
Introduction

Trisomy 18 is the second most commonly diagnosed
autosomal trisomy in liveborn infants, with
incidence varying from 1 in 3000 to 1 in 8000.
Various severe congenital malformations, profound
mental retardation as well as high rate of infant
mortality are characteristic features of trisomy 18.
Although there is an extensive literature describing

natural history, clinical features and outcome in
trisomy 18, there are still many doubts concerning
the main cause of death and survival rate, especially
in the first month of life and the optimal treatment
(Baty et al. 1994; Root et al. 1994; Hodes et al.
1978; Embleton et al. 1996).

Advances in ultrasound prenatal diagnostics
have greatly improved the possibility of early
detection of congenital anomalies, leading to
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improvement of perinatal care and giving
the opportunity for pregnancy termination in
the cases of lethal disorders (Nicolaides et al.
1992; De Vore 2000; De Vigan et al. 2001).
Accurate and actual knowledge of survival rate,
disease course and methods of treatment is
therefore very important for clinicians and family
members who take care of children and fetuses
with trisomy 18, in making correct but also
ethically very difficult decisions.

In the paper we describe our experience from
the last 4 years in managing neonates with Ed-
wards syndrome. Presented data are different from
those published earlier, due to aggressive treat-
ment strategies in the neonatal period, which are
related to our cultural traditions and prolonged
time required for cytogenetic confirmation
of chromosomal defects. As a result we were able
to assess precisely the clinical course, congenital
malformations and outcome in the study group.

Materials and methods

The Neonatal Intensive Care Unit (NICU) of
the Department of Paediatrics in Katowice is
a 70-bed tertiary centre that admits newborns
mainly from Silesia (a region in SW Poland) with
all neonatal diseases without any initial selection,
also babies suspected of having chromosomal de-
fects. We investigated retrospectively the data
concerning 20 neonates with trisomy 18 con-
firmed by karyotyping, admitted to the Neonatal
Intensive Care Unit between January 2000
and February 2005.

All babies with trisomy suspicion received full
treatment and diagnostic procedures until the di-
agnosis of trisomy 18 was confirmed by
cytogenetic evaluation. In our conditions the pe-
riod of comprehensive treatment lasted about
2 weeks. After the trisomy 18 diagnosis confirma-
tion, the neonate therapy restrictions concerned
mainly: complete repairs of heart defects (pallia-
tive cardiac surgeries were offered if needed), ag-
gressive treatment of respiratory or circulatory
system failure, and severe infections.

Diagnostic procedures, beside standard diagnos-
tic tests, included cardiologist consultation with
echocardiography for congenital heart disease and
circulatory system condition evaluation, and ultra-
sound imaging of the head and abdomen for other or-
gan malformation detection. In cases of child death,
malformations were confirmed by autopsy studies.

In every case demographic data, prenatal eval-
uation, clinical course, type of recognized malfor-
mations, provided treatment and outcome were
analysed. The groups of survivors and non- survi-
vors were compared with regard to prevalence of
severe defects and diseases in each group.

Results

The main characteristics of the group of 20
children with trisomy 18 are presented in Table 1.
Trisomy 18 was suspected prenatally in 40%
of cases. Only 2 cases were diagnosed below 24
weeks of gestation. In 4 fetuses, diagnosis was
confirmed by karyotyping. Most (80%) of
newborns were delivered by caesarean section
(CS) (92% neonates with prenatally unrecognized
chromosomal defects, 62% neonates with trisomy
18 suspicion). The caesarean section was
performed because of fetal distress (10 patients),
breech position (3 patients) or previous CS (3
patients).

Seventy percent of cases needed respiratory

support immediately after birth. Among them,
5 premature neonates presented signs of
respiratory distress syndrome, 5 were intubated
due to neonatal asphyxia, and 4 neonates suffered
from cardiorespiratory failure caused by severe
cardiac defects.
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Table 1. Characteristics of 20 children with trisomy 18
admitted to the Neonatal Intensive Care Unit (NICU) in
Katowice in Silesia (Poland) between January 2000 and
February 2005

Characteristic Values

Birth weight 650–2400 g
mean: 1812 g
intrauterine growth retardation: 18
patients

Gestational age 27–42 weeks
median: 37 weeks

Maternal age 19–45 years
mean: 30 years
over 35 years: 4 mothers

Mode of delivery Caesarean section: 16 patients
Natural delivery: 4 patients

Prenatal diagnosis Yes: 8 patients
No: 12 patients

Gestational age at time
of prenatal diagnosis

18–38 weeks
median: 35 weeks
below 24 weeks: 2 patients

Deaths in NICU 14 patients (70%)
age: 9–43 days



Congenital heart defects (CHD) were present
in 95% of cases (Table 2). Diagnosis of CHD was
established immediately after admission by
echocardiography. Prostin VR was administered
in the neonates with duct-dependent defects until
trisomy 18 was confirmed by cytogenetic
evaluation. Two neonates died after being
disqualified from cardiac surgery and Prostin VR
discontinuation. In 75% of neonates, CHD
significantly influenced the treatment course due
to signs of heart failure or pulmonary
hypertension. Four palliative cardiac surgeries
were performed: three cases of patent arterial duct
ligation with pulmonary artery banding because of
excessive pulmonary blood flow and signs of heart
failure, and one coarctation repair with pulmonary
banding in a child having also a ventricular septal
defect. Two operated neonates died: one from
circulatory failure, the other from sepsis in the
postoperative period.

Central nervous system malformations

and lesions were diagnosed in 65% of patients:
2 hydrocephalus (1 with meningomyelocoele),
2 cerebellar hypoplasia, 1 Dandy-Walker
syndrome, 1 optical nerves hypoplasia,

3 intracranial haemorrhage, and 5 agenesis
or hypoplasia of corpus callosum. One child
needed surgery immediately after birth due to
meningomyelocoele.

Severe congenital defects of digestive system

or abdominal wall were detected in 25%
of patients. Four patients were operated early after
admission, but only one patient survived
(Table 3). Deaths were connected with persistent
pulmonary hypertension (PPHN) in one and
multiorgan failure in two patients.

Other malformations included skeletal
and bone malformations seen in all neonates
of the analysed trisomy-18-affected group. Four

patients were also diagnosed with severe renal
disorders (2 multicystic kidney disease, 1 hydro-
nephrosis, 1 renal hypoplasia) and in two others,
signs of hepatic failure.

Mortality was high in the studied group, as only
6 patients (30%) survived the neonatal period and
were discharged from the NICU at a mean age of 66
days (29–125 days). The median survival of the
neonates who died was 20 days. Problems
implicating the death are presented in Table 4.
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Table 2. Types of congenital heart defects among 20
children with trisomy 18 admitted to the Neonatal
Intensive Care Unit (NICU) in Katowice in Silesia
(Poland) (2000–2005)

Type of defect
No. of

patients
No. of car-
diac surger-

ies

No. of
survivors

Duct-dependent
defects – subtotal
HLHS
PA+VSD
AoS+PS+VSD

3 (15%)

1
1
1

0

0
0
0

0

0
0
0

Other complex heart
defects – subtotal
DORV
SV+PDA
CAVC+PDA
CoA+VSD
VSD+PS

5 (25%)

1
1
1
1
1

3 (15%)

0
1
1
1
0

2 (10%)

0
0
1
0
1

Simple heart
defects – subtotal
VSD+PDA
VSD+ASD II+PDA
VSD+ASD II
VSD
PS

11 (55%)

1
4
4
2
1

1 (5%)

0
1
0
0
0

4 (20%)

0
2
1
0
1

Total 19 (95%) 4 (20%) 6 (30%)

AoS = aortic stenosis, ASD II = atrial septal defect secundum type,
CAVC = common atrioventricular canal, CoA = coarctation of aorta,
DORV = double outlet right ventricle, HLHS = hypoplastic left
heart syndrome, PA = pulmonary atresia, PDA = patent arterial duct,
PS = pulmonary stenosis, SV = single ventricle, VSD = ventricular
septal defect.

Table 3. Congenital malformations requiring surgery
immediately after birth among 20 children with trisomy
18 admitted to the Neonatal Intensive Care Unit
(NICU) in Katowice in Silesia (Poland) (2000–2005)

Malformation No. of patients No. of survivors

Diaphragmatic hernia
Omphalocoele
Oesophageal atresia
Meningomyelocoele

1
2
1
1

0
1
0
1

Table 4. Survival time and causes of death among 20
children with trisomy 18 admitted to the Neonatal
Intensive Care Unit (NICU) in Katowice in Silesia
(Poland) (2000–2005)

Classification of
causes of death

No. of patients Mean survival
time

Duct-dependent con-
genital heart defect

2 16 days

Heart failure 2 37 days

Prematurity, respira-
tory distress syn-
drome

2 19 days

Multiorgan failure 4 18 days

Cardiopulmonary
failure

2 16 days

Sepsis 2 15 days

All deaths 14 (70%) 20 days



In only 2 cases the cause of death was directly
associated with therapy withdrawal. In most cases
death was attributed to cardiorespiratory
or multiorgan failure. The comparison of significant
organ disorders in survivors and non- survivors
revealed that non-survivors suffered more
frequently from severe defects or diseases
(Table 5).

Discussion

Nowadays, most of chromosomal anomalies could
be recognised during prenatal ultrasound scanning
before the third trimester. The reported
effectiveness of routine ultrasound examination in
detection of chromosomal abnormalities varied
from 21.5% to 55.6% in unselected populations
(De Vigan et al. 2001; Chitty 1995; Grandjean
et al. 1998). The rate of trisomy 18 recognition is
one of the highest and has reached even 95%
in studies of one specific anomaly (DeVore 2000).
In large-scale studies the antenatal detection rate
for trisomy 18 was around 70% (De Vigan et al.
2001; Grandjean et al. 1998).

In this study, trisomy 18 was suspected only
in 40% of affected pregnancies and the prenatal
karyotyping was performed in just 20%. More-
over, within those 40%, trisomy 18 was usually di-

agnosed very late, in the third trimester of preg-
nancy, even though the repeated ultrasound scan-
ning at the different stages of the pregnancy was
carried out in most cases. Consequently,
in the study group, the chromosomal anomaly was
predominantly unsuspected, both for parents and
the medical staff.

Early prenatal detection of chromosome aber-
rations and/or severe congenital malformations
is very important for further planning of the course
of pregnancy. Termination of pregnancy is al-
lowed in Poland in such cases prior to 22 weeks
of gestation and the caesarean section is generally
avoided (Baty et al. 1994). In the event of preg-
nancy continuation there is some time for the fam-
ily and obstetricians to plan the delivery
and postnatal care optimal for the affected new-
born. Only 2 fetuses from our group were diag-
nosed prior to 22 weeks of gestation.

The incidence of caesarean section was high
in our study. Eighty percent of newborns were de-
livered in this way. Although the high frequency
of caesarean sections in unsuspected cases could
be easily justified, the 62% rate in suspected
trisomy-18 pregnancies is difficult to explain.
The main reason may lay in the fact that an even
strong suspicion is still only a suspicion, and only
50% of these fetuses had the diagnosis confirmed
by karyotyping.

Data on neonatal mortality in trisomy 18 varied
widely, from 20% to even 90%, and depended
mostly on patient data collecting systems and dif-
ferent methods of treatment (Baty et al. 1994;
Embleton et al. 1996; Rasmussen et al. 2003).
Large studies based on questionnaires sent to
the family members of patients with this chromo-
somal defect or using the population-based meth-
ods of case ascertainment usually underestimated
the mortality because they are for many reasons
concentrated on survivors (Baty et al. 1994; Ras-
mussen et al. 2003). Otherwise, one-centre studies
that reported much lower survivals, have restricted
value, due to the limited number of patients
and different treatment methods (Embleton et al.
1996; Wojciechowska et al. 2005; Moran et al.
2002).

It is currently obvious that the treatment strat-
egy greatly affects the outcome of patients with
congenital malformations, especially in the neona-
tal period, because most of the serious and
life-threatening defects could be successfully
treated in this period. It is unclear how the modern
and aggressive treatment may influence the sur-
vival rate of children with trisomy 18. The main
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Table 5. Severe defects or diseases and numbers of
surgical procedures in survivors vs. and non-survivors
among children with trisomy 18 admitted to
the Neonatal Intensive Care Unit (NICU) in Katowice
in Silesia (Poland) (2000–2005)

Severe defect
or disease

Survivors (n=6) Non-survivors
(n=12)*

Severe congenital
heart defect

4 (67%) 11 (92%)

Respiratory disease
demanding mechani-
cal ventilation support

2 (33%) 8 (67%)

Central nervous sys-
tem disease or malfor-
mation

2 (33%) 4 (33%)

Severe kidney or
hepatic problems

1 (16%) 5 (42%)

Sepsis 0 2 (17%)

Severe defects or dis-
eases per child**

1.5 per child 2.5 per child

Surgical procedures 4 (67%), 2 per
child

5 (42%), 1 per
child

*Two neonates with duct-dependent CHD disqualified from cardiac
surgery were excluded
**Statistically significant (p<0.05, t-test) difference between survi-
vors and non-survivors



restraint for answering this question is the policy
of minimal care in treatment of babies with this
syndrome (Smith 1988; Carter et al. 1985; Bos
et al. 1992).

The policy of limitation of all medical
interventions in trisomy-18-affected neonates,
owing to the wide spectrum of serious congenital
malformations, profound mental retardation and
short lifespan expectancy is commonly accepted
but still very difficult from the ethical point of
view. The ethical dilemmas are reflected in
published papers in a wide range of differences in
pregnancy termination rates, mortality rates and
therapeutic interventions performed in this group
of patients (Baty et al. 1994; Emleton et al. 1996;
Grandjean et al. 1998; Rasmussen et al. 2003;
Moran et al. 2002).

A lack of cytogenetic confirmation in
newborns with suspected trisomy 18 requiring
immediate surgical or intensive care procedure
complicate the decision even further. Therefore,
we provided active treatment for at least 2 weeks
in all admitted neonates with trisomy 18 suspicion
due to prolonged time required for cytogenetic
evaluation. All necessary surgical procedures,
except cardiac surgeries for duct-dependent CHD,
and intensive care interventions were carried out
in this phase. Nevertheless, only 30% of newborns
survived the neonatal period. The analysis of death
causes revealed that in the majority of patients
death had a multifactorial background, with an
important role of circulatory system failure due to
CHD. The second crucial factor influencing
the outcome in our series was the respiratory
failure. Seventy percent of admitted neonates
required artificial ventilation immediately after
birth if not treated, most of them probably would
have died instantly in the delivery room. In the
follow up, 50% of neonates suffered from
significant respiratory diseases due to prematurity,
pneumonia or persistent pulmonary hypertension.
The children who died suffered significantly more
frequently from severe defects or diseases than
survivors did (Table 5). Most of the central
nervous system defects had not influenced the
survival rate.

It is difficult to compare our data with any
of those described previously due to important
differences in patient management. Embleton
at al. (1996) suggested that central apnoea is
the most common mode of death in infants with
trisomy 18, but 40% of the analysed patients had
died within first days of life after therapy being

withdrawn and none of the patients was ventilated.
In another large study the most common causes of
death in patients with Edwards syndrome were
a variety of cardiopulmonary arrests. That study
represented also a more aggressive treatment
strategy, with 13% rate of surgical intervention in
the neonatal period (Baty et al. 1994). In our study
the rate of surgeries per patient was considerably
higher and reached 45%.

Congenital cardiovascular abnormalities are
frequent among patients with Edwards syndrome.
Reported incidence varied from 70% to 100%
if minor lesions were included. In our study all but
one neonates suffered from CHD. The spectrum
of CHD described in this group is comparable to
those reported previously by Van Praagh et al.
(1989) in an autopsy study and by Musewe et al.
(1990) from echocardiographic evaluations.
Various forms of usually large ventricular septal
defects with valvular lesions, patent arterial ducts
or atrial septal defect were the commonest
observed malformations. Only 15% of neonates
presented life-threatening anomalies but in 75%
of cases the course of treatment was significantly
influenced by CHD, mostly because of excessive
pulmonary blood flow and signs of congestive
heart failure. Our results are concordant with
suggestions of some authors about the important
role of circulatory system deterioration in trisomy
18, followed by early mortality in affected
children (Baty et al. 1994; Musewe et al. 1990). By
contrast, some other authors found no effect of
heart defect diagnosis on survival of trisomy-
18-affected children (Rasmussen et al. 2003;
Embleton et al. 1996).

The major limitation of our study is the
selected group of patients. Despite the specific
department mode of patient admission (not only
neonates requiring intensive care but also those
with suspected chromosomal disorders for further
investigations), it is possible that the first group
is overrepresented. Also the limited group of
the patients included in this study is insufficient to
draw reliable conclusions.

Despite these limitations, data from our study
confirmed the poor survival of neonates with
trisomy 18, even though a modern and aggressive
treatment was provided immediately after birth.
This information seems to be helpful for medical
staff and family members who take care of
patients with this chromosomal defect, as well as
for the clinical geneticists counselling families
after prenatal diagnosis of trisomy 18 in the fetus.
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Conclusions

1. Further improvement of efficiency of prenatal
ultrasound screening for diagnosis of trisomy 18 in
the fetus is necessary.
2. A lack of prenatal diagnosis of trisomy 18 in
the fetus results in a high rate of unnecessary
caesarean sections in these pregnancies.
3. Despite the aggressive treatment most neonates
with trisomy 18 died during the neonatal period.
The majority of deaths were attributed to
cardiorespiratory and multiorgan failure.
4. Concerning the poor prognosis, prompt
karyotyping (using FISH) of clinically suspected
trisomy 18 is very important, because many
invasive procedures and surgeries may then be
avoided.
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