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Objective. This report describes our esperience with fetal
congenhalmndheaudmlm
Back d. Ki ise (n the man-
ummandmulhlmryo"eﬂwuenmlhndk«nh
by both iclans and parents. The
amlysisohlamser!esshnuldhdpu\e diatric cardiologist to

1 grapher during g. A different

of b lities is seen with that d in infants.
Chromosomal snomalies were more freguent in the fetus than in
Hve births. The accuracy of disgnesis was good. The survival rate
dellpﬂmmbmdmmmu

provide this service.

Methods. The notes of 1,006 patients, where a prospective
dingrosis of fetal congenital heart disease was made, were re-
viewed, The reason for referral, the diagnosis made, the sccuracy
of diagnosis, the fetal karyotype and the outcome of the pregnascy
were noted. The cases were grouped into malformation categories,
and the spectrum of disease seen was compared with that found In
infants.

Results. Most fetal cardlac anomalies are now suspected by the

and the complexity of disease,
thulou A large experience with fetal congenital heart
disease aliows the spectrum of disease to be described with
sccuracy and compared with that i infancy. Knowledge of the
astural history of heart malformations when they present in the
{etus allows accurste counseling to be olfered (o the parests, If
the tread in parental decisions found in this series contiaues, 8
smalier number of infants and children with complex cardinc
lesions will present in postnatal life,
(J Am CoRt Cardiol 1994;23:1452-8)

Toward the end of the 1970s, cross-sectional diagnasis of
structural congenital heart malformations became estab-
llshed in children (1 2) Slmullaneously, advancmg expertise
in ic ult d diagnosis of an
mcrcasmg array of fetal anatomnc defects (3,4). Improve-
ments in real-time imaging around this time prompted sev-
eral workers to explore the possibility of identifying the
structure of the normal fetal heart (5-7). Since then, almost
every form of congenital heart disease recognizable by
ultrasound in the infant or child has been detected in fetal life
(8). In February 1980, with the support of the British Heart
Foundation, a referval center for mothers at increased risk
for fetal congenital heart disease was established at Guy's
Hospital. Between then and February 1993, >1,000 coses of
fetal cardiac malformation have been ized in this

aim of the report is to document the changing patterns of
referral since the start of the study; to look at the scatter of
malformations seen and to compare them with that expected
in infancy and to examine the outcome, including parental
choice and natural history, in cach diagnostic group.

Methods

All mothers seen at the center since 1980 were considered
10 be at increased risk for fetal congenital heart disease. The
high risk cases fell into two groups: those with *maternal”
and those with ““fetal” high risk factors (Table 1). A total of
10,120 mothers have been seen since February 1980, with
the number of referrals increasing each year (Fig. 1). An

center, and these constitute the subject of this report. The

ng number of cases of congenital heart matformation
have been diagnosed annually (Fig. 2) to a total of 1,000
cases. Diagnosis was made by examination of a videotape

ded at another center in 25 cases (3%). The reasons for
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referral and the gestaticnal age at referral in the abnormal
cases were noted, and their changing pattern was

As our experience enlarged, and the high rate of association
became evident (9), we increasingly attempted to obtain a
fetal karyotype, the results of which were noted where
available.
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Table 1. Pre ies at 1
Heart Disease

d Risk for C

Maternal factors
Family history of congenital heart disease
Previous child or children affected
Parental congenital heart disease
Maternal diabetes
Exposure to known cardiac
Fetal factors
Extracardiac fetal anomaly
Nonimmune fatal hydrops
Fetal arrhylhmia
Abnormal appearance of the heart seen during an obstetric scan

(e.2., lithium. antic )

In every case where a heart malformation was found in
the fetus, follow-up information was sought. The cardiac
specimen was requested in all cases of fetal or neonatal
death. Failing this, the report of a local postmortem was
obtained wherever possible. Postnatal clinical or investiga-
tion findings were obtained in surviving cases.

Cases were divided into diagnostic categorics that were
compared with the pattern of malformations detected in
infancy in the New England Infant Cardiac Care Program or
the Brompton series {10,11).

Results

Of the 1,006 cases of congenital heart disease diagnosed
prenatally, the majority (72%) were referved because of
suspicion of a cardiac malformation aroused during an
obstetric scan. The reasons for referral in different diagnos-
uc categones are detailed in Tablc 2. Cases are deslgnaled in
g to the most “‘important™
fesion present Thisisa modlﬁcauon (12) of the proposals of
Fyler et al. (10) and Scott et al. (11).

The majority (68%) were diagnosed at <24 weeks of

Figure 1. Number of high risk referrals per year (1980 10 1992).
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Figure 2. Cases of cardiac anomaly seen per year.

gestation. The average gesmional age at diagnosis de-
creased progresslvely from 26.5 in 1983 to 22.7 weeks in
1592. Ch alysis was d in 412 fetuses,
(40% of the total), of which 172 proved positive {42%). In
general. those fetuses without a resvlt from chromosomal
analysis did not d associated lies sugges-
tive of a karyotypic abnormality; therefore a more correct
rate of chromosome anomalies would be closer to 172 of the
total, that is, 17%. No further information concerning the
diagnosis was available in 120 cases because of parental
refusal of a postmortem examination (129%). In all of the
remaining cases, follow-up information in the form of a
postnatal study or autopsy was available for comparison
with the fetal diagnosis, and in 48% of cases, a postmortem
examination was performed in our center. Cases are enu-
merated according to the fetal diagnosis regardless of its
accuracy. The accuracy of diagnosis in each category is
indicated in Table 2. After counseling, 558 parents chose to
|nlerrupt the pregnancy (55%). The after di

in each cnlegory is shown in Table 3. In Table 4, the
propartion of cases in different diagnostic catcgorics is
compared with two infant series (10,11).

Atrioventricular sepial defect. This was the most com-
monly detected lesion, found in 177 cases. Of these, 19 were
thought to have associated right and 48 associated left
isomerism of the atrial app of 112 fut cul-
tures, there were 63 chromosomal anomalies proved in this
group, or 35% of the total. Of the added diagnoses, isomer-
ism was found in an additionai 11 cases. The diagnoses
where an atrioventricular (AV) septal defect was not con-
firmed were ‘‘normal™ in two local autopsy reports, inlet
perimembranous ventricular septal defects in four and mitral
atresia in one.

Hypoplastic left heart. This diagnosis, using the strict
criteria of no flow through either the mitral or aortic valves,
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Table 2. Reasons for Referral by Diagnostic Category
Reason for Referrat Follow-tp
Diagnosis No. FH ECA FArr FHyd CHD Ful AD INC

Atrioventricular septal defect 177 15 14 7 14 127 154 % 7
Hypoplastic left heart syndrome 161 HI [ 1 [ 137 127 3 7
Coarctation of the aorta m 3 18 2 4 66 104 8 n
Tricuspid dysplasia/Ebstein’s anomaly 75 6 0 2 1 66 66 6 3
Ventricular seplal defect (1] 9 17 3 5 25 52 K} 5
Mitral atresia &0 5 H 0 0 48 50 0 15
Pulmonary atresia, 1VS/critical PS 55 2 0 0 2 49 48 [] 4
Tricuspid atresia 45 1 1 o 0 43 43 7 5
Crilical zortic stenosis 4 Q 1 0 I 39 ® 0 0
Cardiomyopathies 4 [i] 13 ] 7 20 37 0 0
Double-outlet right venlricle n 1 4 t I 2 2% I 4
Tetralogy of Fallot 3 5 15 ! 1 9 27 [} 4
Complete transposition 20 L] 1 (1] 0 12 0 (] 4
Double-inlet ventricle 18 1 0 Q Q9 7 17 2 1
Tetralogy with pulmanary atresia 15 2 I ] [] n 1] 1 1
Common arterial trunk M 7 I [} [ 6 ] [ 4
Tumer n 1 0 0 1 1 3 0 0
Conjoint twins and ectopia cordis 1 0 1] 0 0 12 2 5 0
Absent pulmonary valve syndrome (1] 9 Q ] 0 10 7 0 b
Aantic-left ventricular tunnel 4 0 (1] 0 0 4 4 3 0
TAPYC 3 2 0 ] 1] 1 3 2 0
Congenitally corrected transposilion k) 0 ¢ [] 0 k] 3 0 0
Miscellancous (&3] 5 0 0

Calcific arterial disease 2 1 o 0 1 o

Interruption of the aorta 1 1 ] 0 [ [}

Mitral stenosis I 1) (] [ 1 0

Idiopathic right atrial enlargement 1 ] L] 0 0 1

Data are number of cases. AD = main diagnosis confirmed bul with additions to central diagnosis; 2CHD = suspicion of congenital heart disease on routine
scan; ECA = posilive extracardiac anomaly; FAmr = posilive arthythmia; FH = positive family history; FHyd = positive fetal hydrops; FUI = follow-up

information; INC = incorrect or ceniral diagnosis d: IVS =

intact

pulmonary connection. Sec text for details of cach diagnosis.

was made in 161 cases. There were 7 chromosomal anoma-
lies of 40 successful cultures (17%), or 4% of the total. Of the
seven cases of differing diagnosis at autopsy, the diagnosis
was mitral atresia with double-outlet right ventricle (three
cases}, mitral atresia with a ventricular septal defect and
concordant ventriculoarterial (VA) connections in one and a
AV valve dtoad right ventricle in
two. In the remaining case, an apical left ventricular aneu-
rysm was found. In this case, the left ventricle was not
markedly hypoplastic, but there was no forward flow
through either the aortic or mitral valves. The additional
diagnoses made in three cases were a ventricular septal
defect in one and left isomerism in two.
Coarctation of the aorta. This diagnosis was suspected in

septum; PS = pul stenosis: TAPVC = totally anomalous

Tricuspid dysplasia/Ebstein’s malormation. There were
75 examples of these conditions. The two diagnoses were
grouped together because they overlapped, although there
was wide variation in severity in both groups of cases,
particularly in the degree of right atrial dllauon. Thcre were
four ch lies of 18
(22%), or 5% of the total. The diagnoses where the lesion
was not confirmed included an atrial septal defect in one; the
heart was said to be “‘unremarkable™ in une local autopsy;
and the left atrium and ventricle were said to be markedly
dilated in another local autopsy.

Ventricular septal defect. There were 60 cases of ventric-
ular septal defect. There were 29 chromosomal anomalies of

113 cases from a combination of features, namely, right
ventricle larger than the left; the pulmonary trunk dilated
relative to the aorta; distal narrowing of the aortic arch and
bidirectional or left- lo—nght shunlmg at atrial level There
were 33 ch of 62 I

39 ful cull (74%), or 48% of the total. In four of
the five unconfirmed cases, autopsy took place after termi-
nation of pregnancy for a ch . In the fifth
case, a vemricular septal defect was clearly deﬁned prena-
lally, but it had closed at postnatal examination. Additional

(53%), or 29% of the total. The defect was confirmed in 72;
some other form of congenital heart disease was found to
account for the abnormal signs in 14; and a normal heart was
discovered in 18.

found at autopsy were mitral atresia (1), double-
outlet right ventricle (1) and congenitally corrected transpo-
sition (1).

Mitral atresia. This diagnosis, which excludes examples

of the hypoplastic left heart synd: was made in 60
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Table 4. Comparison of Diseases Seen in [nfant and Fetal Series

CA TOP IUD NND ChD S

Brampten NERICP Fetal
Diagrosis [N T B L) B C OB U] Diagnosis ) 5 ()
Atrioventricular septal 35 62 0 n 3 7 Ventricular septal defect 15.4 187 5
defect Complete transposition 104 99 2
Hypoplastic left heart 4 n 5 0 0.6 4 Tetsalogy of Fallot 9.9 89 3
syndrome Coarctation 105 15 1
Coarctationof theaota 29 46 H 10 4 s HLHS 37 74 16
Tricuspid 5 4 14 17 2 k] Mitral atresia [ 0 5
dysplasia/Ebstein's Critical aortie stenosis K} 1.9 4
anomaly AVSD 39 50 175
Ventricular scptal defect 48 41 16 15 3 40 Pulmonary stenosis/atresia 49 64 5
Mitral atresia L 6 18 3 i Atrial septal defect 05 29 0
mlmanarx atresia, N 50 9 7 t 63 TAPVC 36 26 1
[VSleritical PS Candiomyopathy 27 24 4
Tricuspid atresia 25 4 N 6 60 Tricuspid atresia 47 26 4
Critical aortic stenosis w5 4 k] 2 u Double-intet ventricle 43 24 2
Cardiomyopathies 2% 2 13 2 40 pouble-vutlet right venlricle 30 1S 3
Dnuhle.unl:m right 127 6 0 0 Trunk 7t L4 [
ventricl o in's i 7
T:ln;‘l)gy of Fallot nx 13 LR 8 ?:::'," » malformaton 3 g ;
Complete transposition L] 0 s )] 9 ted teanspositi
Double-inlet ventricle 0n 0 1 0w e npeition o - :
Teiralogy with N w0 & n 13 n - -
pulmonary atresia AVSD - atrioventricelar septal defect: Brompton = Rayal Brompton
Common arterial tnunk " 50 Q 0 0 ) Hospita), London, HLHS = hypoplastic leR hean syndrome: NERYCP =
Tumor o 8 30 ) 0 M New England Infamt mel{ac Care Program: TAPVC = totally anomalous
Cﬂﬂjail“ Iwins and [ 8 0 33 o 0 pu]monary venous connection.
ectopia cordis

Absent pulmonary vatve ] 3 ¥ 0 10 0
syndrome

Aottic-lefl veatricular [F 0 0 25 q
tunnel

Totally anomalous 30 [} 0 kil 33 3
pulmonary venous
connection

Congenitally corrected 0 &6 0 3 0 o
transposition

Miscellaneous o 0 40 0 20 20

CA = chromosomal anomaly; ChD = % of total death in infancy or
chiidhood; IUD = % of total spontancous inlranterine death; NND = % of
total resulting it nconatal death; $ = % survivors of continuing pregnancies
(those pregnmms that were not :Iecm:ly Iemlmmed) TOP = % of total
choosing i of her as in Table 2.

cases. The aorta arose from the left ventricle in two cases
and from the ngm venlncle in the remamder There were 1

o I cultures (39%), or
18% of the total. Of the unconfirmed cases, the lesion was
found to be mitral stenosis in two cases, double-inlet ventri-
cle in three, AV septal defect committed to the right ventri-
cle in four, tricuspid atresia in three, complete transposition
with ventricular septal defect in one and congenitally cor-
rected transposition in one. The reason for referral was
matemal diabetes in two cases.

Critical pulmonary stenesis/pulmenary atresta, intact ven-
tricular septum, There were 35 cases in this group. They
were grouped together because the former frequently
evolved into the latter as pregnancy advanced. There were 3

lies of 15 ful cultures (20%), or

5% of the total. The reason for referral was maternal
diabetes in two cases. Of the four cases unconfirmed, the
lesion was shown to be tricuspid atresia in one, complete
transposition with aortic hypoplasia in on¢ and AV seplal
defect commilted to the right ventricle with pulmonary
stenosis in one; and in one of twins, thought to have
puimonary stenosis because of a tricuspid regurgitation
velocity of 3 m/s, the postnatal echocardiogram was normal.

Tricuspid atresia, This diagnosis was made in 45 cases.
Discordant VA connections were also found in 12. There
were 2 chre 1 lies of 14 ful cultures
{14%), or 2% of the total. Of the unconfirmed cases, the
lesion was shown to be AV septal defect draining to the left
ventricle in five. In three cases, the great arteries, thought
echocardiographically to be concordant. proved to be dis-
cordantly connected. Coarctation {n = 1), interruption
{n = 2) and right jsomerism (n = 1) were found in addition in
four cases.

Critical aortic stenosis. There were 41 cases in this diag-
nostic group. One chromosomal anomaly was detected in
four fetuses tested, but this was an abnormal y chromosome
of questionable significance (0.25%), or 0.2% of the total.

Cardiomyopathies. This was a miscellaneous group of 41
cases of varying types and appearances. There was one
chromosomal anomaly of 8 successful culiures (12.5%), or
2% of the total. The diagnosis was confirmed in all cases with
follow-up, although in six infants the appearances normal-
ized in the first year of life. Proved underlying diagnoses

luded renal lies in 12, Noonan's syndrome in 2,
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toxoplasmosis in 1, parvovirus in 1, maternal diabetes in 1
and sialic acid storage disease in 1.

Double-gutlet right ventricle. This diagrosis was made in
33 cases. There were 4 chromosomal anomalies of 18 suc-
cessful cultures (22%), or 12% of the total. The reason for
referral was maternal to diphenylhydantoin in one
case. Of four cases unconfirmed, the Iesmn proved to be
corrected transposition in three and commen arterial trunk
in one. The additional diagnosis of mitral atresia was made in
oae case.

Tetralogy of Fallot with pulmonary stenosis. This diagno-
sis was made in 31 cases. There were 9 chromosomal anoma-
lies of 25 successful cultures (36%), or 27% of the total. Of the
two cases unconfirmed, the heart was not mentioned in a local
postmortem report in one, and the lesion had progressed to
tetralogy with pulmonary atresia in the other, although there
had been forward flow clearly documenled prena!ally

Complete position. The di is of AV
and discordant VA connections was made in 20 cases, There
were no chromosomal anomalies in this group of cases, The
reasor for referral was exposure to maternal infection in one
case. Of four unconfirmed cases, congenitally corrected
transposition was proved in three and double-outlet right
ventricle in one.

Double-infet ventricle. This diagnosis was made in 18
cases, There was left and right isomerism in one case each in
addition. There were no chromosomal anomalies in this
group of cases of three tested. In the one case where the
defect was unconfirmed, two very large ventricular septal
defects were found. In one case, left isomerism was found in
addition, and in another case, thought to have

JACC Vol. 23, No. 6
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Absent pulmonary vaive syndrome. This condition was
detected in 10 cases. There were two chromosomal anoma-
lies of six tested, or 2% of the total group.

confoint twins and ectopia cordis. There
were seven examples of the former and five of the latter
diagnosis. There were no chromosomal anomalies in this
group of cases. The primary defect was confirmed in all
cases, although the specifics of the intracardiac anatomy
were delineated more completely in five of the cases of
conjoint twins at autopsy. One child with ectopia is alive.
This infant had a small lower sternal defect with protrusion
of the left ventricular apex and tetralogy of Fallot, both of
which have been surgically repaired.

Aortic left ventricolar tunnel. There were four fetuses
with this condition. In four cases, aortic regurgitation and
left ventricular volume overload were detected, although the
comrect mechanism for this finding was diagnosed prospec-
tively in only one. Postmortem study at our center took
place in all cases and demonstrated the anatomic site of the
aortic i Ivular b of an aortic left
ventricular tunnel. Thc presence of a ventricular septal
defect, suspected in addition in one case, was not confirmed.

Congenitally corrected

The p 4 is of discord
VA connections was made in three cases. There were
moderately severe degrees of Ebstein’s malformation of the
posterior, morphologically l.ncuspld. valve in all cases.

There were ro ch d with this
diagnosis.
Totally kK h venous ion. This

pmpect:ve du\gnosns was made in one case in which a

an interrupted aortic arch was proved.

Tetralogy of Fallot with pulmonary atresia. This diagnosis
was made in 15 cases. There were two chromosomal anom-
alies of 11 tested (18%), or 13% of the total group. The
reason for referral was maternal diabetes in one case. In the
one case where the defect was firmed, a

ly was found in addition. The diagnosis
was confirmed by postnatal echocardiography. Two addi-
tional cases with right ventricular volume overfoad were
thought to be unspecificd examples of heart disease, perhaps
coarctation of the aorta, prenatally. The cosrect diagnosis
was made postnatally in both.

arterial trunk was proved. In one case, AV septal defect and
right atrial isomerism were found in addition.

Common arterlal trunk. This diagnosis was made in 14
cases, There were two chromosomal anomalies in this group
of seven tested (29%), or 14% of the total. Of four cases
uncontirmed, three proved to be tetralogy of Fallot with
pulmonary atresia and one concordant great arterics, with
the aorta anterior and to the left of the pulmonary artery, and
a ventricular septal defect.

Tumor. Cardiac tumor was detected in 13 fetuses. There
were no chr | anomalics d with this group.
One tumor was malticystic and lay in the pericardial cavity.
The others were all intracardiac, and nine were multiple. Of
the nine cases examined histologically, the cystic tumor was
shown to be a teratoma, whereas the others were rhabdomy-
omas. Three of the four surviving children have signs of
associated tuberose sclerosis, although their tumors have
regressed in size postnatally.

There are five cases in this group. There
werenochromsomalanomuhes There were two cases of
calcific arterial discase, presenting with fetal hydrops in the
same mother in two consccutive pregnancies. Both were
proved by autopsy after spontancous intrauterine death.
There was one case of congenital mitral stenosis in a twin
pregnancy. This fetus was hydropic and died soon after
birth, when the diagnosis was confirmed. There was one
example of aortic interruption, confirmed postnatally at
surgery. This infant died. One fetus was seen because of
cardiomegaly, There was a normal tricuspid valve with no
regurgitation but modernte right atrial enlargement. These
findings have persisted postnatally but the child remains
clinically well.

Discussion
Since 1980, at the start of our program, fetal echocardi-
ography has changed from a marginal special interest to an
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¢ssential pant of a pediatric cardiology practice. Before the
stast of our teaching drive in 1986, the fetal heart was rarely
detected te be abnormal at routine scaoning, The other
reasons for referral tisted in Table 1 produced a low yield of
positive cases because only 10% of congenital heart malfor-
mations will occur in pregnancies selected for these reasons.
The concept of four-chamber view amalysis in screening for
congenital heart disease during routine obstetric scanning
immediately widened the potential impact of the technique
(13), Thus, since this time, in one study up to 705 of
four-l:hamber view anomalies were detected in a normal
pulation (14). In addition, a decrease in
the pos(na\al delecnon of conditions, such as the hypoplastic
Jeft heart syndrome, can be demonstrated as a result of
parental choice for termination of pregnancy after carly
diagnosis {I5). As the expertisc of the ulirascnographer
extends and improves, and the demands of parents for early
prenatal detection of fetal maiformations increase, it is likely
that in the future, the majority of cardiac connection anom-
alies will be detected in fetal life. If parent choice continues
in the same trend as before, this will lead to a decrease in the
number of children with complex cardiac malformations.
Reasons for referral. The most common reason for refer-
ral for fetal echocardiography is a family history of congen-
ital heart disease, although only 295 proved to have recurrent
disease, Maternal diabetes was associated with mitral atresia
(two cases), pulmonary atresia (two cases) and tetralogy
with pulmonary atresia {one case). Exposure to anticonvul-
sants and maternal infection were iated with les
of double-outlet right ventricle and transposition with a
ventricular septal defect. In 1986, we initiated an educational
program for ull hers and ahstetricians, concen-
trating mainly on ¢ncouraging examination of the four-
chamber view of the heart during routine scanning. Since
this time, the majority of fetuses found to have a cardiac
anomaly are referred with a suspicion aroused during the
evaluation of this one cardiac section (16). Examination of
Table 2 shows that there are some cardiac defects, usually
those which are not seen on a four-chamber view, that were
detected prenatally because of a family history of congenital
heart disease. Among these are coarctation of the aorta,
common arterial trurnk and lete tr ition
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somal analysis, not only in all ongoing pregnancies, but also
to complete the diagnosis in interrupted pregnancies and to
aliow accurate counseling about future pregnancies.

Accurscy of diagnosis. The accuracy of diagnasis of fetal
cardiac malformations from ~ 1B weeks of gestation is good
and has improved with increasing experience. Table 2 indi-
cates the number of cases in each diagnostic group where the
diagnosis was added to or uncenfirmed, and the correct
diagnosis is detaited in the text. This shows that most
incorrect diagnoses were differences that would not signifi-
cantly affect the prognosis for the child or were diagnoses
unconfirmed by a local autopsy. Postmortem reports from
other centers were often very elementary in their analysis of
the heart. There were several instances where a focal au-
topsy reported the heart to be normal, but when the speci-
men was obtained by us, this did not prove to be correct. In
a few cases, nonetheless, the report of the local autopsy has
had to be accepted because the specimen was subsequently
destroyed and could not be examined by us. In our overall
experience, there were very few false positive diagnoses of
congenital heart rnalfonnatwn where noac cxisted. The
exception to this is in the d is of aortic
where we have emphasized previously that a false positive
diagnosis can be made in the last weeks of pregrancy (18).
The accuracy of diagnosis was not significantly different
when made by review of a videotape recorded at a remote
center.

Comparisen with lesions szen in infancy. A clear differ-
ence in the proportion of individual anomalies between cur
fetal and published infant series can be seen in Table 4. In
the fetus, the detection rate is much higher of the hypoplastic
left heart syndrome, Ebstein's malformation, AV septal
defects, mitral atresia and, to a lesser extent, critical aortic
stenosis. This is because these are all lesions readily detect-
able during the g four-chamber scan. In contrast, the
rate of detection of ventricular septal defects, complete
transposition and tetralogy of Fallot is lower than in infancy
because these lesions are not readily detectable on a routing
scan.

Qutcome of pregnancy, Parcnts are counseled concerning
the type of canimc anomnly present and their oplions

Chr | lies. C [ lies in our
series were detected more frequently than they are found in
infants; 17% compared with 12.8% found in the Baltimore-
Washington Infant Study (17). They were not found in
patients with transposition, critical aortic stenvsis or in
double-inlet ventricles but did occur in almost all other
categories. This high rate is mainly related to the selection of
patients for referral for fetal echocardiography but alse to
the increased rate of spontaneous fetal loss in chromosoma-
Ly abnormal fetuses that would rot be detected in postnatal

lained ina ive manner. The options wilt depend
on the gestational age at diagnosis and the presence or
absence of other fetal anomalies. The prognosis and surgical
options available were modified as the natural history in each
diagnostic group became more clear with time and as surgi-
cal results changed in individual categories. Parents were
supported in their decision whatever their choice. The rate
of termination of pregnancy can be seen in the different
diagnostic categories in Table 3. It is high in lesions such as
the hypoplastic left heart syndrome, double-inlet ventricle
and mi(ral atresia, Despite a good prognosis offered for

series, The rate of ] defects was expectedly high
with respect to AV defects but unexpectedly high with
respect to vertricular septal defects, coarctation and tetral-
ogy of Fallot. This emphasizes the importance of chromo-

compl ition in recent years, some parents will
still choose to interrupt the pregnancy, The *‘natural’” his-
tory of exampies of congenital heart disease seen in the fetns
is illustrated to some extent by the proportion of survivors of
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continuing pregnancies in Table 3 (last column [5]), but in
some examples, the least favorable cases were removed by
termination of the pregnancy. In addition, in many cases
surgery has affected the outcome. The results in reality
indicate only the short-term prognosis because over half of
the fetal cases have been followed up <3 years. Thus, the
survival rate is good for cases of tricuspid atresia, pul 14

“n
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Lange LW, Sabn DJ, Allen HD, Goldberg SJ, Anderson C Giles H.
Qualitative real-time cross-sectional echocardiographic i of the
human fetus during the secand balf of pregnancy. Circulation 1980:62:
799-806.

Kieinman CS, Hobbins JC, Jaffe CC, ¢1 al. Echocardiographic studies of
l.bebumm!ms prenauldlumﬂs ofcongemlnlhnndmsemdmdu:

AllanLD.TynanMJ.CampbellS.WilkmsunJ Anderson RH. Echocar-

atresia with intact septum and double-inlet ventricle because
of the success of palliative surgery, although this rate may be
expected to decrease with Jonger follow-up (19). The sur-
vival rate is very poor in the hypoplastic left heart syndrome,
common arterial trunk, critical aortic stenosis, mitral atresia
and pulmonary atresia with a ventricular septal defect.
Overall at the present time, about half the parents chose to
interrupt the pregnancy where the diagnosis of a major
cardiac malformation is made. This number may increase if
the gestational age at diagnosis continues to decrease. On a
national basis in the United Kingdom, however, <20% of
parents are offered this choice because a diagnosis of con-
genital heart malformation is not identified prenatally, This
choice is even less available in the United States, as routine
scanning is not generally practiced, and even where it is, the
del:cuon of all mauor malfonnauons is low (20). Were the

ded to all
pregnant women at 18 weeks, and the pauem of parental
choice seen in this series continued, this would have pro-
found effects on the future practice of pediatric cardiology.
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