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Aim: To propose optimal management of intrauterine growth restriction (IUGR) cases associated
with severe preeclampsia at 28-34 weeks of gestation.
Methods: Two hundred pregnant women with severe preeclampsia associated with growth
restricted fetuses were followed with doppler velocimetry of umbilical artery between 28-34 weeks
of pregnancy. Patients were grouped according to indications for termination of pregnancy, first
group consisted of severely affected doppler velocity waveforms (n:100) and the second group
consisted of those whose cardiotocography and biophysic profile were unfavorable (n:100). Groups
were compared according to perinatal outcomes (cesarean rates, gestational age at delivery, birth
weight, Apgar scores and demand for intubation and perinatal deaths).
Results: The diagnosis to delivery interval is significantly higher in the second group (p<0.05),
whereas there was no significant difference between groups regarding gestational age at delivery
and parity (p>0.05). Apgar scores were lower in the first group (p<0.05), and there was increased
demand for intubation. Perinatal deaths were also lower in the second group (p<0.05). Cesarean
rate was significantly lower compared with first group (p<0.05).
Conclusion: Assessment of doppler velocimetry alone may not be enough at decision for
termination of pregnancy, biophysic profile and cardiotocography should be added to confirm exact
time for delivery of a premature fetus and to improve perinatal outcomes.
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INTRODUCTION
Hypertension
complicates
approximately 9% of all pregnancies
with
preeclampsia-eclampsia
(up
to
4%) being a major cause of maternal
and perinatal morbidity and mortality.
In severe preeclampsia, uteroplacental
perfusion is usually diminished and this
results in increased IUGR incidence, fetal
hypoxia and perinatal death. Conservative
treatment is usually kept limited to those
with biophysic profile of 4 and above,
largest vertical amniotic sac of >2 or
estimated ultrasonographic fetal weight
above 5th percentile (1).
MATERIALS AND METHODS
The study group consisted

of
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pregnant women with severe preeclampsia
and IUGR fetuses with estimated weight
of <10% for gestational age that admitted
to Selcuk University Faculty of Medicine
Obstetrics and Gynecology Department,
tertiary referral hospital, between January
2002 and 2007. First group consisted of
100 patients with absent endiastolic flow
or reverse flow and that were delivered
within 24 hours after admission and the
second group consisted 100 patients
that had S/D ratio normal or above 2.5
and were followed up at least 24 hours,
in this group delivery was planned
when cardiotocography and biophysic
profile were unfavorable. Steroids were
administered to all patients, no repeat
dose was applied.
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Table 1. Caharacteristics of patients

Maternal age
Primiparity
Oligohydramnios
Normal UA velocity
Diminished UA endiastolic velocity
Cesarean rate

First Group

Second Group

(n:100)

(n:100)

23.4±1.2
71 (71%)
58 (58%)
_
74 (74%)

22.6±0.8
67 (67%)
61 (61%)
33(33%)
67 (67%)
45 (45%)

p

ns
ns
ns
<0.05
<0.05
<0.05

ns: Non-significant

Preeclamptic
patients
that
had
uncontrolled
severe
hypertension,
eclampsia, trombocytopenia, high liver
enzymes,
persistant
headache
and
visual symptoms were excluded from
the study and delivered within 24 hours.
All patients were evaluated for complete
blood count, liver and renal function
tests, 24 hour proteinuria and obstetrical
ultrasonography and doppler velocimetry.
Exact gestational week was determined
according to last menstrual period and/or
earliest ultrasonography. Fetal weight was
obtained by Hadlock formula that uses FL,
AC, and BPD.
Intrauterine
growth
restriction
was identified when was below 10th
percentile according to Yudkin et al. table.
Oligohydramnios was established when
the largest cord-free pocket was below
2 cms in vertical diameter. S/D ratio was
measured for each patient using a color
doppler ultrasound system, absence of
enddiastolic flow and presence of reverse
flow were noted. All doppler examinations
were performed by an expert. Doppler
examinations were repeated twice weekly.
Detoriation in maternal condition, absence
of enddiastolic flow or presence of reverse
flow and abnormal heart rate tracing were
accepted as indications for delivery.
Data about C/S rates, gestational age
at delivery, birth weight, Apgar scores,
need for intubation and perinatal deaths
were selected as outcome measures.

Table 2. Perinatal outcomes

The statistical analysis of the study
were done by SPSS 11.0 for Windows
programme. The data were indicated by
mean and standard deviation. Comparison
of data was carried out by chi-square test
and t- test. The statistical significance
was accepted as p<0.05.
RESULTS
There was no statistically significant
difference between two groups regarding
maternal age and parity (p>0.05). In the
first group all patients (n:100) had absent
or reverse flow at doppler velocimetry.
Oligohydramnios was present in 58
patients (58%) in the first group. Most
of the patients had cesarean delivery in
the first group since late decelerations
accompanied to doppler ultrasonographic
findings or during induction of labour. In
the second group, 67% of patients had
S/D ratio of 2.5 and above, cesarean rate
was significantly lower compared with first
group (p<0.05).
Diagnosis to delivery interval was
21.2±1.1 (2-24) hours in the first group,
whereas it was 5.2±2.1 days in the second
group (p<0.05). Mean gestational age at
delivery was 31.1±1.2 (28-34) weeks in
first group and 33.6±2.2 (31-34) in the
second group. Mean birth weight was
1180±250 (850-1400) gr in first group, and
was 1490±310 (1250-1990) gr in second
group.
There were also significant differences

First Group

Second Group

p

31.1±1.2(28-34)
1180±250
95(95%)

33.6±2.2 (31-34)
1490±310
68(68%)

<0.05
<0.05
<0.05

Apgar scores (5 min, <7)

81(81%)

64 (64%)

<0.05

Perinatal deaths

21 (21%)

7 (7%)

<0.05

Gestational age at delivery, week
Mean birth weight, gr
Need for intubation

Manage IUGR associated severe preeclampsia

between groups regarding gestational age
at delivery and birth weights (p<0.05).
Considering perinatal outcomes, there
were significant differences between two
groups regarding mean birth weight, Apgar
scores, need for intubation, perinatal
deaths (p<0.05).
DISCUSSION
Preeclampsia, as it is well known,
increases the risk for severe perinatal
outcomes, mostly by its effect on reducing
birth weight. Some forms of IUGR have
been etiologically linked to preeclampsia,
based on similar placental disease
described as abnormal implantation and
characterized by failure of trophoblasts
to differentiate, to invade, and to remodel
the spiral arteries (2).
In follow-up of pregnancies that
are
complicated
with
hypertension,
doppler velocimetry is the commonly
used diagnostic tool in fetal well-being
nowadays.
Surveillance of high risk pregnancies,
particularly IUGR, by the systematic
use of Doppler ultrasound has proven
to be beneficial (3,4). Doppler provides
a non-invasive method to monitor blood
supply in fetuses presenting intrauterine
growth restriction (IUGR) (5). Inadequate
placental circulation is associated with a
rise in fetoplacental vascular resistance
leading to a progressive decrease in the
diastolic flow, thus identifying high risk
pregnancies (5). The most severe cases
are characterised by the absence of the
diastolic velocity waveform (Doppler
score, class II), and by the appearance of
reverse end-diastolic flow (Doppler score,
class III) (6). The presence of Doppler
umbilical scores of classes II or III
correlates with poor perinatal outcome
(7,8).
Torres et al. (9) in their retrospective
study,
reported
that
absence
of
enddiastolic flow was corralated with
IUGR in 100% of pregnancies and fetal
death by 66.6%. Higher mortality rates are
reported in those fetuses with absent or
reversed end-diastolic flow on antenatal
Doppler velocimetry (10,11). Similarly,
in our clinic we believe that reverse or
absent enddiastolic blood flow are related
to increased fetal mortality according
to our experiences, so terminate such
gestations within a short period time,
usually within 24 hours of diagnosis. And
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mainly the route of delivery is cesarean
section in these pregnancies.
However, despite encouraging results,
controversy still exists as to the optimal
timing of delivery. Arguments tending
towards an immediate delivery in the
presence of a Doppler class II or III are
counterbalanced by the risks associated
with prematurity (12, 13). In most studies,
intrauterine growth restriction (IUGR) has
been shown to have deterious effects
on mortality and morbidity in newborn
infants, both in term and preterm infants
(14-16). However, some studies suggest
that
growth
restriction,
presumably
caused by some process that accelerates
fetal maturity, may actually improve some
morbidities such as respiratory distress
syndrome (RDS) (17,18) and several
recent neonatal articles have stated that
being born small for gestational age (SGA)
is associated with an increased likelihood
of survival (19,20).
A
fetus
with
growth
restriction
is reported to be at risk for sudden
unexplained intrauterine death (21). The
severity of growth restriction is directly
related to an increased risk of fetal death,
a relationship that holds true regardless of
gestational age (22, 23).
The perinatal mortality rate is also
higher among term and preterm IUGR
infants, including both symmetrically and
asymmetrically growth restricted (22).
Lackman et al. (24) reported a 5-fold to
6-fold increased rate of death among
both term and preterm infants with IUGR
when using both fetal and neonatal growth
curves.
In conclusion, our results support
that
prematurity
related
problems
are prominant in IUGR fetuses that
delivered
immediately
according
to
doppler velocimetry results that indicated
increased fetal risk of intrauterine death.
Our opinion is that even in the presence
of class-2 or 3 doppler velocimetry
findings, patients should be followed-up
closely and carefully by biophysic profile
and cardiotocographies in order to gain
time for steroids and premature fetuses.
If it is done, perinatal deaths may be
decreased.

215

REFERENCES
1. Grisaru-Granovsky S, Halevy T, Eidelman
A, Elstein D, Samueloff A. Hypertensive
disorders of pregnancy and the small for
gestational age neonate: not a simple
relationship. Am J Obstet Gynecol 2007;
196(4):335
2. Axt R, Kordina A, Meyberg R, Reitnauer K,
Mink D, SchmidtW. Immunohistochemical
evaluation of apoptosis in placentae from
normal and intrauterine growth restricted
Pregnancies. Clin Exp Obstet Gynecol 1999;
26:195-8
3. Poulain P, Palaric J, Paris-Liado J,
Jacquemart F. Doppler Study Group. Fetal
umbilical doppler in a population of 541
high-risk pregnancies: prediction of perinatal
mortality and morbidity. Eur J Obstet Gynecol
Reprod Biol 1994; 54:191–6
4. Goffinet F, Paris-Liado J, Nisand I, Breart
G. Umbilical artery Doppler velocimetry
in unselected and low risk pregnancies: a
review of randomised controlled trials. Br J
Obstet Gynecol 1997;104:425–30
5. Beattie R, Dornan J. Antenatal screening for
intrauterine growth retardation with umbilical
artery Doppler ultrasonography. BMJ 1989;
298:631–5
6. Maulik D. Hemodynamic interpretation of
the arterial Doppler waveform. Ultrasound
Obstet Gynecol 1993;3:219–27
7. Forouzan I. Absence of end-diastolic flow
velocity in the umbilical artery: a review.
Obstet Gynecol Surv 1995;50:219–27
8. Nicolaides K, Bilard C, Soothill P, Campbell
S. Absence of enddiastolic frequencies in
umbilical artery: a sign of fetal hypoxia and
acidosis. BMJ 1988;297:1026–7
9. Torres PJ, Gratacos E, Alonso PL. Umbilical
artery Doppler ultrasound predicts low birth
weight and fetal death in hypertensive
pregnancies. Acta Obstet Gynecol Scand
1995;74(5):352-5
10. Hackett GA, Campbell S, Gamsu H, et al.
Doppler studies in the growth retarded
fetus and prediction of neonatal necrotising
enterocolitis, haemorrhage, and neonatal
morbidity. BMJ 1987;294:13–6
11. Simchen MJ, Beiner ME, Strauss-Liviathan N,
et al. Neonatal outcome in growth-restricted
versus appropriately grown preterm infants.
Am J Perinatol 2000;17:187–92
12. GRIT Study Group. When do obstetricians
recommend delivery for a high-risk preterm
growth-retarded fetus? Eur J Obstet Gynecol
Reprod Biol 1996;67:121–6

Gezginç et al.

13. Baschat A. Doppler application n the delivery
timing of the preterm growth-restricted fetus:
another step in the right direction. Ultasound
Obstet Gynecol 2004;23:111–8
14. Mc Intire D, Bloom S, Casey B, Leveno K.
Birth weight in relation to morbidity and
mortality among newborn infants. N Engl J
Med 1999;340:1234-8
15. Lackman F, Capewell V, Richardson
B, daSilva O, Gagnin R. The risks of
spontaneous preterm delivery and perinatal
mortality in relation to size at birth according
to fetal versus neonatal growth standards.
Am J Obstet Gynecol 2001;184:946-53
16. Bernstein I, Horbar J, Badger G, Ohlsson A,
Golan A. Morbidity and mortality among verylow-birth-weight neonates with intrauterine
growth restriction. Am J Obstet Gynecol
2000;182:198-206
17. Gluck
L,
Kulovich
MV.
Lecithin
/
sphingomyelin ratios in amniotic fluid in
normal and abnormal pregnancy. Am J Obstet
Gynecol 1973;115:539-46
18. Procianoy RS, Garcia-Prats JA, Adams JM,
Silvers A, Rudolph AJ. Hyaline membrane
disease and intraventricular haemorrhage
in small for gestational age infants. Arch Dis
Child 1980;55:502-5
19. Horbar JD, Badger GJ, Lewit EM, Rogowski
J, Shiono PH. Hospital and patient
characteristics associated with variation
in 28-day mortality rates for very low birth
weight infants. Vermont Oxford Network.
Pediatrics 1997;99:149-56
20. Cifuentes J, Bronstein J, Phibbs CS, Phibbs
RH, Schmitt SK, Carlo WA. Mortality in low
birth weight infants according to level of
neonatal care at hospital of birth. Pediatrics
2002;109:745-51
21. Horbar JD, Badger GJ, Carpenter JH,
Fanaroff AA, Kilpatrick S, LaCorte M, et al.
Trends in mortality and morbidity for very low
birth weight infants, 1991-1999. Pediatrics
2002;10:143-51
22. Froen JF, Gardosi JO, Thurmann A, et al.
Restricted fetal growth in sudden intrauterine
unexplained death. Acta Obstet Gynecol
Scand 2004;83:801–7
23. Kramer MS, Olivier M, McLean FH, et al.
Impact of intrauterine growth retardation and
body proportionality on fetal and neonatal
outcome. Pediatrics 1990;86:707–13
24. Lackman F, Capewell V, Richardson B, et al.
The risks of spontaneous preterm delivery
and perinatal mortality in relation to size
at birth according to fetal versus neonatal
growth standards. Am J Obstet Gynecol
2001;184:946–53

