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Congenital fetal heart defect - an agreement between fetal echocardiography
and autopsy findings
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Iveta Szotkovska', Jana Dvorackova’, Tomas Gruszka?

Aims. To determine the frequency of pregnancy terminations due to prenatal congenital heart defect (CHD) and assess
the agreement fetal echocardiography (FECHO) and autopsy findings.

Methods. The data were retrospectively assessed between 2008 and 2017 in a population of 116 698 live births. The
correlations between the FECHO and autopsy findings were classified into five levels of agreement: complete, partial,
altered diagnosis, disagreement, and unfeasible autopsy.

Results. Totally, 293 CHDs were identified and 49% of families (143/293) decided to terminate the pregnancy. In 1%
(2/143) of cases, the autopsy could not be performed, for the other 99% (141/143), the pathologist confirmed the
presence of CHDs. Complete agreement between FECHO and autopsy was achieved in 85% (122/143).1n 10% (14/143)
of cases, the pathologist found minor findings, which were not described in the FECHO. In 4% (5/143) of cases, the
pathologist changed the main diagnosis.

Conclusion. Altogether, the results indicated that FECHO is a highly sensitive method for the prenatal detection of CHD
but is incapable of detecting the complete spectrum of cardiac defects. Autopsies verified the diagnosis, confirmed
the overall impairment in the fetus, and provided data for further counselling of the affected family.
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INTRODUCTION prenatal diagnostic setting, it is crucial to base a termina-
tion of pregnancy (TOP) on a correct fetal diagnosis, and
Congenital heart defects (CHDs) are the most fre- it is important to perform a postmortem examination of
quently observed morphological disorders in the popula-  the aborted fetus to confirm the cardiac and/or genetic
tion'. The incidence of CHD varies from 4 to 50 cases per  impairment. A postmortem examination of an aborted
1000 live births, but when minor ventricular septal defects  fetus is an important tool to assess the quality and ac-
are also included, the incidence rises to 75 cases per 1000  curacy of the work performed by obstetric sonographers®.
live births?. Of the total number of CHDs, 35% are con- At present, pathologists have an essential role in per-
sidered severe or critical, and most of these are prenatally  forming the autopsy and describing the heart defect in the
detectable by fetal echocardiography (FECHO), which  fetus. This procedure might be difficult due to the small
makes it possible to diagnose heart defects before birth®.  size of the heart, particularly in fetuses aborted during
All prenatally diagnosed CHDs require further assess- earlier weeks of pregnancy. The current trend in prenatal
ment to identify extra-cardiac anomalies and genetic ab-  diagnostics is to screen during the first trimester of preg-
normalities. Definitive counselling should be performed nancy and perform the heart autopsy between the 12t
at specialized centers. and 14" week. In a number of centers, the heart autopsy
In recent years, ultrasound techniques have developed is performed as a biopsy without a precise description.
rapidly and substantially. Prenatal CHD diagnostics have  Insufficient autopsies can distort the overall estimation
improved due to good prenatal screening organization and  of the incidence of all CHDs.
increasing physician experience. Some parents decide to There are a lot of studies that have compared prena-
terminate a pregnancy due to a diagnosed CHD. In any  tal ultrasound observations of congenital anomalies with
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autopsy findings*’, but this study is aimed at only heart
defects and represents a pediatric cardiologist's view of
prenatal screening for CHDs.

The aim of the present study was to describe the inci-
dence of prenatally diagnosed CHDs and the frequency
of TOPs due to a prenatal CHD diagnosis, and to assess
how well ultrasound fetal heart examinations correlated
to autopsy findings.

METHODS

Study population

This retrospective, cohort study was conducted be-
tween 2008 and 2017 in the Moravian-Silesian region of
the northern part of Moravia in the Czech Republic. The
present number of inhabitants is 1 200 000, and this re-
gion has a stable birth rate of around 11 500 births per
year. During the monitored period, 116 698 live births
were registered in this area, and all pregnant women un-
derwent FECHO by a gynecologist or pediatric cardiolo-
gist.

Assessment of fetal heart

Suspicious fetal cardiac pathology was referred to the
Department of Pediatric and Prenatal Cardiology of the
University Hospital Ostrava for FECHO and definitive
counselling (Fig. 1). Only two physicians were responsible
for fetal heart examinations and counselling during this
study. The ultrasound examination was performed trans-
abdominally. The echocardiograph ultrasound systems
used were GE Vivid 7, Vivid 9, and Vivid 95e. These sys-
tems were equipped with trans multi-frequency wide-band-
width transducers: C2-9 single crystal abdominal convex
2.3-8.4 MHz transducer, 6S phased-array 2.4-8.0 MHz
transducer, 5S phased-array 3.0-9.0 MHz transducer, and
M5Sc active matrix single crystal phased array 1.5-4.6
MHz transducer. The echocardiograph system provided
basic 2D imaging, M-mode and Anatomical M-mode,
Color Doppler imaging, and PW, CW Doppler imaging.
For all cardiac defects, an ultrasonographic examination
of extra-cardiac anomalies was performed by a specialist
in obstetrics sonography, and all pregnant women were
offered genetic counselling.

Classification of cardiac abnormalities

Complex cardiac abnormalities were classified accord-
ing to the dominant heart lesion. In all complex heart
lesions, an atrioventricular septal defect was a primary
diagnostic lesion. A double outlet right ventricle was di-
agnosed if the aorta or pulmonary trunk over-rode the
ventricular septal defect at over fifty percent. A single
ventricle was classified as univentricular atrioventricular
connection with double inlet or common atrioventricular
valve. When an atrioventricular connection was absent,
the diagnosis of either tricuspid or mitral atresia was es-
tablished. Hypoplastic left heart syndrome was defined
as a heart with a small left ventricle and flow reversal in
the aortic arch. Coarctation of the aorta with ventricular
septal defect was classified as coarctation of the aorta®’.
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Termination of pregnancy and autopsy

According to Czech legislation, parents have until the
end of the 24" week to decide whether to terminate a
pregnancy after a CHD is prenatally detected. All TOPs
due to CHDs were performed at the University Hospital
Ostrava, and an autopsy was always performed in the
presence of a pediatric cardiologist. Before the heart was
removed from the fetus and examined, it was necessary to
diagnose extra-cardiac malformations, identify the posi-
tion of internal abdominal organs, and describe possible
isomerisms'®. The heart-lung block was always examined
in the native state before fixation. Immediately after this
initial examination, the heart was fixed in 4% buffered
formaldehyde for at least 24 h. The original protocol for
the fetal heart autopsy included incisions at the base and
apex and longitudinal incisions of the ventricles and out-
flow tracts®. When the heart was too small (under the
16™ week), we used continuous transverse sections of the
whole fixed preparation. The examination always conclud-
ed with photographic documentation and a comparison
with ultrasonography (USG) findings. Correlations be-
tween the FECHO and autopsy findings were classified
into five levels (categories 1-5) of agreement, according
to a modification of the method described in previous
studies that compared prenatal diagnostics with fetal au-
topsy findings!'2: 1) full agreement between the ultra-
sound and autopsy when the FECHO exactly matched
the autopsy findings; 2) partial agreement with a missed
abnormality when a dominant heart lesion was confirmed
but the pathologist identified minor findings associated
with complex CHDs (e.g., a ventricular defect, stenoses
in great arteries, aortic coarctation); 3) altered diagnosis
when the pathologist changed the original diagnosis but
preserved the CHD severity (e.g., common arterial trunk
vs. pulmonary atresia with a ventricular septal defect; te-
tralogy of Fallot vs. double outlet right ventricle; single
ventricle vs. hypoplasia of the left or right ventricle); 4)
disagreement when the findings suspected during the ul-
trasound examination were not detected at autopsy, and
the pathologist did not confirm the suspected CHD based
on the FECHO; 5) unfeasible autopsy with inability to
perform the autopsy due to autolysis or fragmentation of
the fetus after the abortion.

Statistical analysis

All data were stored and processed with Microsoft
Excel. The results are expressed in terms of absolute
and relative frequencies. The chi-square test was used to
evaluate other comparisons. The level of significance (o)
for type I errors (P-value) was set at the level of 0.05.
Statistical tests were performed with IBM SPSS software,
v. 24.

RESULTS

A total of 293 CHDs were prenatally diagnosed in the
population of 116 698 live births between 2008 and 2017
(i.e., 2.5 cases/1000 live births). In the prenatal period,
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Fig. 1. Flow chart of recruitment of fetuses in the study.

CHDs were diagnosed at a gestational age between the
12" and 28" week of pregnancy (median of the 21% week).
Only 7% (21/293) of CHDs were detected in the first tri-
mester. Among all the prenatally diagnosed CHDs, 68%
(200/293) were isolated impairments, 24% (69/293) were
genetically associated impairments, and 8% (24/293) were
extra-cardiac morphological pathologies, with no genetic
anomaly (Table 1). Among the genetic impairments, 80%
of the karyotype anomalies were trisomy chromosomal
disorders (trisomy 21, 18, 13) and chromosome 22q11
deletions (DiGeorge syndrome). The most frequently
observed morphological impairments were gastrointesti-

nal tract and urogenital tract defects or limb deformities.
Table 2 gives a detailed listing of CHDs in relation to
individual genetic and extra-cardiac abnormalities.

Upon learning of a prenatal CHD diagnosis, 49%
(143/293) of families decided to undergo a TOP (Table
1). During the study, the week at which a pregnancy was
interrupted showed a decrease, but the average number
of terminations did not change (Fig. 2, 3). The frequency
of TOPs was lower in the group of fetuses with isolated
CHDs than in the group with confirmed genetic patholo-
gies associated with the CHD, and also lower in the group
that had CHDs with a morphological anomaly and nor-
mal karyotype (38% [76/200] vs. 74% [51/69] and vs. 64%
[16/24], respectively; P<0.0001).

All the fetuses were examined by a pathologist after
the TOP. In 1% (2/143) of cases, it was not possible to
perform the autopsy due to autolysis or fragmentation
of the fetus (category 5). For the other 99% (141/143)
of cases, the pathologist was able to examine the heart
for defects (categories 1-3). We did not observe any TOP
decisions based on false-positive FECHO findings, where
the autopsy showed a normal heart anatomy (category
4). The pathologist's description of the fetuses that were
terminated because of a CHD diagnosis differed in part
from the previous FECHO. Complete agreement (cat-
egory 1) between FECHO and the autopsy was achieved
in 85% (122/143) of cases. In 10% (14/143) of cases, the
pathologist found minor findings associated with complex
CHDs, which were not described in the FECHO, but a
major heart defect was confirmed (category 2). The most
frequent supplementary findings were a pathology of the
aortic arch (aortic coarctation in 5 cases, interruption of
the aortic arch in 2 cases) and ventricular septal defect
(3 cases). In 4% (5/143) of cases (all cases in the second
trimester), the pathologist changed the main diagnosis

Table 1. Prenatally diagnosed congenital heart defects, associated anomalies, and rate of termination of pregnancy.

Congenital heart defect Isolated Genetic Extracardiac Termination
(fetal diagnosis) abnormalities abnormalities of pregnancy
with normal karyotype

n (%) n (%) n (%) n (%)
Transposition of great ariteries (n=26) 23 (88) 1(4) 2(8) 6(23)
Corrected transposition of great arteries (n=3) 2 (67) 0 1(33) 2(67)
Tetralogy of Fallot (n=31) 16 (52) 13 (42) 2(6) 15 (48)
Double outlet right ventricle (n=12) 10 (83) 2(17) 0 6 (50)
Hypoplastic left heart syndrome (n=43) 33 (76) 5(12) 5(12) 35 (81)
Interruption of the aortic arch (n=1) 1(100) 0 0 1(100)
Coarctation of aorta (n=15) 12 (80) 1(7) 2(13) 1(7)
Atrioventricular septal defect (n=46) 15 (32) 27 (59) 4(9) 30 (65)
Ventricular septal defect (n=29) 18 (62) 9 (31) 2(7) 4 (14)
Tricuspid atresia (n=8) 7(87) 1(13) 0 7(87)
Pulmonary atresia/ intact ventricular septum  (n=7) 4 (57) 0 3(43) 7 (100)
Pulmonary atresia/ventricular septal defect (n=8) 6 (75) 2(25) 0 6 (75)
Aortic stenosis (n=21) 19 (90) 2 (10) 0 8 (38)
Pulmonary stenosis (n=22) 19 (86) 2(9) 1(5) 2(9)
Single ventricle (n=7) 5(72) 1(14) 1(14) 4 (57)
Common arterial trunk (n=8) 4 (50) 3(38) 1(12) 8 (100)
Ebstein’s anomaly (n=6) 6 (100) 0 0 1(17)
Total (n=293) 200 (68) 69 (24) 24 (8) 143 (49)
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Table 2. Detailed listing of the association between CHDs and genetic and morphological impairments.

Congenital heart defect Genetic abnormalities Extracardiac abnormalities
(fetal diagnosis) with normal karyotype
Transposition of great arteries Trisomy 18 (n=1) hypoplastic left lung (n=1)
genital malformation (n=1)
Corrected transposition of great 0 situm viscerum inversus (n=1)
arteries
Tetralogy of Fallot Trisomy 21 (n=4) atresia ani, genital malformation (n=1)
Deletion 22q11.2 (n=2) hypoplasia of the radius (n=1)

Noonan sy (n=2)

Trisomy 18 (n=1)

47 XX+9 (n=1)

47 XX+mar, redundancy 12 and 20 (n=1)
46 XY, del (4) t (4,4)(p16.2q 31.22) (n=1)
47 XX+ 22(5) (n=1)

Double outlet right ventricle Trisomy 13 (n=1) 0
Trisomy 21 (n=1)
Hypoplastic left heart syndrome Monosomy X (n=2) hypoplastic left lung (n=1)
Deletion 22q11.2 (n=1) hypoplastic right lung, genital malformation
Trisomy 18 (n=1) (n=1)
Translocation (13/14) (n=1) situm viscerum inversus (n=1)

gastrointestinal malformations (n=1)
ren arcuatus (n=1)

Interruption of the aortic arch 0 0

Coarctation of aorta Cri du chat syndrome (n=1) agenesis of the left kidney, multicystic
dysplasia of the right kidney (n=1)
diaphragmatic hernia (n=1)

Atrioventricular septal defect Trisomy 21 (n=22) right or left isomerism (n=2)
Trisomy 18 (n=3) esophageal atresia (n=1)
Trisomy 13 (n=1) hygroma colli cysticum (n=1)
Opitz syndrome (n=1)

Ventricular septal defect Trisomy 18 (n=3) limb defect (n=1)
Trisomy 13 (n=2) cheilognathopalatoshisis (n=1)

Deletion 22q11.2 (n=2)
Trisomy 21 (n=1)
Smith Magenis syndrome (n=1)

Tricuspid atresia Monosomy X (n=1) 0
Pulmonary atresia/ intact 0 left isomerism (n=1)
ventricular septum situm viscerum inversus (n=1)
spina bifida (n=1)
Pulmonary atresia/ventricular Deletion 22q11.2 (n=2) 0
septal defect
Aortic stenosis Monosomy X (n=1) 0
Trisomy 13 (n=1)
Pulmonary stenosis Monosomy X (n=1) lung hypoplasia (n=1)
CHARGE syndrome (n=1)
Single ventricle Trisomy 18 (n=1) right isomerism (n=1)
Common arterial trunk Trisomy 13 (n=2) hydronephrosis (n=1)

Partial deletion of the short arm of
chromosome 13 (n=1)

Ebstein’s anomaly 0 0
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Table 3. Diagnoses that differed between the fetal echocardiography and autopsy.

Terminated congenital heart defect

Missed abnormalities

Altered diagnosis

Transposition of grat arteries

ventricular septal defect (n=1)

double outlet right ventricle (n=1)

Tetralogy of Fallot

pulmonary atresia, extremely form of

Tetralogy of Fallot (n=1)

Hypoplastic left heart syndrome

ventricular septal defect (n=1)

Coarctation of aorta

interruption of the aortic arch (n=1)

Atrioventricular septal defect

coarctation of aorta (n=2)

double outlet right ventricle (n=1)
aortic stenosis (n=1)
pulmonary stenosis (n=1)

Ventricular septal defect

coarctation of aorta (n=1)

Tricuspid atresia

ventricular septal defect (n=1)

Pulmonary atresia/ventricular septal
defect

common arterial trunk (n=1)

Aortic stenosis

coarctation of aorta (n=2)

Single ventricle

double outlet right ventricle with
hypoplastic left ventricle and malposition
of the great arteries (n=1)

Common arterial trunk

interruption of the aortic arch (n=2)

pulmonary atresia with ventricular septal
defect (n=1)

(category 3) but preserved its severity and complex char-
acter. Missed abnormalities and altered diagnoses are
listed in Table 3.

DISCUSSION

Most CHDs can be prenatally detected, and the over-
all success of prenatal CHD diagnoses has generally
improved". FECHO has displayed high sensitivity and
specificity for detecting major CHDs (ref.'*). The main
purpose of prenatal diagnosis of CHDs is to detect criti-
cal defects that are life-threatening for the child and to
diagnose complex heart disease that can significantly
affect morbidity and mortality in patients'. However,
some parents do not continue the pregnancy and decide
to terminate.

The main findings of this study are as follows: i) half
of parents decided to undergo a TOP when a CHD was
found; ii) there was complete agreement between FECHO
and autopsy findings in 85% of cases; iii) the pathologist
supplemented the unidentified minor cardiac anomalies
or changed the main diagnosis in 14% of cases; iv) dis-
agreement between the FECHO and autopsy (false-posi-
tive FECHO and normal heart anatomy) was not found.

According to Czech legislation, parents are given until
the end of the 24" week to decide whether to undergo a
TOP after a CHD is prenatally detected. The parents’
decision-making process is influenced by the severity of
the CHD, the mother’s age, and the associated anoma-
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lies'1%7, The rates of TOPs due to diagnoses vary sig-
nificantly in the published studies from 0 to 50% (ref.'®).
In our study, 49% of families decided to undergo a TOP
when a CHD was diagnosed, and therefore, the incidence
of TOPs in our study region was among the highest in
the world. The reason for this high rate of TOPs could
be the fact that the monitored area is a strong industrial
area with lower economic power, higher unemployment,
worse social conditions, and low level of religious beliefs.
Currently, CHD screening can be performed in the first
trimester, and this has significantly impacted the spec-
trum of detected CHDs and the outcome of pregnancy.
The vast majority of major CHDs can be detected dur-
ing the first trimester by experienced fetal sonographers
and obstetricians!®. However, the authors still prefer to
diagnose CHD in the second trimester between the 18
and 22" week of pregnancy, because that is when the
highest diagnosis rate and the most detailed analysis of
heart anatomy can be achieved®. In cases of high-risk
pregnancies, early fetal diagnostics are feasible?'?. In our
study region and similar to the rest of the world, the time
frame for performing prenatal diagnostics has shifted to
an earlier time frame during pregnancy but still remains in
the second trimester. Despite the reported increase in the
number of TOPs in early diagnosis®*, the TOP average
did not change fundamentally in our study.

Compared to postnatal CHD diagnoses, prenatal
CHD diagnoses include a higher incidence of chromo-
somal anomalies?®. In our prenatal patient cohort, the
majority of CHDs were isolated impairments. A multi-
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factorial hypothesis still plays a leading role in etiology,
but approximately 20-25% of CHDs are associated with
a precise genetic cause?. This corresponds to the find-
ings in our study that showed 24% of the CHDs had as-
sociated genetic pathologies. Trisomies of chromosomes
21, 18, and 13 were responsible for most of the genetic
abnormalities®”*®. Down syndrome had the highest fre-
quency and was associated with atrioventricular septal
defects, the high risk of genetic abnormalities is associ-
ated with conotruncal defects*-*°. The total occurrence of
extra-cardiac anomalies was 32%, similar to that in previ-
ous studies*®3!. In our study, the tendency for a TOP was
higher when a CHD was diagnosed with the presence of
extra-cardiac anomalies than when the CHD was isolated.
Generally speaking, the presence of other anomalies has
a negative impact on the prognosis of the fetus; thus, it
is necessary to perform a complex examination of the
pregnancy.

2012
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It is well known that in cases of complex fetal mal-
formations, an autopsy can contribute up to one-third of
the pathological information needed for a diagnosis?.
Thus, one of the main aims of the present study was to
determine the correlations between prenatal and postnatal
findings. In our study, the fetal heart defect was always
confirmed by a pathologist. The previous study found a
full agreement between the FECHO and autopsy find-
ings in 70-80% of cases**35. We found that 85% of cases
showed a full agreement between the FECHO and au-
topsy findings. In other studies, partial agreement (e.g.,
disagreement in the specific findings but agreement on
the main diagnosis) occurred in up to 91% of cases*. In
our study, this rate was slightly higher (95%). The most
frequent additional findings provided by the pathologist
were pathology of the aortic arch and a ventricular sep-
tal defect. The ventricular septal defect frequently occurs
in the muscular part of the heart but does not typically
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manifest hemodynamically in the fetus; thus, its fetal diag-
nosis usually requires the Doppler technique’. Similarly,
an aortic coarctation is not diagnosed with routine screen-
ing due to fetal hemodynamics and flow through arte-
rial ducts. Nevertheless, it is a potentially life-threatening
postnatal condition?.

In five cases (4% of the cohort), the pathologist
changed the diagnosis but preserved the significance of
the heart defect. In two of these five cases, the diagnosis
was changed from a persisting arterial trunk to pulmonary
atresia with a ventricular septal defect. An examination
of the conditions in the area of the arterial duct and tho-
racic aorta during FECHO is necessary, and the diagnosis
may be further specified with the use of 4D-ultrasound
techniques®®. In one of the five cases, the diagnosis of a
single ventricle was changed to a definite hypoplastic left
ventricle with a double outlet right ventricle. We did not
detect the left ventricle in this obese patient, and we also
did not recognize the interruption of the aortic arch and
the coarctation. Therefore, body mass index of the mother
is a significant factor in fetal investigation. The ability to
view these anatomic structures is affected even in mild
and moderate obesity. We agree that the optimal timing
of the initial examination for obese women, in order to
maximize the efficiency with respect to the potential dura-
tion of the scan and the need for a repeat scan, appears to
be 18-20 weeks®. In one case, the autopsy indicated the
branching of large arteries in a fetus that had been diag-
nosed with a transposition of the great arteries with a ven-
tricular septal defect and a double outlet right ventricle. In
that case, the position of the aorta above the septal defect
determined the final diagnosis, and therefore, the patholo-
gist’s findings differed from the ultrasonography findings.

Generally, the published frequency of disagreement
between the prenatal diagnosis and autopsy is very low
(9%). Only 4% of ultrasound findings were not confirmed
during the autopsy, and 5% of autopsy findings were not
observed during the USG?. In the present study, we did
not encounter any false-positive diagnoses based on the
USG, and the pathological findings that were observed
in the heart FECHOs were always associated with a heart
defect confirmed by the pathologist, albeit sometimes a
different type of defect. A total of two (1%) fetuses could
not be further examined due to autolysis or fragmentation.
The number of unfeasible autopsies was similar to the
rates reported in other published series*?, and we consid-
ered this an acceptable result.

In summary, the autopsies confirmed or broadened
the ante-mortem findings, enabled the diagnoses of pa-
thologies that were not diagnosed with USG prior to the
TOP, and provided further information for pre-concep-
tion care. This information was used in discussing the
possibilities of recurrence and consequences for other
family members**’. The final CHD diagnosis was always
determined after the autopsy, and therefore, the autopsy
is important for further medical research, statistical analy-
ses, and maintaining the standard of care*. The autopsy
quality and definitive conclusions were influenced by the
size of the fetus and the experience of the pathologist*>3.
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During the study, the week at which a pregnancy was
interrupted showed a decrease and we found that when
the heart is too small, it is possible to conduct the autopsy
using transverse cuts and that this method also has the
possibility of very good interpretation. Some CHDs were
not identified during the FECHO and the pathologist
supplemented the findings of these abnormalities. The
most common were defects in the conotruncal region and
the aortic arch. FECHO needs to be more carefully per-
formed when investigating these parts of the fetal heart.

In our experience, we have emphasized cooperation
between the pathologist and the pediatric cardiologist.
Indeed, consultations have proven beneficial regarding
ultrasound findings, determinations of expected diagno-
ses, and proposals of autopsy procedures.

The advantages of the present study were the precise
knowledge regarding the prenatally diagnosed CHDs in
the observed population, and the tight cooperation be-
tween the pathologists and pediatric cardiologists. A po-
tential drawback of the study was that we only studied
prenatally detected CHDs. However, we consider this
sufficient for the purpose and sense of prenatal care and
for addressing the aims of this study. There are some miss-
ing data in this study. For example, CHD might not have
been identified by the sonographer when the pregnancy
was primarily terminated due to the presence of the sig-
nificant extra-cardiac fetal pathology or the defect was not
described by a pathologist at another workplace.

CONCLUSION

In conclusion, our results indicate that FECHO is a
highly sensitive method for prenatal detection of CHD but
is incapable of detecting the complete spectrum of cardiac
defects. Autopsies verified the diagnosis, confirmed the
overall impairment in the fetus, and provided data for
further counselling of the affected family. Cooperation
between the prenatal diagnostician and the pathologist
was shown to be essential.
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