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ABSTRACT

Ultrasound examinations in the second trimester for detection of congenital malformations are now part of
pregnancy care in most developed countries. Major heart defects can be diagnosed before birth by
sonographic assessment of the four-chamber view. This review is aimed to evaluate the evidence published
on the accuracy of prenatal detection of congenital cardiac anomalies using ultrasonography. A web-based
search was conducted in MEDLINE database and eligible studies were identified and then screened against
inclusion criteria such as detection of congenital heart anomalies and reporting of ultrasonography accuracy.
The full texts were retrieved for eligible studies and secondary in-depth screening were conducted for the
study against inclusion criteria. Data were extracted from our studies regarding study’s characteristics, type
of heart anomalies and level of accuracy. The data were synthesized and discussed with qualitative
approach. The electronic search resulted in 145 eligible studies. After screening of titles and abstracts of
these articles, irrelevant and duplicated studies were excluded and finally full-texts of 13 articles were
retrieved. Overall sample size was ranged between 31 to 4172 with gestational age ranged between 11
weeks to 41 weeks. Overall accuracy of ultrasonography in the prenatal detection of heart anomalies was
ranged between 81% to 98.4%. Ultrasonography has fair to high accuracy in prenatal detection of heart
anomalies. The variation depends on factors such as technology, experience of the operator, and type of the
anomaly. The findings of the included studies showed an acceptable accuracy of ultrasonography in
detection of heart anomalies either in high or low risk groups.
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INTRODUCTION

Congenital heart diseases (CHD), with a prevalence
of 8/1000 live births are considered the commonest
severe congenital anomalies.' Heart anomalies are
among major abnormalities that are often missed in
prenatal sonographic examinations,” and the
congenital undetected cardiac disease increases the
hazard of early neonatal death.’ As technology and
skill improve, more fetal malformations are being
recognized by ultrasound. Ultrasound examinations
in the second trimester for detection of congenital
malformations are now part of pregnancy care in
most European countries.* Major heart defects can
be diagnosed before birth by sonographic
assessment of the four-chamber view.” But general
screening of low-risk populations shows a detection
rate as low as 5-6%.° Others have reported prenatal
detection rates of between 14 and 45% by general
screening.” Routine investigation or exclusion of
congenital heart deformity through transabdominal
ultrasound is possible as early as the 18th week of
pregnancy. ' Heart anomalies are commonly affects
children born for families without history of heart
disease. Thus, the routine prenatal screening can
improve the identification of such serious life-
threatening anomalies. The suspicion of CHD in the
fetus should be raised at the screening procedure
and a more detailed diagnosis can be performed
later after referral for fetal echocardiography.’
However, fetal echocardiography is a procedure
which takes a long time and requires many two-
dimensional cross-sectional views of the heart is
considered as time-consuming procedure which
requires many views of the heart ¥ in addition to
Doppler.” There are specific factors which increase
a mother’s risk of carrying a baby with congenital
heart disease have been identified: family history,
coexisting mother’s disease (eg, diabetes mellitus)
maternal age, and infection of rubella. In those
cases, complete fetal echocardiography is typically
performed as part of a sonographic examination
between 18™ and 22™ (or 24) weeks’ gestation. ® In
addition, the risk of a fetal cardiac anomaly is
significantly higher when a routine antenatal
ultrasound examination shows abnormal four-room
or some abnormal cardiac abnormalities (the organ
abnormality is significantly higher when a routine
prenatal ultrasound examination shows an abnormal
view or certain abnormalities outside the heart
(organ  malformations, intrauterine  growth
retardation, amniotic fluid excess or deficiency,
fetal arrhythmias). Thus, fetal echocardiographic
exam is also indicated. '° Echocardiography for the
fetus is not regarded as a part of the routine

screening program before pregnancy, but is
reserved for cases at high risk of congenital cardiac
disease, and it needs highly experienced skilled
investigators in fetal cardiology. ® This review is
aimed to evaluate the evidence published on the
accuracy of prenatal detection of congenital cardiac
anomalies using ultrasonography.

METHODS

A web-based search was conducted in MEDLINE
using search terms such as (prenatal OR fetal OR
embryonic) AND (ultrasound OR sonography OR
ultrasonography) AND (heart OR cardiac) AND
(accuracy). The filters applied for the search was
date from March 2008-March 2018, human studies,
and English language. A relevant study was an
original study that assessed the accuracy of
ultrasonography in prenatal detection of congenital
heart anomalies. The inclusion criteria were an
observational pro- or retrospective study, study
group either routine or high-risk group of mothers
at any gestational age, any type of congenital heart
anomalies. The intervention studied should be the
diagnostic ultrasonography with transabdominal or
transvaginal techniques. The outcome assessed was
the accuracy represented in percentage of valid
prenatal diagnosis in comparison to postnatal
clinical findings. Data were collected for
characteristics of included study such as study
design, sample size, mean age of mothers, mean
gestational age, indications of ultrasonography
screening, and type of ultrasonography. Moreover,
data were extracted for assessed outcomes included
types of anomalies detected and accuracy of
detection in reference to postpartum findings. The
extracted data were discussed in a qualitative
approach and presented in summary of finding
Table.

RESULTS

The electronic search resulted in 145 relevant
studies. After screening of titles and abstracts of
these articles, irrelevant and duplicated studies were
excluded and finally eligible article were 13 articles
for which full-texts were retrieved. Furthermore,
after reading of full texts, six studies were
excluded, three of them were because of
inconsistent outcome, and other articles because
they were reviews. Thus, seven articles were
included in this review. Overall sample size was
ranged between 31'' to 4172'2. With gestational
age ranged between 11 weeks” to 41 weeks'.
Mothers risk factors was reported in two studies, in
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the first study women chose to have CVS
(chorionic villus sampling) after risk assessment by
a combination of maternal age, fetal nuchal
thickness, assessment of the nasal bone, blood flow
in the ductus venosus or flow across the tricuspid
valve, and maternal serum-free B-human chorionic
gonadotropin and pregnancy-associated plasma
protein-A". While in the second study all women
were smokers'” as demonstrated in Tablel. The
ultrasound was routinely indicated in only one
study'®, while it was done for high risk group in
four studies.'"™* Indication for ultrasound screening
was not reported in two studies. Trans abdominal
technique was used in six of included studies''™'*
1617 while trans vaginal ultrasound was used in
only one study'” Types of anomalies detected were
varying among included studies. Aneuploidy was
detected by Karadzov et al., 2013. Other anomalies
detected include septal shunts or transvalvular
regurgitation/aliasing double-crossing of the great
arteriesls, conotruncal anomalies, right heart
anomalies, left heart anomalies, complex congenital
heart defect and other anomalies.'* Also
hypoplastic right ventricle VSD, pulmonary atresia,
overriding aorta, truncus arteriosus HLHS,
hypoplastic left heart syndrome were detected by
Zhu et al. 2009'. Overall accuracy was ranged
between 81% ! to 98.4%'". Detection rate also was
calculated in one of the included studies, it was
ranged between 82% to 88%'2. The highest
accuracy was detected in a study done by Bennasar
et al. it was a prospective study includes 69
pregnant women with gestational age ranged
between 11 to 15 weeks, without any type of risk
factors for CHD recruited from pregnant women.
The scan was routine with transvaginal approach,
color Doppler also was used. Anomalies detected
include  septal  shunts or  transvalvular

regurgitation/aliasing and double-crossing of the
great arteries with accuracy equals 98.4% . While
the lowest accuracy was seen in a retrospective
study conducted by Gomez et al 2016. The study
was done on 31 fetuses, with gestational age
between 11 and 14 weeks. Ultrasound was done
transabdominally, this study was done to distinction
between truncus arteriosus communis (CAT) and
pulmonary atresia with ventricular septal defect
(PA-VSD) and to describe the association with
extracardiac and chromosomal anomalies with over
all diagnostic accuracy ranged between 81% to
93.5% ''. The anomalies detected was varying
among the studies. Two of included studies
measure the accuracy for each anomaly in addition
to overall accuracy. The first study was a
retrospective study done by Zhu et al., on 113
pregnancies, with mean gestational age 26.8 weeks.
Trans abdominal echocardiography with Doppler
ultrasound was used. the accuracy of prenatal
diagnosis was 86%. And it was varying among
anomalies, which include conotruncal
malformations, septal defects, valve abnormalities,
and univentricular hearts with accuracy 77%, 96%,
90%and 83% respectively'’. In the second study the
overall accuracy was 82.1%, while the accuracy for
each anomaly was 93.4% for septal defect, valvular
anomaly and biventricular heart (71%) venous
return anomaly (69.2%), aortic arch anomaly
(75%), conotruncal anomaly (87.2%), hypoplastic
right heart syndrome (88.2%), hypoplastic left heart
syndrome (91.5%), other univentricular heart defect
(90.8), complex defects with atrial isomerism
(75%), miscellaneous (86%). This study was a
multicenter cohort study done on 708 pregnant
women, with mean gestational age 23 weeks,
transe}lgdominal echocardiography technique was
used.

This article can be downloaded from www.ijlpr.com

P-9



01-d

wod ad[[I MMM W01} PIPRO[UMOP Iq UED IR SIY L,

109§9p x9[dwoo

‘e1sanye Areuownd ‘ureay

1391 onsejdodAy “9o[eq

y-urgjoxd

ewse[d pajeroosse
-Koueugard
‘urdonjopeuod
SIUOLIOYD
uewiny-¢ 901y
-WNIAS [RUIJRW
‘aATeA prdsnoin
o) SS0I0E MO

Jo A301en9] ‘sot1o)Ie 18013 Ioonpsues; IO SNSOUdA Snionp Apnys c1(110T
Jo uonsodsuen 409yop Ieoul] ZHN-6 B Suisn oY) Ul MO} pPoo[q Syoam oanoadsoxd “le
%1°€6 [eidos semomusaoyy  dnoid ysu-ySIyH A[reuruopqgesuel], ‘a3e [eUIIRIN €I-11 088 V 19 00IS19{)
Ioonpsueny
ZHIN-8— & Uyim
A[Teurnuopqesuesy
panmboe azom
saumjoA DILS-dy
oyl pue (VSN ‘IM
109J9p 1189y [B3IUATU0D QaNBM[IA ‘SWISAS
xo[dwod ‘soremoue 11esy [EOIPIIN D) QuIyor
Jo ‘sarjewIou. 1183y Y3 119dX7 (€L UOSN[OA uone)sog UowIoM Apnys ¥1(010T
2%9°16 ‘SaI[eWIOUE [BOUNIOUOD )M SUOTIBUIIUBXD JO syoom jueudard  oanoadsoxd “re 1o
sem AOBINDOE [[BISAO O, ‘s10050p Te3dog  dnoi3 ysu Y3y punosenyn payiodar-uoN Iv-¥1 €9¢ V  Ileseuudq)
%C8=¢ [ AWOSLI],
%S$8=81 (syeom ¢
AWOSII] ‘0488=]7C UOBUIIEBX 0} 11 @Suey) saroueugdaid Apms Z1(z10z
AWOSIIT, “76°0 0 %L8 0 punosenn SYoaMm uodurs  oAnodadsoxd ‘e 19 JI[IO
=3]BJ 9OUIPIOUI [RIJUIND) Aprojdnouy  dnoi3 ysL-y3TH [euTIOpqESUBI], UOWIOM IOOWS 7 Z[=UBIN LTV V  -AOozpeiey)
guiser[e/uone)3ingal SN Ierddoq Apms ST (6002
Je[nAeASURI) Suruoaios 10709 + yoeoidde poyodar SYooM G uowom  9Andadsord “le1e
%186 JIo syunys [erdog ounnoy [euISeAsueI], SI010B} S ON 0} [] woxf jueudaid g9 Vv  Ileseuudq)
(dnoa3
ASH-UsIY (9Suea
sgurpuy wnjredysod Pa313319p 10 dUnNo.I) anbruyo9y IZIS ugisap
S.10)d.} ‘ugdw) I3e Apm§
0) JDUIIIJII Ul safewioue Jo sadA g, SUIUIIIS punoseqyn jo adAJ, Jjdureg ApmiS
YSLI SIOYIOIA [BUON)B)SID)
U0IIIPIP Ul £2BINIIY punoseqn

J10J uopedIPU

saipnys papnjoul ayy Aq paziodaa sauo3no ay} fo Linuwung

I dlqeL

€1-L (@) :(1)6 ‘uer ¢10T "SY euLIEy "1 JIT [ U]



11-d
wod ad[[I MMM W01} PIPRO[UMOP Iq UED IR SIY L,

0/,G / =WSLIOWOSI [BL)®.
UIm $309§9p xo[dwoo
‘046" 1 6= SWOIPUAS

1reoy o1 onsejdodLy
‘04,7’ 88= OWOIPUAS

11eay Jy3ur onsejdodAy
‘04,7 L8 = A[ewioue
[eouUNIOU0d ‘04G/ =
ATewioue yoJe dnIoe

10} ‘7’ 69=ATewioue wInjox
SNOUdA I0J ‘041 /= 1edy
JE[NOLIIUIALQ

‘Arewoue Je[nafea

"WISLISWOS]
[e11B Y1 S3109)ap
xo[dwoo ‘QuI0IPUAS
1189y 191 onsejdodAy
‘QWIOIPUAS 1183y JYSLI
onserdodAy ‘Arewoue
[eounII0u0d ‘ATeWIoU®

I0J ‘¢ €6= 199J9p yoJe o1Joe ‘A[ewoue 91(9102
reidas 103 AorInooe UINJOI SNOUJA “1IBOY ‘sAep Apmns 110709 “Ie
‘0178 =AoBINOo® Ie[NOLNUIALQ ‘A[eWIOUE Aydei3orpieooyos 9¢ FSYooM Iojuoon N 10 USZ[OA
[[eI9A0 Iernajea 0959p [eideg payiodar-uoN [eunopqesuel |, payodar-uoN €7 =UBdI\ S0L v ueA)
"SHBIY
JE[NOLUIATUN JIM QUWIOIPUAS 11
(%€8) ‘sontjewouqe LELRIE)]
oATeA UM (%06) onsejdodAy ‘snsoriajre
‘s10050p 1e1dos yrm snoun ‘e)oe Jo
(2496) ‘suoneULIOJ[BW  UONBIIIBOD )0Jap [erdas
[BOUNIOUOD AV ‘€108 SUIPLLIOAO
qm (9L L) eInooe sem  ‘ersane Areuownd ‘qSA SN wrddog Apnys
SIsougerp [ereudid 24,98 J[OIUdA + Aydei3orpieoordd syoom  soroueudord  oaroadsonar 21(600T
sem AoBINOOE [[BISAO Y], 1y3u onsejdodAy paurodar-uoN [euTIIOpgESURL], pauodar-uoN 897 =UBIIN €11 vV “lepnyy)
(ASA-Vd)
10970p [€1das Ie[NOLUIA
yum eisane Areuownd
%S'€6 pue (L)) siunuuwood Apmuys T1(910C
0] 9,8 Sem AoeInooe SNSOLIdYIE SNouny} Anoadsonar “Ie
OI}SOUSRIP [[BIOA0 YT, uoam1aq uonounsiq  dnoid YSL-y3ryg S [eUnuOpqesuel], Po110doI-uoN  SYOIM {1-1] SoSN39Y [ € V 19 ZowoDn)

€1-L (@) :(1)6 ‘uer ¢10T "SY euLIEy "1 JIT [ U]



Int. J. Life Sci. Pharma Res. 2019 Jan; 9(1): (P) 7-13

DISCUSSION

Congenital heart diseases (CHD) are the
commonest severe congenital abnormalities, which
are the leading cause of mortality of infants during
their first year of life and of babyhood disability."®
The incidence of CHD is 1.1% in fetusesw, while it
is 02-04% in live born® Thus, effective
population-based diagnosis before birth necessitates
improved ways for determining the high-risk group
for referring to specialists and developed standards
of examination in those who undergoing routine
screening.'® The indication for ultrasound scan was
routine in only one study'’, while it was done for
high risk group in four  studies''',
echocardiography regards the first modality to
evaluate the accuracy of diagnosis in CHD'. Trans
abdominal technique was used in six of included
studies''"* %17 while trans vaginal ultrasound was
used in only one study. Although in (TVS)
transvaginal scanning using high frequency
transducers with a small distance between the fetus
and the wultrasound source provides a high
resolution to fetal organs under examination, this
technique depends on the fetal position and has less
flexibility in terms of ability to examine various
scanning planes.”” Types of anomalies detected
were varying among included studies, conotruncal
anomalies were a type of anomalies which was
detected by Zhu et al. 2009'7, Prenatal detection of
conotruncal anomalies has greatly improved in the
last years *'. Overall accuracy was ranged between
81% '' to 98.4%'. Fetal echocardiography has
improved significantly in recent years, but its
diagnostic accuracy varies in different centers.?
Low level of accuracy can be referred to lack of
experience, experience of the sonographer is of the
greatest importance to more accurate diagnosis.
Experience, as in any field, is obtained by
continuous, repeated study in the specific field.”> In
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