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Abstract:
Pregnancy induced hypertension is one of the common condition of unknown etiology which increases the
maternal and perinatal morbidity and mortality. The present study was carried out to find the perinatal outcome in intrauterine growth retarted (IUGR) babies born to 110 mothers with pregnancy induced hypertension (PIH) and 100 normotensive
mothers. The incidence of small for gestational age (SGA) was four times more in the hypertensive group; outcome in
terms of morbidity and mortality was also statistically significant. The study further revealed that 57.1% babies were
preterm and intra-uterine growth retarded (IUGR) in the study group, 71% of them being asymmetrical. The study was
aimed to know the problems likely to be encountered in early neonatal period.

Key Words: PIH, IUGR, Asymmetrical, Perinatal.
neonatal complications in growth retarded babies born
to mothers with PIH, and they too are conflicting
(Basso et al, 2006).

Introduction:
Hypertensive disorder of pregnancy leads to
higher perinatal and neonatal mortality as compared to
the outcome in normotensive mothers. Chief
complications which may arise are intra-uterine growth
retardation (IUGR) and intra-uterine death due to
chronic placental insufficiency, prematurity and birth
asphyxia. The clinician’s challenge is to identify IUGR
fetuses whose health is endangered in utero because
of a hostile intra-uterine environment and to monitor
and intervene appropriately. There is little improvement
in perinatal and neonatal outcome in hypertensive
disorders of pregnancies in developing countries. In
India alone, 6-8 million low birth weight (LBW) infants
are born annually (Singh, 2010).
Intra-uterine growth retardation contributes to
almost two-thirds of LBW infants born in India
(UNICEF, 2004).
Pre-eclampsia should probably be regarded as
a syndrome of heterogeneous origin. Shallow trophoblast invasion of decidual arteries can precipitate preeclampsia, reduced placental perfusion and causes insufficient transport of nutrients (Arnholdt et al, 1991).
It has been hypothesized that fetal growth retardation
might depend on abnormal placental development
(Ness & Roberts, 1996). Very few studies have
been carried out to know the specific and common

Materials & Methods:
The study was conducted in the departments
of Pediatrics and Obstetrics & Gynanecology of
Sultania Zanana hospital and Kamla Nehru Hospital
attached to Gandhi Medical College, Bhopal. The
registered pregnant women with hypertension after the
20th week of gestation with associated proteinuria of
more than 0.3 gm/l in 24 hour urine collection or more
than 1gm/l in a random sample, pitting oedema after
12 hour of rest in bed or weight gain of 5 lbs or more in
1 week or both and with or without convulsions,
attending out patients department (OPD) of Sultania
Zanana hospital from 1st October, 2010 to 31st January,
2011 were selected for the present study. Unbooked
women, women with diabetes, chronic hypertension,
chronic renal problem, thyrotoxicosis, TORCH positive
mothers or body weight <40 kg and with history of
smoking were excluded from the study as they are
confounding variables known to be associated with both
PIH and IUGR babies. Healthy normotensive pregnant
women were included in the control group. After the
selection of each case of the study group, the next
registered healthy normotensive pregnant women was
included in the control group, thus hundred registered
normotensive healthy pregnant women were taken as
control.
Detailed information related to maternal history
was obtained. Details of labour, mode of delivery, any
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complications during labour were recorded. Apgar
score was reocrded at 1 and 5 minutes (Apgar, 1953).
Resuscitation measures, if employed were recorded.
Sex & birth weight of new born were noted; gestational
age was assessed by modified Ballard scoring system
(Ballard et al, 1991). Any indication for admission to
neonatal intensive care unit (NICU), duration of stay
and final diagnosis at the time of discharge was
recorded. For categorizing IUGR babies, intra-uterine
weight chart prepared by Department of Paediatrics,
All India Institute of Medical Sciences, New Delhi was
used (Singhal, 1991). Ponderal index (PI) was
considered for assessment of symmetry of growth
retardation (Grande et al, 1999).
Those discharged from hospital earlier than 7
days, were followed at their home. All other data to
know perinatal mortality for cases and controls was
recorded on a proforma especially designed for the
study. Data was analyzed by the using SPSS version
12 and students t-tests for statistical significance.

were 104 live births and 6 still births; 66 (60%) babies
were of low birth weight as compared to 31(31%) in
the control group. Out of these 110 newborn; 49
(44.5%) were small for gestational age (SGA) against
11(11%) in the control group (Fig. I). Mean birth weight
of babies born to PIH mothers was 1.7 kg as compared
to 2 kg in the control group (Table II). Amongst 49
IUGR babies, 3 were stillbirth and 10 died within 7
days as compared to 1 stillbirth in the control group.
Perinatal mortality was higher in PIH group as
compared to SGA in the control group. Preterm IUGR
in the study group were 57.1 % with 71% being
asymmetrical IUGR (Fig. II; Table III). In the study
group, 75.5% babies required hospitalization as
compared to 36.36% of the control group (Table I).
Duration of stay in NICU was more than 7 days in
32.65% cases of the study group as compared to 9%
of the control group. Birth asphyxia (40%) was the
major cause of neonatal death, followed by respiratory
distress syndrome (20%) and sepsis (20%; Fig. III;
Table IV).

Results:

30

A total of 3010 women delivered at Sultania
Zanana Hospital from 1st September, 2010 to 31st December, 2011, of which 320 (10.63%) had hypertension. Out of these 320 cases 110 (34.36%) were registered and were included in the present study. One hundred registered normotensive healthy pregnant women
were taken as control. Majority of them had pre-eclampsia (66.36%) and the rest of them had eclampsia
(33.64%). In the present study, 36.7% mothers were
between 21-25 years of age. As the maternal age increased (>35 years), only 4% of them presented with
PIH. Primigravida (47%) was the commonest risk factor associated with PIH, followed by teenage pregnancy (6%) and twin pregnancy (6%). In spite of PIH,
79.6% babies were born of normal vaginal deliveries,
4% were assisted delivery and 18.36% were lower
segment caesarean section (LSCS) delivery. Perinatal
mortality was highest in multiparous followed by nulliparous women. It was observed, that as the parity
increases, the number of cases of PIH decreases.
In the study group, perinatal mortality was
26.53% against 9.09% in the control group. Perinatal
mortality was higher in cases having hypertension of
more than 4 weeks, and was significantly higher in
mothers having severe proteinuria (> 5 gm/24 hours;
Table I; p<0.001). Perinatal mortality was high when
mothers had more than 10 episodes of convulsion.
Out of 110 deliveries in the study group, there
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Fig. I: Distribution of cases in study and control group according to
gestational maturity
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Fig. II: Distribution of case according to ponderal index in study and
control group.
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BIRTH ASPHYXIA

Table I: Neonatal complication in admitted IUGR newborn
in PIH & control.
Complications
Study(37) Control(4)
Preterm
5
2
Neonatal hyperbilirubinemia
4
1
Birth asphyxia
8
0
Respiratory aspiration syndrome
7
0
Sepsis
6
1
Necrotising entrocolitis
3
Meconium aspiration syndrome
2
ICH/IVH
2

RESPIRATORY DISTRESS SYNDROME
SEPSIS
NECTROTISING ENTEROCOLITIS
ICH/IVH

10%

10%

40%

20%

Discussion:

20%

Pregnancy induced hypertension is a global
problem and complicates approximately 10-17% of
pregnancies (Gilstrap & Ramin, 2002). The incidence
of PIH in India ranges from 5-15% (Raddi et al, 2009).
During the study period, a total of 3010 women
delivered in hospital, of which 320 mothers were
hypertensive (10.63%). In the present study, majority
of the hypertensive mothers were between the age
group of 21-25 years which is at par with the study of
Nadkarni et al (2001). The results of the present study
are at par with the study carried out in Saudi Arabia on
705 consecutive maternities, which showed that women
at extremes of maternal age, the nulliparous women,
and high-parity women are at an increased risk of
developing pre-eclampsia (Lawoyin & Ani, 1996). The
risk of SGA increased with the severity of PIH
(Rasmussen et al, 2006). Early diagnosis of preeclampsia, which indicate severe disease, tripled the
recurrence risk (Hijartarobottir et al, 2006). In the
present study, perinatal mortality was higher in severe
cases of PIH and where duration of PIH was more
than 4 weeks. Sibai & Barton (2007) also reported
that severe pre-eclampsia that develops before 34
weeks of gestation, is associated with high perinatal
mortality and morbidity. The association of low birth
weight and SGA was particularly evident with severe
and early onset pre-eclampsia as compared with milder
PIH (Rasmussen et al, 2006).
Fetal growth retardation and PIH are thought
to be initiated with improper remodeling of the uterine
spiral arteries caused by inadequate trophoblast
invasion in early pregnancy, leading to reduced placental
and fetal perfusion and subsequent dysfunction of the
maternal vascular endothelium (Roberts & Gammill et
al, 2005). In the present study, low birth weight babies
with IUGR were statically significant in the study
group (p<0.05). This is in accordance with the result
of Fatemeh et al (2010), who studied 100 hypertensive

Fig. III: Causes of neonatal mortality with HDP

Table I: Morbidity and mortality of babies according to
severity in PIH.
Total no. of mothers
Mild proteinuria
<5 gm/24 hours
Severe proteinuria
5 gm/24 hours
z-value
p-value

Morbidity
of babies

Mortality
of babies

29

4

6

10

3.5764
=0.0003 HS

3.6613
=0.0003 HS

Table II: Weight wise distribution of newborn in study and
control group

Weight
<1 kg
1-1.5 kg
1.5-2 kg
2-2.5 kg

Study
2
14
13
20

Control
0
1
2
8

Table III: Distribution of newborns according to gestational
age and ponderal index.

Preterm
(asymmetrical)
Preterm
(symmetrical)
Term
(asymmetrical)
Term
(symmetrical)

Study
group
n = 49

Control
group
n = 11

z-value

20

1

13.405

8

2

3.182

16

6

3.310

5

2

1.645
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3.

& 100 normotensive mothers and revealed a difference
in the birth weight. Preterm asymmetrical IUGR were
higher in the study group as compared to term
asymmetrical IUGR in the control group (Fig. I & II).
Neonatal intensive care unit admission and duration of
stay was higher in the study group. This observation is
similar to that of Fatemah et al (2010). The reason for
the prolonged stay in NICU was prematurity and its
associated complications. Shefeer-mimouni et al (2002)
also observed that SGA, LBW and preterm delivery
was significantly higher in woman with PIH. The
neonatal mortality was higher in the study group than
control in the present study. Vandenbosche & Kirchner
(1998) also stated that the infants of hypertensive
mothers have three fold increase in perinatal mortality
as compared to infants with IUGR who are born to
normotensive mothers. However, the study carried out
in Maryland, USA amongst 150 IUGR newborns due
to isolated placental insufficiency and 98 maternal
preeclampsia, found no difference in perinatal outcome
suggesting that birth weight is predictor for adverse
outcome (Cosmil et al, 2009).

4.

5.

6.

7.

8.

Conclusion:

9.

Intra uterine growth retardation remains a
challenging problem for clinicians; IUGR secondary to
PIH is associated with significant perinatal mortality
and morbidity. The primary medical intervention in an
IUGR affected pregnancy is to ensure delivery of the
baby at the optimal time, balancing the risks of fetal
compromise from uteroplacental dysfunction against
those of prematurity. Early detection of high risk
individual by well trained personnel and timely referral
to advanced tertiary centres, early and timely treatment
of pre-eclampsia may lead to improved perinatal
outcome.

10.

11.

12.

13.

Bibliography:
1.

2.

Arnholdt H, Meisel F, Fandrey K, Löhrs U: Proliferation
of villous trophoblast of the human placenta in normal
and abnormal pregnancies. Virchows Archive B Cell
Pathology Including Molecular Pathology,
1991;60(6):365-372.
Apgar V: A proposal for new method of evaluation of
the newborn infant. Current Research Anesthesiology,
1953:32(4)260-267.

People’s Journal of Scientific Research

14.

15.

27

Ballard JL, Khoury JC, Wedig K, Wang L, EilersWalsman BL, Lipp R: New Ballard Score, expanded to
include extremely premature infants. The Journal of
Pediatrics, 1991; 119(3):417-423.
Basso O, Allen J: Wilcox, and Clarice R. Weinberg.:birth
weight and mortality:casuality or confounding?
American Journal of Epidemiology, 2006;164(4):303311.
Cosmi E, Saccardi C, Berghella V, Ferrazzi E, Baschat A
A: Perinatal outcome does not differ in IUGR fetuses
born from normotensive women versus IUGR from
preeclamptic women: a multicentre study: Ultrasound
in Obstetrics & Gynecology, 2009;34(suppl.1):138
(OP23.08).
Fatemeh T, Marziyeh G, Nayereh G, Anahita G, Samira T:
Maternal and perinatal outcome in nulliparous women
complicated with pregnancy hypertension. Journal of
Pakistan Medical Association, 2010;60:707.
Gilstrap LC, Ramin SM: Diagnosis and management of
preeclampsia and eclampsia. In: clinical management
guidelines for obstetrician-gynecologist. ACOG practice
bulletin: 2002. 33(1):1-9.
Grande RM, Guttierez E, Argelles F, Susane C: Ponderal
indices at birth. International Journal of Anthropology,
1999;14( 2-3):153-160.
Hjartarodottir S, Leifsson BG, Geirsson RT,
Steinthorsdottir V: Recurrence of hypertensive disorder
in second pregnancy. American Journal of Obstetrics
Gynecology, 2006;194:916-920.
Lawoyin TO, Ani F: Epidemiologic aspects of preeclampsia in Saudi Arabia. East African Medical
Journal, 1996;73(6):404-406.
Nadkarni J, Bahl J, ParekhP: Perinatal outcome in
pregnan cy association hypertension: Indian
Paediatrics, 2001;38(2):174-178.
Ness RB, Roberts JM: Heterogeneous causes
constituting the single syndrome of preeclampsia: A
hypothesis and its implications. American Journal of
Obstetrics & Gynecology, 1996;175(5):1365-1370.
Raddi SA, Nayak BS, Prakash R, Puri R, Metgud MC:
Stress,Coping Strategies,Quality of Life and Lived
Experiences of Women with Pregnancy-induced
Hypertension: South Asian Federation of Obstetrics &
Gynecology, 2009;1(1):65-68
Rasmussen S, Irgens LM: History of fetal growth
restriction is more strongly associated with severe rather
than milder pregnancy-induced hypertension.
Hypertention, 2008;51(4):1231-1238.
Rasmussen S, Irgens LM: The effect of smoking and
hypertensive disorders on fetal growth. Bio Medical
Central. Pregnancy and Childbirth, 2006;6:16.

Vol. 5(1), Jan. 2012

Perinatal Outcome in Growth Restricted Babies Born to Normotensive ------- S. Anand & Kirshnanand

16. Roberts JM, Gammill HS: Preeclampsia- recent insight.
Hypertension, 2005;46(6):1243-1249.
17. Singh M: Disorder of weight and gestation :In Care of
the newborn: 7th Edn.; Sagar publication; 2010:pp242247.
18. Sibai BM, Barton JR: Expectant management of severe
preeclampsia remote from term: Patient selection,
treatment, and delivery indications. American Journal
of Obstetrics & Gynecology, 2007;196(6):514.e1-514.e9.
19. Singhal PK, Paul VK, Deorari AK, Singh M, Sundaram
KR: Changing trends in intra-uterine growth curves:
Indian Pediatrics, 1991;28(3):281-283.
20. Sheffer-Mimoum G, Mashiach S, Dor J, Levran D,
Seidman DS: Factors influencing the obstetrics and
perinatal outcome after oocyte donation. Human
Reproduction,
2002;17(10):2636–2640.
21. United Nations Childrens Fund and World Health
Organization: Low Birthweight: Country, regional and
global estimates. UNICEF, New York, 2004:pp4-10.
22. Vandenbosche RC, Kirchner JT: Intra uterine growth
retardation. American Family Physicians, 1998;
58(6):1384-1390.
Source of Support : Nill,
Conflict of Interest: None declared.

People’s Journal of Scientific Research

28

Vol. 5(1), Jan. 2012

