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Abstract

Objective: The limited number of large fetal cohort studies on common arterial
trunk (CAT) impedes prenatal counseling at midgestation. This study evaluates the
prognosis of CAT from a fetal perspective.

Method: Fetuses with a prenatally diagnosed CAT were extracted from the PRE-
COR registry (2002-2016). We evaluated fetal and postnatal survival and the
presence of additional morbidity at last follow-up. Literature databases were
searches systematically for additional cases.

Results: Thirty-eight cases with a prenatal diagnosis of CAT were identified in our
registry, of which 18/38 (47%) opted for pregnancy termination (TOP). Two cases
resulted in spontaneous intrauterine demise (10%, 2/20), six cases demised post-
natally (33%, 6/18), leaving 60% (12/20) alive, after exclusion of TOP, at a mean age
of six (range: 2-10 years).

Additional morbidity was found in 42% (5/12) of survivors, including 22q11.2
deletion syndrome, Adams-Oliver syndrome and intestinal atresia, whereas 8%
(1/12) had developmental delay. The remaining 30% (6/12) of survivors appeared
isolated with normal development. All of whom six required replacement of the
initial right ventricle to pulmonary artery conduit. Additionally, we reviewed 197
literature cases on short-term outcome.

Conclusion: The risk of fetal and neonatal demise, as well as significant morbidity

amongst survivors, should be included in prenatal counseling for CAT.

Key Points

What's already known about this topic?
e Postnatal cohort studies have reported generally good postoperative results for common
arterial trunk (CAT)
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1 | INTRODUCTION

Common arterial trunk (CAT), also known as truncus arteriosus, is a
rare congenital heart defect (CHD) that accounts for approximately
1% of fetuses diagnosed with a CHD.! It is characterized by a single
arterial trunk, overriding the interventricular septum, which provides
blood to the systemic and pulmonary circulation and coronary ar-
teries. To describe the anatomical variations between CAT cases,
three classification systems have been reported to date.?™*

Prenatal detection rates for conotruncal anomalies, including
CAT, have increased substantially over the past years.>"8 A prenatal
diagnosis provides the opportunity for genetic analysis and advanced
ultrasound examination, given its association with genetic syndromes
and (extra-) cardiac malformations.” ! This is essential, as it enables
parents to make an informed decision whether to continue the preg-
nancy and provides the opportunity for delivery in a specialized facility.
Despite these clear benefits, evidence stating that a prenatal diagnosis
would influence neonatal mortality and morbidity, is scarce.*?*”

Parental counseling for fetuses with a CAT is, however, primarily
based on postnatal cohort studies, due to the lack of large studies on
prenatally detected cases. The majority of these postnatal cohorts
focus on postoperative results or neonatal outcome, which may only
reflect a selected population of CAT cases.*®2° To provide evidence
on the prognosis of CAT from a fetal perspective and improve pre-
natal counseling at midgestation, this study will focus on outcome of
fetuses with a prenatal diagnosis of CAT. A systematic analysis of the
literature is performed to assemble evidence from currently available

studies.

2 | METHODS

All fetuses and neonates with a diagnosis of a CHD in the region
Amsterdam-Leiden (40,000 births/year) are referred to a tertiary
care center. Since 2002 these centers have together collected all
CHD cases in our population-based registry “PRECOR.” Data
collection for this registry has explicitly been described before.?! We
used this registry to identify all fetuses with a prenatal diagnosis of
CAT from 2002 to 2016. The standard midtrimester anomaly scan
was introduced as part of the Dutch national screening program in
2007. Our cohort has reported one of the highest prenatal detection
rates since, including a 85% prenatal detection rate for CAT,?! which

DIAGNOSIS-WILEY—L”*

e Prenatal counseling relies primarily on these selected cohorts, due to the lack of prenatal
What does this study add?
o A large cohort study evaluating outcome of fetal CAT beyond the neonatal period and with

regard to the presence of genetic diagnoses, extracardiac malformations and

e The first systematic literature review on short-term outcome following a prenatal diagnosis

has only increased over time. As the majority of prenatally detected
cases in this cohort originate from 2007-2016, we expect that our
cohort is representative for all fetuses with CAT.

Postnatal echocardiography and postmortem reports were
assessed to ascertain the diagnosis in all cases. If pregnancy was
terminated or spontaneous intrauterine fetal demise (IUFD) occurred
without parental consent for autopsy, cases were not excluded to
avoid selection bias.

The fetal ultrasound databases were evaluated for data on
structural malformations, genetic testing and pregnancy outcome.
Patient records were studied to assess postnatal mortality (age at)
surgery, neurodevelopment at postsurgical outpatient consultations
and verify the extracardiac malformations (ECMs) detected with
prenatal ultrasound.

Patient characteristics and respective outcome parameters will
be presented for each case individually. This study has been approved

by the Leiden University's medical ethics committee.

2.1 | Systematic review
Our systematic review of the literature is reported following the
PRISMA statement?2 and has been submitted for registration in the
PROSPERO database on 11 September 2019. We explored the
PubMed, Embase, Web of Science, Academic Search Premier, and
Cochrane Library databases for articles on outcome of fetal CAT in
September 2019. The entire search strategy is enclosed as supple-
mentary material (Appendix S1).

Criteria for inclusion in the systematic review were; (1) case series
(>3 cases minimum) ér cohort studies (any number of CAT cases) that
report on (2) pregnancy or postnatal outcome of (3) prenatally diag-
nosed case(s) with CAT. Fetal studies focusing on cohorts with 22q11.2
deletion syndrome (DS) were not considered eligible for inclusion to
avoid a potential selection bias. If information on pregnancy outcome
was missing from the abstract or full-text, authors were contacted for
additional information to enable inclusion of these studiesin the review.

Two researchers (Amber v Nisselrooij (AvN), Lotta Herling and
Monique Haak (LH)) independently screened the literature search
results for eligible articles. Discordances were discussed and, if
necessary, a third reviewer (MH) was consulted. The same authors
(AvN, LH) studied the full-text of selected articles to extract data on
pregnancy and postnatal outcome in fetuses with a prenatal diagnosis



VAN NISSELROOLUJ ET AL.

7 | WILEY-DIAGNOSIS

9
of CAT. Pregnancy outcome was considered our primary outcome, as
most studies focused on perinatal parameters. Secondary parameters
included: neonatal surgery, neonatal mortality (<28 days of age),
survival at the end of the study period and the presence of a genetic
diagnosis or additional malformations. If multiple studies reported on
the same cases, the most eligible study was chosen.

The Quality in Prognostic Studies (QUIPS) tool?® was used to
evaluate the quality of selected articles was evaluated [AvN and LH,
independently] and identify major risks of bias. This assessment was
merely used for interpretation of results and did not determine in-
clusion in the review.

Descriptive statistics were used to display the results of all
included articles separately, with regard to pregnancy outcome, post-
natal course and the presence of additional morbidity. To estimate the
prognosis of fetal CAT in alarge cohort of prenatally diagnosed fetuses,
we attempted to summarize the raw data from all included articles and

combine these with our own original data, when possible.

3 | RESULTS

We identified 43 fetuses with a prenatal diagnosis of CAT in the
PRECOR registry. Consent for autopsy was obtained in 30% (6/20) of
demised fetuses, which all confirmed the prenatal diagnosis. Post-
natal echocardiography confirmed the diagnosis in 78% (18/23) of
liveborn cases, resulting in an 83% (24/29) overall diagnostic accu-
racy. After exclusion of these five misdiagnosed cases with pulmo-
nary atresia and a ventricular septal defect (PA-VSD), 38 cases were
included in this study. The majority of fetuses originated from 2007-
2016 (87%, 33/38).

3.1 | Structural malformations
Fetuses with CAT had additional morbidity in 61% (23/38) of the cases,
involving genetic syndromes (39%, 15/38) and/or structural ECMs
(53%, 20/38). Karyotyping or aneuploidy testing was performed in all
cases (38/38), whereas some received additional testing for genetic
syndromes as well: 39% (15/38) FISH for 22q11.2 DS, 39% (15/38)
chromosome microarray analysis and 18% (7/38) exome sequencing,
respectively. Although 22q11.2 DS (21%, 8/38) was diagnosed
particularly often, less common syndromes, such as CHARGE, Adams-
Oliver and Cri-du-Chat syndrome, were also found in a significant
proportion of fetuses (18%, 7/38). The ECMs diagnosed on prenatal
ultrasound were all confirmed postnatally, and none of the fetuses that
appeared isolated on prenatal ultrasound showed ECMs after birth.
Additional cardiac anomalies were present prenatally in 37% (14/
38) of all fetuses with CAT. These mainly comprised truncal valve
regurgitation (moderate to severe) or stenosis (21%, 8/38) and inter-
ruption of the aortic arch (I1AoA; 8%, 3/38). Other significant CHDs,
including polyvalvular disease (3%, 1/38), anomalous pulmonary
venous return (3%, 1/38), mitral valve stenosis (3%, 1/38) and unroofed

coronary sinus (3%, 1/38), all occurred in nonisolated cases (Table 1).

Isolated CAT cases (39%, 15/38), without a (prenatally sus-
pected) genetic diagnosis or ECMs, presented with significant pre-
natal truncal valve regurgitation or stenosis in 33% (5/15) or an
interrupted aortic arch in 7% of cases (1/15), respectively. However,
the majority (60%, 9/15) did not show other significant cardiac
anomalies (right aortic arch or aberrant right subclavian artery not
considered; Table 1).

3.2 | Termination of pregnancy

Parents opted for pregnancy termination (TOP) in 47% (18/38) of
cases with a prenatally diagnosed CAT, of which 5% (2/38) comprised
selective multifetal pregnancy reductions. The majority of terminated
cases had additional morbidity (72%, 13/18) or significant truncal
valve regurgitation (11%, 2/18) and only 17% (3/18) appeared iso-
lated. The proportion of TOPs for CAT decreased over time: from
57% in 2002%-2009% to 41% in 2010-2016.

3.3 | Mortality

IUFD occurred in 10% (2/20) of continuing pregnancies. The
remaining 90% (18/20) resulted in a liveborn neonate at a median
gestational age of 39 weeks (Table 1). Four neonates (22%, 4/18
liveborns) died within the first week of life. Two had spontaneous
preterm prelabor rupture of membranes (PPROM) and were not
actively treated after birth. Both of whom had a very poor prognosis
and expected quality of life, based on the combination of (extreme)
prematurity and significant additional morbidity (case 22 and 24).
The remaining two were actively treated, but died either pre- or
postoperatively. The first (case 23) comprised a case with CHARGE
syndrome and multiple congenital anomalies that was delivered at
34 weeks of gestation due to PPROM. She died the first day despite
ventilation and intubation. The second case (case 21) with 22q11.2
DS and IAoA underwent surgery at day 7, but died the same day due
to severe postoperative complications.

We encountered two infant deaths (11%, 2/18 liveborns) at 5
and 18 months of age. One infant (case 25) was born dysmature at
31 weeks of gestation and had a complex CAT with an atrioven-
tricular septal defect, severe left atrioventricular valve incompetence
and mild-to-moderate truncal valve regurgitation. She underwent
banding of the pulmonary arteries at 3 weeks of age (body weight:
1900 g) and presented with poor right ventricular function at
5 months of age. Although corrective surgery was planned immedi-
ately, a cardiac arrest occurred during preoperative preparations and
she eventually died of multiorgan failure. The second case (case 26)
with CAT type 2, complicated by bilateral pulmonary artery stenosis,
received corrective surgery and replacement of the Gore-Tex patch
with a pulmonary homograft at 16 months of age. Two months later,
the child suddenly deteriorated at home and a cardiac arrest followed
shortly after, most likely provoked by a respiratory tract infection

causing increased right ventricular pressures.
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3.4 | Prenatal counseling

The classification by Collett & Edwards® was used to describe the
type of CAT in 75% of cases (15/20). The CAT was classified type | in
27% (4/15) and type Il in 73% (11/15) of fetuses. Fetuses with CAT
type | and Il showed a relatively similar survival rate (75%, 3/4 vs.
63%, 7/11) and probability to present with additional malformations
(75%, 3/4 vs. 73%, 8/11).

Fetuses with additional morbidity (nonisolated) showed a 50%
(5/10) mortality risk (TOPs not included), including all early neonatal
deaths (40%, 4/10) and one infant death (10%, 1/10). All of whom had
significant other cardiac anomalies, whereas none of the nonisolated
survivors did.

Isolated cases had a 30% (3/10) probability of fetal (20%, 2/10) or

postnatal demise (10%, 1/10). Significant truncal valve regurgitation

ORIGINAL COHORT (ALL)

TOP: 18 (47%)
&l >

72% morbidity

PRENATAL

DIAGNOSIS
17% isolated

IUFD: 2 (10%)
all severe truncal valve
regurgitation

CONTINUING
PREGNANCY

20 (100%)

v

Not Actively Treated:
2 (10%; 11% liveborns)
extreme prematurity &

LIVEBORN
NEONATE

18 (90%) |9
16 (80%) | )

Postnatal Mortality:

4 (20%; 25% ITT cases)
13% neonatal mortality
13% infant mortality

INTENTION

-TO-TREAT

Additional morbidity (25%)

12 (60%)

Isolated (30%)

ORIGINAL COHORT (Isolated)

Vv

10 (100%) Y3

v

PRENATAL
DIAGNOSIS

IUFD: 2 (20%)
all severe truncal valve
regurgitation

CONTINUING
PREGNANCY

LIVEBORN
NEONATE

Postnatal Mortality:
1(10%; 13% ITT cases)

11% truncal valve regurg.

Developmental delay (5%)

DIAGNOSIS-WILEY— L7

was found in both IUFD fetuses, but in none of the survivors. The
presence of an IAoA alone, apart from prenatal truncal valve regurgi-
tation, was not associated with fetal or neonatal mortality. All isolated
CAT survivors required replacement of the initial right ventricle to
pulmonary artery (RV-PA) conduit (6/7) or RV-PA patch (1/7) and 43%
(3/7) up to four surgical re-interventions, due to pulmonary stenosis or
insufficiency (cardiac catheterizations not considered).

After exclusion of pregnancy terminations, 60% of fetuses with
CAT (12/20) were alive at last follow-up visit (mean: 6 years, range:
2-10). Half of these survivors had a genetic diagnosis, significant
ECMs or developmental delay, leaving 50% (6/12) isolated with
normal development. This means that only 30% (6/20) of continuing
pregnancies and a prenatal diagnosis of CAT were alive without
additional morbidity or signs of developmental delay at 6 years of age
(Figure 1).

REVIEW OF THE LITERATURE (ALL)

TOP: 80 (41%)
>

[range: 22-88%]
117 (100%) @3

IUFD: 8 (9%)
[range: 0-33%]
75% additional morbidity
(trisomy 13, severe IUGR)

sign. additional morbidity

Postnatal Mortality* :
(38%; 41% liveborns)

26% neonatal mortality
[range: 8-67%]
Additional morbidity (37%)*
Developmental delay ( ? %)

(55%) *

Isolated (17%)*

REVIEW OF THE LITERATURE (Isolated)

IUFD: 0 (0%)

24 (100%)* Y3

v

24 (100%)*

Postnatal Mortality* :
(38%; 41% liveborns)

0,
8 (804’) 0% neonatal mortality ? (%) 26% neonatal mortality
13% infant mortality [range: 8-67%]
Truncal valve regurgitation (0%) Truncal valve regurgitation
& other major additional
7 (70%) Major cardiac defects (10%) (67%) * cardiac defects (8%)*

Isolated (60%)

TOP termination of pregnancy, IUFD intrauterine fetal death, ITT Intention-to-treat,

Isolated (58%)*

* Not all studies report on survival or the presence of additional morbidity

IUGR intrauterine growth restriction, Truncal valve regurg. Truncal valve regurgitation (> mild)

FIGURE 1 Outcome of (isolated) fetuses after a prenatal diagnosis of common arterial trunk; ITT, intention-to-treat; IUFD, intrauterine
fetal death; IUGR, intrauterine growth restriction; TOP, termination of pregnancy; Truncal valve regurg., truncal valve regurgitation (>mild). *
Not all studies report on survival or the presence of additional morbidity [Colour figure can be viewed at wileyonlinelibrary.com]
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3.4.1 | Systematic review

Our literature search identified 546 potentially relevant articles, of

which 70 were assessed for eligibility based on title and abstract and

13 eventually met the inclusion criteria (Figure 2).°>772473% Five

studies focuses on CAT specifically,®”2430:31

whereas the remaining
eight included other cardiac defects as well.>2°7293233 Altogether,

these studies described 197 fetuses with a prenatal diagnosis of CAT.

3.5 | Additional morbidity

The available data on outcome and presence of additional morbidity
in fetuses with CAT is reported for each study separately, and
combined, in Table 2. A genetic syndrome was found in 30% (44/148)
of all fetuses with CAT, which varied between 13% and 39% in large
cohorts. Structural ECMs, such as holoprosencephaly, cleft lip, renal
agenesis and esophageal or duodenal atresia, were present in 36%
(61/170) of CAT cases. Associated cardiac anomalies were reported

in five studies (39% of cases, 37/95).7:28:30:32.33

3.6 | Outcome

Forty-three percent of pregnancies (100/235, range 22%-88%) was
terminated. IUFD occurred in 6% of continuing pregnancies (8/135,
range 0%-13% in larger cohorts), which means 94% (127/135)

resulted in a liveborn neonate.

Additional records
identified through other
sources

Records identified in
PubMed, Embase, Web of
Science, Academic Search

Premier & Cochrane

Library (n=0)

(n =546)*
) }

Records screened by Exclusion by
title +abstract >l title +abstract
(n=546) (n=476)

Exclusion by full-text
(n=57)

Primary outcome not
available/complete (n=26)

Not relevant (n=13)

Not (sure if) prenatally
diagnosed (n=8)

Case report/Review (n=4)

Overlapping cohort (n=3)

Selected cohort (n=2)

Full-text not available (n=1)

Full-text articles assessed
for eligibility s -
(n=70) )

Studies includedin
qualitative synthesis
(n=13)

* after duplicates had been removed

FIGURE 2 Flowchart systematic review of the literature.
* after duplicates had been removed

The probability of neonatal death, reported in nine of the 14
available cohorts (including ours), appeared 28% (20/72) in liveborn
neonates. Surgery was performed in 76% (63/83) of neonates, because
20% (17/83) died preoperatively and 4% (3/83) were awaiting surgery.

1.3 only described the proportion of cases

The study by Morgan et a
that underwent primary biventricular repair, which is the preferable
surgical option for the correction of CAT in the majority of cases. As
they did not specify the proportion of cases that died preoperatively,
were awaiting surgery or received alternative surgery, these cases
were not included in the calculated proportion of cases that under-
went surgery in all studies together. After exclusion of pregnancy
terminations, 55% (50/91) of CAT fetuses were alive at the time each

study was reported, based on the 10 studies that described survival.

3.7 | Prenatal counseling

In seven studies mortality was related to the presence of additional
morbidity.>”24262830 Genetic syndromes or ECMs were found in
75% of deceased cases (IUFD or neonatal death) versus 31% of
surviving cases. Four studies reported on mortality for isolated CAT
and its relation to associated cardiac anomalies.”?*2830 These
studies together showed a postnatal mortality of 33% (8/24) (all with
intention-to-treat). Prenatal truncal valve regurgitation or major
additional cardiac defects were present in 63% (5/8) of demised
cases compared to 13% (2/16) of survivors (data not presented). If
data from our cohort were included as well, this was 64% (7/11) in
nonsurvivors and 9% (2/23) in survivors, respectively.

To conclude, 54% (36/67) of CAT fetuses with complete data
survived, of which 37% (25/67) occurred isolated and 17% (11/67)
had additional morbidity (mainly genetic syndromes; Figure 1,
Appendix S2).

3.8 | Quality assessment

The QUIPS tool?® was used to identify major risks of bias for each of
the 13 studies (Appendix S3). Most studies (10/13) scored low to
moderate risk of bias on all six domains. Hafner et al.2” scored high risk
of bias on “outcome measurement”, because outcome was not clearly
defined, not measured similarly in all patients and incomplete for
pregnancy outcome. However, after we had contacted the authors,

they supplied us with complementary data. Lee et al.*°

|33

and Traisrisilp
et al.>> scored high risk of bias on “study attrition,” because a signifi-
cant proportion of cases were lost-to-follow-up or the number of cases

excluded due to incomplete postnatal follow-up was not stated.

4 | DISCUSSION

Our study shows a considerable risk of mortality in fetuses diagnosed
with CAT. Demise mainly occurs during pregnancy or shortly after

birth in cases with truncal valve incompetence or complications as a
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result of a genetic syndrome, in particular when delivered prema-
turely. Sixty percent of continuing pregnancies with intention-to-
treat, calculated from midgestation, were alive after surgery and only
30% of cases showed no signs of additional morbidity or develop-
mental delay at the age of six.

This is the first large cohort study that evaluates postnatal
outcome, with regard to additional morbidity and neurodevelopment,
in fetuses diagnosed with CAT. A systematic analysis of the literature
to assemble evidence from currently available studies has to our
knowledge never been performed either. First of all, we encountered
a 10% IUFD risk in continuing pregnancies, which was slightly higher
compared to the literature. This might be due to an underrepresen-
tation of IUFD cases in reported studies, as some studies merely
focus on cases with confirmation of the diagnosis on postnatal

echocardiography or autopsy,>?42830

which can often not be per-
formed after fetal demise. We expect that our findings approach the
true risk of IUFD, as comparable results have been reported by two
similar cohort studies.®”

Although the vast majority of continuing pregnancies appeared
to result in a liveborn neonate, there remained a considerable risk of
postnatal mortality (30%). Half of these cases did not undergo sur-
gery, which all involved complex CAT cases with (extreme) prema-
turity. Active treatment after birth was not initiated in the majority
of these preoperative deaths, as the prenatally expected prognosis
and quality of life was poor. The postnatal mortality rate in all
included studies combined appeared slightly higher, but still compa-
rable.>~7243032 ynfortunately most of these cohorts merely mention
case-specific, rather than general, causes for postnatal mortality and
did not focus on potential prognostic factors apart from truncal valve
pathology. Large postnatal cohorts that describe the outcome of CAT
often solely include cases that underwent surgery.”124737 Thjs is
important for prenatal counseling, because this selection explains
why postnatal cohort studies overestimate the overall survival; these
studies report 1-year survival rates between 79% and 89%, which is
comparable to the 1-year postoperative survival of 87% in our
cohort. From a fetal perspective, however, only 60% of reported
fetuses with CAT were alive 6 years after surgery.

The presence of additional morbidity has shown to be animportant
predictor for mortality, as genetic syndromes or ECMs were found in
75% of nonsurvivors (IUFD and neonatal deaths) compared to 31% of
survivors. Premature birth, which occurred only in cases with addi-
tional morbidity, appeared equally important, as none of those that
delivered prematurely survived until corrective surgery could be per-
formed. In term neonates, the risk of postnatal mortality was still
slightly higher in those with genetic syndromes or significant ECMs
compared to those with isolated CAT and favorable cardiac anatomy.
As it is likely that additional morbidity is directly related to preterm
birth, and might reflect the more severely affected cases, we believe
both aspects should be considered to estimate the prognosis. In iso-
lated cases the presence of prenatal truncal valve regurgitation
(greater than mild) was particularly associated with fetal and postnatal
mortality. The finding that major additional cardiac anomalies (other

than |AoA), beside truncal valve regurgitation, are a risk factor for

DIAGNOSIS-WILEY—L 7%

postnatal mortality in isolated CAT, was not confirmed in our
cohort.”?#%0 Thus, despite the fact that most postnatal cohorts solely
report on the need for truncal valve repair or additional cardiac defects
as risk factors for mortality,”3*3” these data show that genetic syn-
dromes and significant ECMs are also important to consider.

The prognosis of fetal CAT is, however, not only influenced by
the considerable risk of postnatal mortality, but significant morbidity
among survivors as well. Genetic syndromes associated with neuro-
developmental delay or (postoperative) complications, such as
22q11.2 deletion and Adams-Oliver syndrome, were found in a third
of fetuses that survived and have a significantly negative impact on
the quality of life of these children. If advanced techniques, such as
exome sequencing, are applied to rule out these genetic syndromes,
counseling regarding the prognosis can be more specific and more
optimistic, especially in isolated cases. This is important, as the pro-
portion of isolated cases at midgestation increased over time, due to
advances in prenatal detection of CAT. Accurate diagnosis of CAT at
midgestation has, however, proven to remain a challenge, as a small
proportion appeared to have a PA-VSD after birth.>~7-24

An important limitation of the literature review is the fact that
prenatally diagnosed cases with CAT originated from a long time-
period (1990-2016) and studies mainly focused on short-term peri-
natal outcome. This complicates objective comparison of outcome
data, as prenatal detection rates, surgical techniques and postnatal
care management have changed significantly over time. Besides that,
previous studies barely report on postnatal outcome beyond the
neonatal period nor the presence of significant morbidity or devel-
opmental delay amongst survivors. In four of the 13 included
studies,?”2%3132 data on postnatal course or survival were not even
complete for all cases, which represent 32% of reported fetuses. As
the vast majority originated from the large cohort by Morgan et al.3!
the authors were contacted and verified that all available data had
been reported. Additionally, most studies did not perform genetic

7,24,33

testing in all CAT cases or did not report the proportion

d'6,25727.29,31,32 Lastly,

teste the presence of additional morbidity

could not always be directly related to outcome, because it had either

632 or the article lacked

been described for all CAT cases together
information on the postnatal course entirely.?”2%33 Although this
restricted our systematic review almost exclusively to short-term
neonatal parameters, such an overview has never been presented
before. Furthermore, it stresses the importance of large cohort
studies with sufficient data on outcome and prognosis from a fetal

perspective to improve prenatal counseling for CAT.

5 | CONCLUSION

The survival rate for prenatally diagnosed CAT is low and depends
highly on the presence of additional morbidity and occurrence of
premature birth. As genetic syndromes, ECMs and developmental
delay are present in half of the cases that do survive, microarray
analysis with sequential exome sequencing should be considered in

these cases. Large prospective cohort studies, that include extensive
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genetic testing for all cases, are needed to assess the prognosis with

morbidity-free survival more precisely.
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