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Maternal risk factors
In newborns with plurimal
formative syndromes

Abstract

Introduction

Congenital malformations/anomalies or birth defects
are structural abnormalities of the body that develop du-
ring embryogenesis and the fetal period and are a major
cause of stillbirth and neonatal death. Major malformati-
ons, compared with minor malformations, require medical
or surgical intervention or are of substantial cosmetic
importance. Plurimalformative syndromes represent a
combination of three or more birth defects, and they are
the expression of morphogenesis errors®->*4. Multiple
anomalies may occur together in a statistically associa-
ted basis, or may occur together merely by chance®. It is
estimated that 2.5% of newborns have detectable malfor-
mations at birth and about 50% of cases display multiple
malformations®. Plurimalformative syndromes represent
about 4.2% of all congenital anomalies. In 50% of cases
the underlying causes remain obscure, unexplained. Ge-
netic defects cause 15% of major structural anomalies,
teratogenic agents cause 5-10% of major anomalies, while
25% are multifactorial induced during the vulnerable
embryogenesis period due a genetic predisposition®”®.
Several maternal, fetal and environmental risk factors are
described®. The aim of the study was to evaluate the role
of maternal risk factors in neonatal plurimalformative
syndromes.

Methods

In this prospective study conducted in the regional neo-
natal tertiary unit Targu-Mures during 1** January 2007 to
31 December 2010, 92 newborns with plurimalformative
syndromes (study group, n=92) were included, born or
transferred in our unit over this period. This number re-
present all consecutive cases of plurimalformative syndro-
mes in the mentioned period. The presence of congenital
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Objective. The purpose of our study was to valuate the maternal risk factors for neonatal plurimalformative
syndromes. Methods. About 92 newborns with plurimalformative syndromes and 92 healthy neonates were included
in a survey conducted in Targu-Mures (Romania) neonatal tertiary unit between January 2007 and December

2010. A complete maternal history was taken. Statistical analysis was performed with using SPSS 17. Results. The
incidence of plurimalformative syndromes was 0.94%. We did not found any association between malformative

risk and mother’s age (p=0.544), only with mother’s residence (p=0.02), with an increased risk for newborns of
mothers from rural areas (RR=1.39). There was a statistically association between plurimalformative syndromes and
history of previous malformed children (p=0.042), maternal pathology (p=0.034) and maternal smoking (p=0.003),
excepting the maternal alcohol consumption (p=0.649). Conclusion. Multicenter study with higher number of
cases is needed to confirm these findings and initiate a national registry for congenital malformations.
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malformations was identified from medical records of
antenatal and delivery care, clinical exam of the newborns,
neonatal and ultrasounds examination, in the absence of a
functional National Register of congenital malformations.
Stillbirths and induced abortions for congenital anoma-
lies were not included due to lack of complete data, and
neither the cases presenting less than three anomalies.
Diagnosis involved a multidisciplinary team consisting
of obstetricians, neonatologists, pediatric cardiologists,
pediatric surgeons, neurosurgeons, geneticists. For com-
parative analysis a control group of 92 healthy neonates
(control group, n=92) born at the same gestational ages
and in the same days with the newborns from study
group was established. A complete maternal history was
taken including family history of congenital anomalies,
consanguinity, maternal age, parity, residence, antenatal
care, imminent abortion, previous history of delivery of
malformed newborn, oligohydramnios, polyhydramnios,
maternal diseases (i.e. diabetes mellitus, hypertension,
rubella, cytomegalovirus infection, toxoplasmosis, syphi-
lis) drug intake and also exposure to alcohol and smoking
during antenatal period. Data were included in a personal
datasheet for each case. Statistical analysis was performed
with SPSS v. 17 for Windows (Statistical Package for the
Social Sciences, Chicago, Illinois). Existence of statistically
significant differences between different subgroups was
tested using parametric or non-parametric tests. Student
t test was used, Pearson-x2, Fisher’s exact test, ANOVA
test and logistic regression.

Results

The survey included 9748 newborns admitted in re-
gional neonatal tertiary unit Targu-Mures during the
study period, of which 607 (6.22%) were identified as
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Plurimalformative syndromes detected in neonatal period

Plurimalformative syndromes detected in neonatal period
year Total infants admitted No. of cases %
2007 2629 30 1.14%
2008 2543 24 0.94%
2009 2462 18 0.73%
2010 2114 20 0.95%
Total 9748 92

Type of malformation in plurimalformative syndromes

Type of malformation N %

Teratoma 2 2.17%
(ardiovascular system 61 66.30%
Central nervous system 51 55.43%
Genitourinary 14 15.21%
Gastrointestinal tract N 11.95%
Limb 33 35.86%
Ocular 17 18.47%
Respiratory tract N 11.95%
Facial dysmorphism 59 64.13%
Total 92

T

I Figure 1. Type of malformation in plurimalformative syndromes
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having major birth defects. Among them 92 (0.94%) had
plurimalformative syndromes, respectively 15,15% from
all major detected defects (Table 1).

Tabel 2 summarizes the type of malformations foun-
ded in study group (Table 2, Figure 1). Genetic tests

Genetic Tests in study group

were performed in 50 cases (54.35%) of study group
showing a higher frequency of trisomy 21 (18.84%).
Less common were cases of trisomy 18 (7.61%) and
trisomy 13 (6.52%), and rarely met were cases of tri-
somy 9 (1.09%) and 4p syndrome (1.09%). Normal

Genetic Test No %

Not done Y] 45.65%
Done 50 54.35%
Normal karyotype 18 19.57%
trisomy 18 7 7.61%
trisomy 13 6 6.52%
trisomy 9 1 1.09%
4p syndrome 1 1.09%
trisomy 21 17 18.48%
Total 92

!

I Figure 2. Genetic Tests in study group
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Distribution of study and control groups by mother’s age

Group 16-20 yrs 21-25yrs 26-30yrs 30-35yrs over 35 yrs Total
15 22 32 1
Study 92
16.30% 23.91% 23.91% 34.78% 1.09%
16 25 26 0
Control 92
17.39% 27.17% 27.17% 28.26% 0.00%
All Groups 31 47 58 1 184

T

I Figure 3. Distribution of study and control groups by mother’s age

karyotype was detected in 19.57% of cases (Table 3
and Figure 2).

Study and control groups distribution by mother’s age is
represented in Table 4 and Figure 3. Mean maternal age in
study group was 27.5+6.78 years not significantly different
(p=0.544) from mean maternal age of the control group wich
was 27+6.34 years. [t was found no association between the
occurrence of congenital anomalies and the age of the mother
(p=0.72). Table 5 summarize the distribution of both study
and control groups by residence of mothers.

It was found an association between neonatal pluri-
malformative syndromes and rural residence of mothers

(p=0.02). The increased value of risk ratio (RR=1.39,
95% CI=1.03-1.88) indicates an increased risk for pluri-
malformative syndromes in neonates of mothers from
rural areas.

In our study group 51 cases (55.4%) were born of mo-
thers without prenatal care. Regarding antenatal care, we
found no significant association between the plurimal-
formative syndromes and pregnancy follow-up with lack
of prenatal screening (p=0.55).

In 21 cases (22.80%) plurimalformative syndromes
were diagnosed antenatally, while in 71 cases (76.19%),
the diagnose was postnatally established.
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Distribution of study and control groups by residence of the mother

group
Total
Study control
55 40
Rural 95
59.78% 43.48%
37 52
Urban 89
40.22% 56.52%
Total 92 92 184
w238 Distribution of study and control groups by maternal pathology
Maternal pathology
Total
No Yes
65 27
Study group 92
70.65% 29.35%
77 15
Control group 92
83.70% 16.30%
Total 142 42 184

Amniocentesis was performed in 3 cases (3.3%), being
positive for trisomies. Maternal pathology was detected
in 27 cases of plurimalformative syndromes (29.35%): in
6 cases (6,52%) imminent abortion, in 4 cases (4,34%)
pregnancy associated hypertension, polyhydramnios,
toxoplasmosis, cytomegalovirus infection, 3 cases each
(3.26%), diabetes mellitus in 2 cases (2.17%), oligohydram-
nios, epilepsy, chickenpox, syphilis, 1 case each (1.09%).
In 67 cases (72.82%) was not detected during pregnancy
any maternal pathology (Table 6).

Analysis of maternal pathology in the study group showed
significant association with the presence of the plurimalfor-
mative syndromes in newborns (p=0.034). The newborns
from the study group, born of mothers with pathology
had a significantly higher incidence of plurimalformative
syndromes when compared with those born from mothers
without pathology. The risk for babies born of mothers with
pathology to develop plurimalformative syndrome as 1.8
times higher (RR=1.80, 95% CI=1.03-3.15).

Statistical analysis of the data showed the absence of
significant correlations between maternal hypertensi-
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on and plurimalformative syndromes of the newborns
(p=0.717). In the presence of maternal diabetes it has
not been identified a significant association between its
presence and plurimalformative syndromes in newborns
(p=0.613).

Consanguinity was present in the study group only
in 4.4% of cases. This explains the moderate correlati-
on between consanguinity and occurrence of multiple
malformations in newborns (p=0.042). The incidence of
history of malformed children was significantly higher in
the study group (7.61%) compared with controls (1.09%).
There was demonstrated a significant correlation between
the history of malformed child and plurimalformative
syndromes (p=0.03). The risk of a newborn whose mother
presented a history of malformed child to have multiple
birth defects is 1.81-2.45 times higher (RR = 1.81, 95%
CI=1.34-2.45).

In the study group maternal smoking had a higher
incidence (39.13%), with correlation between smoking
and plurimalformative syndromes in newborns (p=0.003).
Risk is 2.64 times higher in babies of smoking mothers
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(RR=1.55,95% C1=1.18-2.03). Ocasional alcohol consump-
tion during pregnancy did not influence the occurence of
plurimalformative syndromes in neonates (p=0.649).

Antenatal drug exposure showed alow incidence in both
study and control groups. The small number of cases had
influenced the nonparametric correlation test, so there
is not a conclusive analysis.

Discussion

The incidence of congenital anomalies in the present
study was 6.22%. Some authors considered that congeni-
tal malformations occur in 2-3% of live births(9), others
raport an incidence of 6.9%(10). EUROCAT records a total
incidence rate of major congenital anomalies of 19.9 per
1000 live-births™? which is nearly three times smaller
than in our study. A plausible explanation would be that
in regional neonatal tertiary unit Targu-Mureg (Romania)
are transferred mostly of the high-risk pregnancies from
Mures region and mostly of newborns with complex
congenital heart malformations from entire Romania.
According to our study, 15.15% from all cases with major
birth defects had plurimalformative syndromes. Other
study reports an incidence of 7-10.5%?.

Mean maternal age of study group was not significantly
different (p=0.544) from mean maternal age of the control
group. In this study there was found no association be-
tween the occurrence of congenital anomalies and the age
of the mother. Some studies report a higher incidence of
malformations in the babies born to mothers aged over 35
years. Older maternal age is a distinct risk factor for chro-
mosomal anomalies such as Down syndrome®%1419),

In the present study, the increased value of risk ratio
(RR=1.39) indicates an increased risk for plurimalforma-
tive syndromes in neonates of mothers from rural areas,
probably related to a lower socioeconomic status including
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