi.

Yontem: Ocak 2015 — Aralik 2016 tarihleri arasinda Kanuni Sul-
tan Siileyman Egitim ve Arastirma Hastanesi Perinatoloji Unite-
sinde konotrunkal kalp anomalisi tanist alan olgularin yénlendiril-
me nedenleri, eslik eden kalp dis1 anomali ve kromozom anomali-
si varligi, olgularin perinatal sonuglari ve postnatal donemde tani-
nin dogrulanma basaris1 degerlendirildi.

Bulgular: Tiim konjenital kalp anomalilerinin i¢inde konotrunkal
kalp anomalisi siklig1 %20.4 idi. Calismaya dahil edilen 101 olgu-
nun 37’sinde (%36.6) gebelik terminasyonu gerceklestirildi. Intra-
uterin fetal 6lim 5 (%5) olguda gézlendi. Olgularin %26.7’sinde
kromozom anomalisi ve %34.7’sinde kalp dist ek yapisal anomali
saptandi. Canli dogan 59 (%58.4) olgunun 52’sinde (%88.1) pre-
natal tan1 dogrulandi. Olgularin yalmzca %27.7’sinde dort oda go-
riniimiiniin anormal oldugu saptandi.

Sonugc: Dort oda goriiniimiintin konotrunkal kalp anomalilerinde
siklikla normal olmasi nedeni ile bu anomalilerin prenatal tani sik-
liginin artirilabilmesi icin temel fetal kardiyak tarama programla-
rinda ti¢ damar ve ti¢ damar trakea kesitleri rutin olarak gortintii-
lenmelidir.

Anahtar sozciikler: Konjenital kalp anomalileri, konotrunkal kalp
anomalileri, fetal ekokardiyografi.
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Introduction

The migration anomaly of cardiac neural crest cells caus-
es conotruncal heart anomalies characterized by defect in
the conotruncal septum.” It has been reported that
10-12% of all cardiac anomalies are conotruncal heart
anomalies in the postnatal series™” and 16-30% in the
prenatal series.”"

Due to the necessity of evaluation and treatment in
the early postpartum period in the presence of fetal
conotruncal heart anomaly, identifying these anomalies
during intrauterine period is of vital importance.”” The
prenatal diagnosis also enables to investigate concomitant
structural and chromosomal anomalies, provide consul-
tancy to the family through multidisciplinary approach
and plan the labor in appropriate tertiary centers.
However, four-chamber view being normal in the major-
ity of conotruncal anomalies makes it difficult to establish
diagnosis during prenatal period.” Therefore, the rates of
detecting conotruncal heart anomalies are low in the
screening programs where ventricle outlets are not exam-
ined and only four-chamber view is evaluated.”""

In this study, we reviewed the records of the cases
which were diagnosed with the conotruncal heart anom-
aly in the perinatology unit of our hospital. We evaluat-
ed the reasons for referral to our hospital, the presence
of concomitant non-cardiac anomaly and chromosomal
anomaly, perinatal outcomes of the cases, and the confir-
mation success of the diagnosis at postnatal period. Our
main purpose in this study is to assess the factors leading
to the diagnosis of conotruncal heart anomaly in the pre-
natal period, and to raise the awareness of the diagnosis
of prenatal conotruncal heart anomaly.

Methods

The records of 537 cases diagnosed with fetal cardiac
anomaly in the Perinatology Unit of Kanuni Sultan
Siileyman Training and Research Hospital between
January 2015 and December 2016 were reviewed. Of
110 cases which were diagnosed with double outlet right
ventricle, transposition of the great arteries (TGA),
tetralogy of Fallot (I'OF) and truncus arteriosus (TA),
the records of 101 were reviewed after 9 cases which did
not come for follow-ups and whose postnatal outcomes
could not accessed were excluded from the study. The
approval of ethics committee for this study was obtained
from the Ethics Committee of Istanbul Medipol
University with the decision no. E.45864.
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All fetal ultrasonographic examinations were carried
out by maternal-fetal medicine specialists via Voluson 730
and Voluson E6 (GE Medical Systems, Milwaukee, WI,
USA) ultrasonography devices. Multiple planes were used
in the fetal echocardiographic examinations including
four-chamber view, right and left ventricle oudets, three
vessels (3V) and three vessels trachea 3VT) views, and
long and short axial views (Figs. 1 & 2). The relationship
and the localization of great vessels, outlet narrowness and
the presence of ventricular septal defect (VSD) were
reported. Detailed anatomic examination was performed
in all fetuses by fetal echocardiography. After the diagno-
sis, the family was informed by maternal-fetal medicine
specialist, pediatric cardiologist and medical genetic spe-
cialist. They were informed about the anomaly type, its
potential relationship with chromosomal anomalies,
potential fetal and postnatal prognosis, and the options
that may be exercised in the management of pregnancy.
"The presence of chromosomal anomaly was evaluated by
chorionic villus sampling, amniocentesis or cordocentesis
in the prenatal period and by peripheral blood culture in
the postnatal period in case of the clinical suspicion. The
cases whose echocardiography, cardiac catheterization or
surgical records could be accessed in the postnatal period
were included in the study.

SPSS version 24 (Statistical Package for the Social
Sciences; SPSS Inc., Chicago, IL, USA) was used for

Right ventricle

Left ventricle

Fig. 1. The view of left ventricle outlet in the case with the tetra-
logy of Fallot. The distortion in the continuity between aort
and ventricular septum is seen. Ao: Aort.
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the statistical analyses. The descriptive statistics were
given as mean = standard deviation, median (mini-
mum-maximum) and number (percentage).

Results

During 24-month study period, 110 (20.4%) of 537
cases, which were diagnosed with congenital cardiac
anomaly, had conotruncal heart anomaly. Nine cases,
which did not come for follow-ups and whose postnatal
outcomes could not accessed, were excluded from the
study. Mean maternal age of 101 cases included in the
study was 30.1 years. The weeks of gestation of the cases
at the diagnosis varied between 16 and 39. The demo-
graphic characteristics of the cases are shown in the
Table 1. The number of fetal echo test per case during
diagnosis and follow-up varied between 1 and 4. It was
found that the suspicion of fetal cardiac anomaly, the
suspicion of non-cardiac structural anomaly, history of
baby with congenital cardiac disease, family history and
the presence of concomitant maternal disease were the
major reasons for referral to our hospital.

The termination of pregnancy was performed in 37
(36.6%) of 101 cases included in the study. Of 37 cases
which were terminated, 27 (73 %) had non-cardiac addi-
tional structural anomaly and 20 (54.1%) had chromoso-
mal anomaly. Intrauterine fetal death was observed in 5
(5%) cases. Gestational outcomes by diagnosis groups
are shown in Table 2. Prenatal diagnosis was confirmed
in 52 (88.1%) of 59 (58.4%) cases which born alive. Of
the cases born alive, the mean birth was 38.1 weeks, the
mean birth weight was 2943 g, and the median values of
I-minute and 5-minute Apgar scores were 7 and 9,
respectively. Eighteen (30.5%) of 59 cases born alive
died at newborn period. The survival rate after the new-
born period was 40.5% in all cases. The characteristics of
the cases born alive are shown in Table 3.

Table 2. Gestational outcomes by diagnosis groups.

Double outlet right

Trachea

F

-

Fig. 2. Three vessels trachea view in the case with the tetralogy of
Fallot. Aortic arc is seen on the left of the trachea but not
the ductal arc. Ao: Aort; PLSVC: Persistent left superior
vena cava; SVC: Superior vena cava.

Table 1. The demographic characteristics of the cases and their dis-
tribution by the diagnosis groups.

The number of fetuses diagnosed with prenatal

conotruncal heart anomaly 101

Maternal age (year) 30.1+6.2
Gravida 2 (1-10)
Parity 1 (0-5)
Alive 1(0-4)
Week of gestation at diagnosis (week) 25.4+5.8

Number of fetal echocardiography
Double outlet right ventricle
Transposition of great arteries
Tetralogy of Fallot

Truncus arteriosus

1(1-4)
45 (44.6%)
22 (21.8%)
29 (28.7%)

5 (5%)

The data were given as mean + SD, median (min-max) or number (percentage).

ventricle (n=45)

Termination of pregnancy 18 (40%)
Intrauterine fetal death 3(6.7%)
Live birth 24 (53.3%)
Non-cardiac additional structural anomaly 17 (37.8%)
Presence of chromosomal anomaly 13 (28.9%)

2 (9.1%) 16 (55.2%) 1(20%) 37 (36.6%)
1 (4.5%) 1(3.4%) 0 5 (5%)
19 (86.4%) 12 (41.4%) 4 (80%) 59 (58.4%)
4(18.2%) 13 (44.8%) 1(20%) 35 (34.7%)
1 (4.5%) 12 (41.4%) 1(20%) 27 (26.7%)

TA: Truncus arteriosus; TGA: Transposition of great arteries; TOF: Tetralogy of Fallot. The data were given as number (percentage).
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Table 3. The characteristics of the cases born alive.

Delivery week (weeks) 38.1+£1.91
Birth weight (g) 2943+602
1-minute Apgar score 7 (5-9)
5-minute Apgar score 9 (7-10)
Sex (male) 37 (62.7%)
Death in the newborn period 18 (30.5%)

The data were given as mean + SD, median (min-max) or number (percentage).

While 19 (70.4%) of 27 cases, who were found to
have chromosomal anomaly, had concomitant non-car-
diac structural anomaly, the cardiac anomaly was in iso-
lated form in the remaining 8 (29.6%) cases. 34.7% of
the cases had non-cardiac additional structural anomaly.
Additional structural anomalies were found in 37.8% of
the cases with double outlet right ventricle and in 44.8%
of the cases with the tetralogy of Fallot. The prognoses
of the cases with non-cardiac additional structural anom-
aly and/or chromosomal anomaly are shown in Table 4.

Discussion

Conotruncal heart anomalies comprise the majority of
cyanotic congenital heart diseases observed in the first
year of life."” It was reported that the prenatal diagno-
sis of these anomalies may decrease postnatal hypoxia
and perioperative mortality."' Depending on the
method used in the screening of congenital heart dis-
eases, the prenatal diagnosis rates reported for
conotruncal heart anomalies vary between 39% and
80%.5"""""" In this study where we evaluated the char-
acteristics and perinatal outcomes of the cases diag-
nosed with conotruncal heart anomaly in the prenatal
period, we found that conotruncal heart anomalies can
be identified with a high accuracy in the prenatal peri-

Table 4. The prognoses of isolated and non-isolated cases.

Cases with additional
structural anomaly

Isolated cases  and/or chromosomal
(n=58) anomaly (n=43)

Termination of pregnancy 5 (8.6%) 32 (74.4%)
Intrauterine fetal death 1(1.7%) 4(9.3%)
Live birth 52 (89.7%) 7 (16.3%)

The data were given as number (percentage).
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od by using multiple planes in addition to the four-
chamber view in fetal cardiac screening. Consistent
with the up-to-date literature, we found in our study
that the diagnosis of prenatal conotruncal heart anom-
aly indicates poor prognosis together with the presence
of concomitant non-cardiac additional structural
anomaly and chromosomal anomaly.

The recent studies assessing the fetuses with the
diagnosis of prenatal conotruncal heart anomaly
reported that conotruncal heart anomalies comprise
16-30% of all congenital cardiac anomalies."”
Consistent with the literature, the rate of conotruncal
heart anomaly among congenital cardiac anomalies was
20.4% in our series.

Some studies reported that the rate of non-cardiac
additional structural anomaly is 22-37% in prenatal
series in the presence of conotruncal heart anomaly."*”
Similarly, we found in our study that the 34.7% of the
cases had non-cardiac additional structural anomaly,
and 77.1% of the cases with additional anomaly under-
went the termination of pregnancy. High rates of ter-
mination of pregnancy seen in the fetuses with addi-
tional anomaly explain the presence of low rate of addi-
tional structural anomaly observed in postnatal
series."” In the cases we assessed, 48.5% of the non-
cardiac additional structural anomalies were central
nervous system anomalies. In a similar study, Paladini
et al. found that 46% of the conotruncal heart anom-
alies accompanied by structural anomalies were central
nervous system anomalies."”

We found that the incidence of chromosomal
anomaly in our cases was 26.7% in conformance with
the up-to-date literature (17-25%)."*” When we
assessed the incidence of chromosomal anomaly by the
diagnosis groups in our study which is consistent with
the literature, we found that the presence of concomi-
tant chromosomal anomaly was the highest in the cases
with the tetralogy of Fallot (41.4%) and the lowest in
the cases with the transposition of the great arteries
(4.5%). It should be kept in mind during prenatal con-
sultancy that the incidence of chromosomal anomaly
varies depending on the type of conotruncal anomaly.
Depending on the presence of concomitant structural
anomaly and chromosomal anomaly, the pregnancy
was terminated in 36.6% of the cases and fetal loss was
observed in 5% of the cases in the intrauterine period.
When we assessed all cases, we observed that the sur-
vival rate after newborn period was 40.5%. After
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excluding the terminations and intrauterine fetal loss-
es, the survival rates reported in the literature vary
between 40% and 71% for the fetuses diagnosed with
conotruncal heart anomaly."*”""" Tt can be suggested
that the incidence of concomitant structural anomaly
and chromosomal anomaly and the quality of medical
care in the newborn care is responsible for these differ-
ences in the survival rates. When we evaluated the
prognoses of the cases according to the diagnosis
groups in our study, we found that the rates of live
births were lower in the cases with the double outlet
right ventricle (53.3%) and the tetralogy of Fallot
(41.4%) depending on the presence of higher rate of
chromosomal anomaly and concomitant non-cardiac
structural anomaly. This finding supports the correla-
tion between the poor perinatal prognosis and the
presence of concomitant structural anomaly and chro-
mosomal anomaly.

Four-chamber view frequently being normal in
conotruncal heart anomalies decreases the rates of
detecting these anomalies in the basic fetal cardiac
screenings. Four-chamber view is expected to be
abnormal only in the cases with wide VSD or ventric-
ular hypoplasia.”” In our study, the four-chamber view
was abnormal only in 27.7% of the cases while three
vessels and three vessels trachea views were abnormal
in all cases. Adding three vessels and three vessels tra-
chea views, which are obtained technically more easily
compared to the ventricle outlet views, into basic fetal
cardiac screening will contribute to the increase of
diagnosis rates in the prenatal period.

Determining the localizations and relationships of
great arteries properly in the prenatal diagnosis of
conotruncal heart anomalies is the major challenge of
the diagnosis. The greatest errors in the diagnosis par-
ticularly in the presence of double outlet right ventri-
cle are made while determining the orientation of the
great arteries. Fetal position, maternal characteristics,
week of gestation and the presence of additional anom-
alies particularly affecting fetal thorax complicate the
diagnosis."™*" We found in our study that 7 cases
whose prenatal diagnoses could not be confirmed were
diagnosed with another conotruncal anomaly in the
postnatal period. The most important reason is the
failure of proper identification of the localizations of
great arteries and their relationship among themselves.
The relationships of great arteries with each other and
ventricles are the other factors affecting the postnatal

prognosis of VSD localization and outlet narrow-
ness.”” Therefore, defining these parameters in detail
in the presence of conotruncal heart anomaly diagnosis
is very important for the prenatal consultancy given to
the family.

The retrospective design of the study, the presence
of the cases excluded from the study, failure of con-
firming the diagnosis by autopsy in the cases which
were terminated and lost in the intrauterine period are
the major limitations of our study.

Conclusion

In consideration of the results of our study and report-
ed in the literature, it is understood that the fetal
echocardiography conducted by using multiple planes
in the referral centers is successful in the prenatal diag-
nosis of conotruncal heart anomalies. The prenatal
diagnosis of fetal cardiac anomalies will help the iden-
tification of chromosomal anomalies and additional
structural anomalies which may be associated as well as
to provide proper consultancy to the family, plan the
labor under appropriate conditions, take precautions
for the cardiorespiratory problems that may be faced
when switching from fetal life to postnatal life, and
therefore to decrease social and legal problems that
may arise.

The development of sonography technology, rais-
ing the awareness of the significance of prenatal diag-
nosis of cardiac anomalies, referring risk groups to tar-
geted fetal echocardiography, and particularly adding
three vessels and three vessels trachea views into the
basic fetal cardiac screening will contribute to increase
the frequency of prenatal diagnosis of these cases.
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