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newborn are of paramount importance in improving the
short and long-term outcome.
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Abstract
Pregnancy-induced hypertensive disorders (PIH)
complicate up to 10% of all pregnancies and represent one
of the leading causes of both maternal and fetal morbidity
and mortality. Decreased blood flow to the placenta
translates into chronic fetal hypoxia and fetal malnutrition,
resulting in intrauterine growth restriction (IUGR), small for
gestational age (SGA) newborns, prematurity, and even
death. Aim of the study: The aim of the study was to
determine the impact of maternal PIH on fetal growth and
development by determining the prevalence of maternal PIH
among newborns and identifying the incidence of preterm
birth and SGA neonates born to mothers with PIH. Materials
and methods: A retrospective observational study was
conducted over a 3-year period (January 2014 -December
2016), at the Clinic of Obstetrics, Gynecology and
Neonatology of the Emergency County Hospital Timisoara.
Results and discussions: A total of 6108 newborns were
included in the study. Patients were divided in 8 subgroups
according to the presence or absence of maternal PIH (2
groups), term or premature birth (4 groups) and birth weight
for gestational age (8 subgroups). From the total 6108
included newborns, 58 were born to mothers with PIH,
representing an incidence of 0.94%. SGA criteria were met
by 170 (2.7%) of the total patients and 289 (4.7%) patients
were born preterm. The incidence of preterm birth was
significantly higher among newborns with maternal PIH
than mothers without PIH (62.1% and 4.2, respectively).
SGA was more frequent in the preterm study groups
compared to the term neonates [41.6% (preterm-PIH) and
24.5% (preterm) compared to 13.6% (term-PIH) and 1.5%
(term)], and there was also a significantly higher prevalence
of SGA in the term PIH group compared to term newborns
without maternal PIH (13.6% compared to 1.5%).
Conclusions: The prevalence of both premature birth and
SGA was significantly higher in newborns with maternal
PIH. Therefore, it can be concluded that maternal PIH exerts
a negative effect on fetal growth and development.
Intrauterine fetal monitoring of women with PIH and
individual therapeutic managementof both mother and
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Introduction
Pregnancy-induced hypertensive disorders (PIH),
including preeclampsia and eclampsia, complicate up to
10% of all pregnancies and represent one of the leading
causes of both maternal and fetal morbidity and mortality[1,
2].There are various risk factors predisposing women to
PIH, including maternal age under 20 or over 35 years,
nulliparity or multiple pregnancies, preexisting renal
pathology, obesity, diabetes or immunological disorders,
previous history of PIH, history of chronic hypertension,
tobacco smoking, and alcohol and drug abuse[3-5]. A
genetic substrate is shown by an increased incidence of PIH
among patients with a positive family history [6]. PIH seems
to be triggerd by an abnormal invasion of the
cytotrophoblast by the spiral arteries, leading to reduced
utero-placental perfusion [7-10]. Decreased blood flow to
the placenta translates into chronic fetal hypoxia and fetal
malnutrition, resulting in intrauterine growth restriction
(IUGR), small for gestational age (SGA) newborns,
prematurity, and even death [11-14]. The incidence of
preterm birth and IUGR increases significantly due to
maternal PIH [15].
Aim of the study
The aim of the study was to determine the impact of
maternal PIH on fetal growth and development by
determining the prevalence of maternal PIH among
newborns and identifying the incidence of preterm birth and
SGA neonates born to mothers with PIH.
Material and method
A retrospective observational study was conducted over
a 3-year period (January 2014 -December 2016), at the
Clinic of Obstetrics, Gynecology and Neonatology of the
Emergency County Hospital Timisoara.
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The definition used for SGA was length and/or height
less than two standard deviations (< -2SD) or third
percentile (< Perc. 3%) below the mean for gestational age
[16, 17]. Preterm birth is defined as alive birth that occurs
prior to 37 weeks of gestation [18]. The cases of maternal
PIH were determined from case-mix records using the RO
DRG v1. classification system: code O13 (pregnancy
induced hypertension), code O14 (preeclampsia), code
O15.0 (eclampsia)[19].
An electronic registry composed of anonymized patient
data was created by searching individual patient records.
Inclusion criteria: inborn patients, age of 0-28 days.
Exclusion criteria: women with pre-existing (chronic)
hypertension, chronic renal disease, diabetes, cardiovascular
disease, placenta previa, premature rupture of membranes
and infections as well as newborns with documented
infections, congenital malformations, and perinatal
asphyxia.
A total of 6108 newborns were included in the study.
Patients were divided in 8 subgroups according to the
presence or absence of maternal PIH (2 groups), term or
premature birth (4 groups) and birth weight for gestational
age (8 subgroups).

Group

No
maternal
PIH

Term

maternal
PIH

Term

Preterm

Preterm

AGA
SGA
AGA
SGA
AGA
SGA
AGA
SGA

Results
The mean and standard deviation for anthropometric
parameters and APGAR score of the studied groups are
shown in Table 1. Three of the four SGA neonate groups
show difficulty of early neonatal adaptation, the most
affected of which is that of Preterm SGA neonates with
maternal PIH.
From the total 6108 included newborns, 58 were born to
mothers with PIH, representing an incidence of 0.94%
(Figure1). SGA criteria were met by 170 (2.7%) of the total
patients (Figure 2), and 289 (4.7%) patients were born
preterm (Figure 3).
As shown in Figure 4, the incidence of preterm birth
was significantly higher among newborns with maternal PIH
than mothers without PIH (62.1% and 4.2, respectively).
SGA was more frequent in the preterm study groups
compared to the term neonates [41.6% ( preterm-PIH) and
24.5% (preterm) compared to 13.6% (term-PIH) and 1.5%
(term)], and there was also a significantly higher prevalence
of SGA in the term PIH group compared to term newborns
without maternal PIH (13.6% compared to 1.5%).

n

Gestational
Age

Birth Weight

Birth Length

5707
90
191
62
19
3
21
15

38.9 ± 2
38.7 ± 1
33.4 ± 3
34.2 ± 2.5
38.4 ± 1.02
38.33 ± 0.57
35.8 ± 1.3
34.27 ± 2.49

3342 ± 674
2409 ± 146
2021 ± 567
1878 ± 315.8
3326 ± 332
2353 ± 66.5
2660 ± 517
1785 ± 580

50.1 ± 3
47.9 ± 2
45.5 ± 4
43 ± 4.75
50.9 ± 1.73
47.67 ± 0.57
48.2 ± 2
41.93 ± 3.35

Head
Circumference
at birth
34.1 ± 1.2
33 ± 1.25
30.83 ± 2.69
30.1 ± 1.79
34.7 ± 1.38
32.33 ± 0.57
33.5 ± 1.4
30.36 ± 2.53

APGAR score

9.2 ± 1.7
8.85 ± 0.6
7.12 ± 2.11
7.2 ± 1.20
8.58 ± 0.84
7.66 ± 0.57
8.1 ± 0.9
6.9 ± 1.16

AGA – appropriate for gestational age; SGA-small for gestational age; PIH-pregnancy induced hypertension

Table 1. Anthropometric characteristics and parameters of early neonatal adaptation of the studied groups

Fig.1. Incidence of maternal PIH among studied
neonates

Fig. 2. Prevalence of SGA amid neonates included in
the study
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Fig.3. Prevalence of preterm birth from the total
number of newborns

Fig.4. Percentage distribution of newborns by
gestational age

Fig.5. Percentage distribution of AGA and SGA
newborns by gestational age and maternal PIH

The prevalence of preterm birth was higher among
newborns with maternal PIH and SGA was more frequent in
all newborns with maternal PIH, which is consistent with
previous literature [22, 23].
Conclusions
Abdominal ultrasound in the neonatal period and
infancy is important in order to establish a complete
diagnosis and subsequent monitoring. It can be extremely
useful in the detection of serious birth defects or tumoral
pathology in a subclinical phase, is non-invasive, affordable,
with a low cost/efficiency ratio. However, it is time
consuming, therefore its use remains at the discretion of
each physician. A sonographic screening of asymptomatic
patients may nonetheless be useful for specific indications in
preselected individuals.

Discussion
The incidence of PIH in this study was 0.94%,
significantly lower than that quoted by literature. Various
worldwide incidences have been reported for PIH. A study
conducted by Muti, M., et al. shows an incidence as high as
19.4 % [20] whereas a report from the American College of
Obstetricians and Gynecologists mentions a lower incidence
of 10%[2], along with a study published by Sajith, M., et al.
whose measured incidence is 7.8%[21].
Early neonatal adaptation was significantly more
difficult for SGA neonates with maternal PIH. The increase
of the mean APGAR score is correlated with a concurrent
increase of gestational age and birth weight means.
However, low APGAR scores can be noted in all of the
studied groups of newborns with maternal PIH.
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