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Abstract

Introduction: APVS (Absent Pulmonary Valve Syndrome) is a rare congenital heart disease. Its incidence according to The Polish National
Registry of Fetal Cardiac Pathology in years 2004 — 2016 was 0.6%.This disease is caused by the absence or the residual pulmonary artery
valve resulting in significant dilation of the pulmonary trunk and its branches. In utero deaths are reported. After birth the major problem is
respiratory failure and high preoperative and postoperative mortality.

Material and methods: In 1995 to 2016, 11 fetuses with APVS were diagnosed in our unit, at the average 27,5 weeks of gestation (min.
18.5- max 37.1 weeks of gestation). Two groups were analysed in this series of cases: “Old one” by 2011 (n = 6) and “New one” since 2011
(n = 5) and perinatal care as well as survival were compared. We analysed the fetal echo results, perinatal care including transplacental
digoxin and steroids treatment in NEW group, the longevity of the pregnancy and neonatal/infants outcome.

Results: In Old group the average day of cardiac surgery was day 91st after birth (max. 161) and the survival was 50% . In the New group
the average surgery day was 41st day and the postoperative survival was 60%, however there was no statistical significance (p > 0,05).
Conclusions: There is no single parameter from prenatal life in foetuses with APVS which may allow to predict the positive outcome meaning
neonatal survival. However optimal perinatal care (early detection of defect, transplacental digoxin at least 3-4 weeks, steroids, no preterm
delivery, on-time delivery, postnatal care in tertiary center) and relatively early cardiac surgery may have combined impact on the improvement
of survival after prenatal diagnosis of APVS, however more data are necessary to prove this hypothesis.
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in Poland, according to The
Polish National Registry of Fetal
Cardiac Pathology (ORPKP)
in 2004-2016 was 0.6% '2.
This disease is caused by the
absence or the presence of residual pulmonary artery

Our data set from 1995 to 2016
included eleven fetuses divided
into two groups: Old one from
1995-2011 and a New one from
2012 to 2016. This division was made based on the

valve resulting in significant dilation of the pulmonary
trunk and its branches?®. The appearance of the “butterfly
wings” or “Mickey Mouse ears” are easily seen in basic
heart exam . This is severe congenital heart disease which
requires cardiac surgery, but usually not during the first
month of life 56, Despite that the anatomy of this defect is
well known, despite the fact that neonatal, cardiological
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introduction in our Department the standard of fetal cardiac
care in case of cardiomegaly and APVS by transplacental
treatment with digoxin (to prevent further progress of
fetal deterioration) and the introduction two courses of
prenatal steroid therapy (early at 28" week of gestation
and “late” at 35™M).We analysed the prenatal data from
echocardiography examinations, way of delivery, week
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of gestation at the time of birth,
the neonatal birth weight, Apgar
score, day of surgery as well as
the material used during the
cardiac surgery (homograft,
Contegra, CorMatrix, own I

tissue). For statistical
analysis we used
average, STD and

Mann-Whitney 2 in utero
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both group: in Old group was 2,930 g, and in New group it
was 2,857. In Old group there were all vaginal deliveries
and in the New group there were 3 vaginal deliveries and
two cesarean sections. Apgar score: in the Old group
was: 8.3, and in the New group was 8. In three fetuses in
New Group the amniocentesis reviled the microdeletion
22g11.2. The mean day of cardiac surgery in Old
group was 91 day of postnatal life and 41sday
in New group. Postoperative mortality was 50%
in the Old group and 40% in the New group. The

U test. deaths 9 life births postoperative survival in Old group was 50% and
60 % in New group (Fig. 3 and 4, chart 1).
RESUFTS S RENAT CARDIO I 1 i The glata onthe mgthod gnd surgical
The serie of 11 2017 JAN material were obtained in 7 cases:
patients and their in five cases there was created the
follow up is presented in Figure 4 valve cusp from the anterior wall of
1. The cardiac surgery material postoperative 5 survivals the pulmonary artery stump, in one
is presented in Fig. 2. The Old deaths case Matrix and in one case Contegra.

group and New group are

Current follow-up data are observed

presented in Table 1a and Table

data is presented in Table 2.

In the first trimester of pregnancy (7=17).
— NT was elevated in one case (2.9
mm) in Old group, in five cases there were no 11-13
weeks examination performed, and in the other fetuses
NT was within the normal range up to 2.5 mm. Ductus
arteriosus was present in 3 cases, the VSD, accompanying
the defect, also in three. In the Old group there were two
deaths in utero, no terminations of pregnancies and two
postoperative deaths. In the New group, there were no
in utero deaths or terminations. In Old Group the first
echocardiography examination was in 30,5 weeks and
24,6 in New group (Table 2, Fig. 2). The echocardiographic
monitoring of fetal well-being was performed in our centre
from the time of detection to birth : max. 6 times when the
APVS was diagnosed at 20 weeks of gestation and min. 1
time when the APVS diagnosed at term. The Ha/Ca index
in the Old group was on average 0.46, in the New group
was 0.45. Tei index for LV in Old Group was 0.4 (mean)
and 0.4 (mean) in New group. The transplacental
digoxin treatment and the administration of
steroids were performed in New Group. The mean
gestational age at birth in Old group was 35,6
weeks and in the

Fig. 1. The follow-up of patients — fetuses with Absent
1b and the comparison of several Pulmonary Valve Syndrome diagnosed in the Prenatal

Cardiology Department Polish Mother's Memorial Hospital - surgery RVOT correction with the use
Research Institute in toaz between 1995 and 2011

11 APVS

in 5 living children. One child, after
one year from birth, required another

of Contegra, a child born in 2001 after
11 years required a valve replacement
with the use of Matrix material. In three patients the right
bundle branch block was preserved, one is missing the
follow-up after first postoperative check-up.

DISCUSSION:

APVS is a disease with heterogeneous image and
generally unfavorable prognosis. It is currently considered
one of the variants of Tetralogy of Fallot, although in view
of the outcome and the method of surgery it appears to be
a distinct heart defect. The characteristic is the two-way
flow in the MPA (Main Pulmonary Artery) being a sign of
total regurgitation where PV (Pulmonary Valve) should be.
For the first time postnatal APVS was described in 1847
by Chevers & The first reports on prenatal diagnosis of
APVS were published nearly 150 years later (1989) by
Fouron et al °. By 2016 PubMed had 228 publications

on this defect, but only 36 on prenatal. Most
available literature concerned mainly single cases
or multiple cardiopulmonary corrections. The
mortality, which is still very high is mainly caused

by hypoxemia,

New group was I
39.4 weeks. The
mean birth weight

was similar in by 2011

2 valves made
from pulmonary
artery stump

1 nodata
available

1 Matrix
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: respiratory/
circulatory failure.
Most of the
from 2012 complications
are related

3 valves made
from pulmonary
artery stump

1 nodata
available

1 Contegra

J

Fig.2. Material used during RVOT (right ventricular outflow tract) cardiac surgery in patients with APVS in presented series of 11 cases
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Table 1: Prenatal and postnadal data of 17 cases selected for comparative analysis
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0id group : New group: Statistical
(1995-2011) (2011-2016) analysis

Nr of cases 6 5

NT > 2,5 mmin 1sttrimester 1 case

No of terminations of pregnancies 0 0

Nr of in utero demises 2 0

Mean gest age of the first echo 329 27,7 p=0,215*

examination (in weeks)

Ha/Ca mean 0,4 0,4

Tei index LV mean 0,408 0.398

Transplacental treatment No Yes

(digoxin and 2 courses of steroids)

Mean gestational age at birth 35,6 39,4 p=0,194*

Mean neonatal birth weight (in 2930 +/- 400 2857 +/- 373

grams)

Nr of CS 2

Nr of VD 3

Apgar score (mean) 8,3 8

Microdelition 22q11.2 Non detected 3 cases

Mean day of cardiac surgery 91 41 p=0,119*

Min day of cardiac surgery 14 24

Max day of cardiac surgery 161 68

Postoperative mortality 50% 40% p=0,999**

Survival 50% 60% p=0,999**

Table 2. Comparison of the data from Old group and New group:

35

30,5

30

25

20

15

10

0Old Group

Fig. 3. The week of gestation in which fetuses with APVS had first targeted fetal echocardiography in our tertiary center
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* One-way analysis of variance

** Exact Fisher Test
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24,6

New Group
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to the development of distal
pulmonary arteries that surround
the inner lung branches
of the bronchial tree and
subsequently the compression
and underdevelopment of the
cartilaginous apparatus causing
the emphysema '°. In the early
‘80s and ‘90s as well as in the
early 2000s, it was believed that
the later surgery in the infancy,
the higher the odds of a good
postoperative prognosis in
patients with APVS 12, Due to
the fact that this is a very rare
defect, the literature available
so far has a small database
of postoperative results, and
in the last decade there were
only six reports comprehensive
publications based on the
analysis of a dozen cases (12
- 52) 1318, The authors analyzed
the width of the lung branch,
the presence of DA (ductus
arteriosus), the association
of defects with chromosomal
abrasions (usually di George
syndrome), a type of modification
of cardiac surgery. Since
2012 at Prenatal Cardiology
Department in our Institute, as
a routine in fetuses with cardiac
disorders and cardiomegaly,
poor myocardial contractility
and whose Tei index (for left
or right ventricle) is > 0.45:
there has been performed the
transplacental digoxin treatment
and double course of steroid
therapy: first at 28th week of
gestation and another one,
‘late” at 34th week of gestation.
Digoxin passes through the
placenta to the fetal circulation,
reaching 40-90% of the maternal
serum concentration 1920,
Its positive inotropic effect
has found its application in
prenatal cardiology and has
been successfully introduced
to treat both tachyarrhythmia,
fetal edema and other causes
of congestive heart failure in
fetuses. The widest research
on the use of digoxin in utero
therapy was developed in 2008
by Huhta's team 2'. In Poland,
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for the first time, the influence
of digoxin on tachyarrhythmia
in the fetus was described
by Respondek-Liberska in 60%

2006 22.The current state of

knowledge about the safe

use of digoxin in fetuses and 50%
the development of prenatal
echocardiography confirms
what in 1982 the precursor of
digoxin treatment in pregnant
women, Kleinman wrote in his 30%
article citing the widespread
use of this drug in any
type of fetal cardiovascular
failure 2. Eckersley’s 6 years
observations in isolated 10%
cardiac defects, showed

that mortality was significantly

lower in children who were 0% —+
prenatally diagnosed earlier

(12%) than those diagnosed

70%

40%

20%

1995-2011
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2012-2016

late 29% 24 Most of the Fig.4. The survival in patients with prenatal diagnosis of APVS treated in years 1995 -2011 and 2012 -2016 in our tertiary

. . center
pregnancies with foetuses

heart defects should have 100

vaginal deliveries in the third

degree reference center 90 -

however there is no direct 80 -

translation into the follow-up

of the newborns 2. 70
There is a work in progress 60 -

on the ideal material for
reconstruction of the right
ventricular outflow tract. 40 -
In our tertiary center and ‘
Department of Cardiac 30 |
Surgery, all available 20 -
materials are used; the one ‘

|

50

obtained from the Cor Matrix 10
extracellular matrix as well as 0 -
Contegra or a homograft. The

analysis of the method and

1995-2011
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2012-2016

material used for pulmonary Fig.5.The average day of surgery in the group of patients with APVS in our center in years 1995- 2011 (0ld group) and

valve replacement and right 2072 -2016 (New group).
ventricular outflow and also

the day of the surgery had no significant correlation with
survival (Figure 5, Chart 1). Similar observations were
made by Sierra et al.: in 88 patients with a homograft
and 50 with Contegra; he found that both materials had
statistically similar with postoperative effects in 7-year
follow-up 28. In most available literature, the dependence
on prognosis of APVS was not statistically significant, and
to date there has been no clear answer to the question of
what is the prenatal prognostic factor in survival of these
patients after cardiac surgery.

Currently based on our own research, the most likely
hypothesis seems to be, not as previously thought, the

Copyright © 2017 Association for Prenatal Cardiology Developmen

APVS type, type of material and method of cardiac surgical
correction but preparation of the fetus for on-time delivery,
transplacental treatment (Digoxin and steroids), transport
in utero, neonatology care as well as the time of cardiac
surgery. Our analysis suggested a higher percentage of
postoperative survival in New group: but by Mann-Whitney
U test p > 0,05, did not show statistical significance.
Chen’s paper et al. analyzing 23 cases of APVS and
postoperative survival found a correlation with the day
of surgery after birth: the average day of surgery was
day 15" and the early postoperative mortality was only in
one case. This early cardiac surgical intervention seems
to be justified in view of the need to relieve long-term

23
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pressure on the narrowing of
the bronchial tree and trachea 120

Katarzyna Zych-Krekora et. al.
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in cases of APVS 27,

CONCLUSIONS w
Our analysis suggest that
there is no single parameter 80

from prenatal life in foetuses
with APVS which may allow to
predict the positive outcome
meaning neonatal survival.
However optimal perinatal 40
care (early detection of
defects, transplacental
digoxin at least 3-4 weeks,
steroids, no preterm delivery,
on-time delivery, postnatal ol
care in tertiary centre) and
relatively early cardiac

60 +

+* MEAN

Iso

surgery may have combined -20
impact on the improvement
of survival after prenatal (3
diagnosis of APVS, however
further research is needed to
prove this hypothesis based )

0

MCA - The fetal Middle cerebralartery (MCA) pulsality index (Pl)

UMB-A- UmbilicalArerial Doppler Pulsality index (Pl)

DV - Ductus Venosus puls ality index (Pl)

AFl - amniotic fluid index- to determine the AFl we used a four-quadrant technique

Tei index for RV (right ventricle) and LV (left ventricle) — myocardial performance index

on the larger case series. () HA/ CA-area surface of the heart/area surface of the chest
(d) CVPS- cardiovascular profile score (1-10 points)
(e) NT: Nuchal Translucency
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