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Abstract

Background: There is a strong association between stillbirth
and fetal growth restriction. Early detection and management
of IUGR can lead to reduce related morbidity and mortality. In
this paper we have reviewed effectiveness of fetal movement
monitoring and Doppler velocimetry for the detection and
surveillance of high risk pregnancies and the effect of this

on prevention of stillbirths. We have also reviewed effect of
maternal body mass index (BMI) screening, symphysial-fundal
height measurement and targeted ultrasound in detection and
triage of IUGR in the community.

Methods: We systematically reviewed all published literature
to identify studies related to our interventions. We searched
PubMed, Cochrane Library, and all World Health Organization
Regional Databases and included publications in any language.
Quality of available evidence was assessed using GRADE
criteria. Recommendations were made for the Lives Saved

Tool (LiST) based on rules developed by the Child Health
Epidemiology Group. Given the paucity of evidence related to
the effect of detection and management of IUGR on stillbirths,
we undertook Delphi based evaluation from experts in the field.

Results: There was insufficient evidence to recommend against
or in favor of routine use of fetal movement monitoring for
fetal well being. (1) Detection and triage of IUGR with the

help of (1a) maternal BMI screening, (1b) symphysial-fundal
height measurement and (1c) targeted ultrasound can be an
effective method of reducing IUGR related perinatal morbidity
and mortality. Pooled results from sixteen studies shows that
Doppler velocimetry of umbilical and fetal arteries in ‘high

risk’ pregnancies, coupled with the appropriate intervention,
can reduce perinatal mortality by 29 % [RR 0.71, 95 % CI 0.52-
0.98]. Pooled results for impact on stillbirth showed a reduction
of 35% [RR 0.65, 95 % CI 0.41-1.04]; however, the results did

not reach the conventional limits of statistical significance.
This intervention could be potentially recommended for high
income settings or middle income countries with improving
rates and standards of facility based care. Based on the Delphi,
a combination of screening with maternal BMI, Symphysis
fundal height and targeted ultrasound followed by the
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appropriate management could potentially reduce antepartum
and intrapartum stillbirth by 20% respectively. This estimate is
presently being recommended for inclusion in the LiST.

Conclusion: There is insufficient evidence to recommend in
favor or against fetal movement counting for routine use for
testing fetal well being. Doppler velocimetry of umbilical and
fetal arteries and appropriate intervention is associated with 29
% (95 % CI 2% to 48 %) reduction in perinatal mortality. Expert
opinion suggests that detection and managerent of IUGR with
the help of matemal BMI, symphysial-fundal height measurement
and targeted ultrasound could be effective in reducing IUGR
related stillbirths by 20%.

Background

Intrauterine growth restriction (IUGR) represents pathological
inhibition of fetal growth and failure of the fetus to attain its
growth potential.! There is a strong association between stillbirth
and fetal growth restriction.? The etiology and risk factors for
stillbirth and IUGR largely overlap. Both the conditions are the
result of complex®* pathology resulting from a recognizable
interaction among matemal conditions, placental dysfunction
and hormonal regulation.?* For example, maternal smoking,

low educational level, advanced matemal age, nulliparity, and
black race are associated with increased risk of fetal growth
restriction and stillbirth.2*® The same is the case for maternal
medical conditions like gestational hypertensive disorders, pre
and gestational diabetes, systemic lupus erythematosus, chronic
renal disease, and thyroid disorders.?3® Further evidence of
strong association between IUGR and stillbirth comes from the
fact that prior delivery of a growth restricted infant is among the
strongest risk factors for stillbirth, comparable to the history of
prior stillbirth.3

TIUGR has been used as a marker to assess coraplications of
pregnancy.” There is however, no standard definition of IUGR. It
has been defined as a birth weight < 2 standard deviations below
the median for gestational age, whereas others use a threshold of
3rd or 5th percentile of weight for age for the given population.™
The term small for gestational age (SGA), usually defined as
having a birth weight below the 10th percentile of an accepted
reference standard, is often used as a proxy measure for [IUGR.®
These two terms are however not synonymous as some SGA
infants may merely represent the lower tail of the “normal”

fetal growth distribution, while others who have been affected
in utero by an inadequate nutritional milieu or other growth-
inhibiting influences may nevertheless have a birth weight that is
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Table 1. Qualitative assessment of overall evidence for Doppler velocimetry and fetal movement

monitoring according to CHERG rules.

Quality Assessment Summary of findings
Generalizability Number of events Pooled Effect
No. of Design Limkations C Y ility bility to Intervention control RR { 95 % Cl)
studies to Population intervention of

of Interest

Interest

Effect of surveillance of high risk pregnancies with Doppler velocimetry: Outcome perinatal mortality: Grade quality of evidence

‘Moderate’

16 RCT Methods of sequence No
generation and allocation  heterogeneity
concealment were not  {*=0%)
adequate in most of the

studies

All the studies
from developed
countries except  umbilical and fetal

one which is

from South
Africa

Doppler 63 90
velocimetry of

0.71 (0.52-0.98)

arteries for
surveillance of high
sk pregnancy

Effect of surveillance of high risk pregnancies with Doppler velocimetry: Outcome stillbirth: Grade quality of evidence ‘Low’

15 RCT Methods of sequence No
generation and allocation heterogeneity
concealment were not (2=0%)
adequate in most of the

studies

All the studies
from developed  velocimetry of
countries except  umbilical and fetal

one which is

from South
Africa

Doppler 27 43 0.65 (041-1.04)

arteries for
surveillance of high
risk pregnancy

Effect of fetal movement monitoring on stillbirths: Grade quallty of evidence “very low”

14 RCT, quasi  Most of the evidence Data not
experimental  from observation studies. pocled due to
and Of the four RCTs, only gross clinical
observational  one compared fetal heterogeneity

studies movement monitoring
versus no fetal
movement monitonng.
This RCT showed no
effect of fetal movement

monitoring on stillbirths

Mast of the
studies from

developed

countries

No consensus on
single counting
method, Cardif
method (Count to
ten) was the most
widely used
method

Data not paaled

For detection of IUGR, our approach was based on the results

of a previous review conducted by us on different screening
interventions during pregnancy.'® On the basis of this review

and other related evidence, a set of three interventions was
proposed.'® These interventions include (a) maternal BMI
screening, (b) symphysis-fundal height measurement and (c)
targeted ultrasound. The current evidence for these interventions
is described based on our previous review and a summary of
results is presented below.

Maternal anthropometry can be used to help predict adverse
perinatal outcomes including low birth weight and preterm
birth.'6%° Appropriate detection and management of maternal
malnutrition can significantly reduce the occurrence of IUGR
and related perinatal adverse outcomes.?! One of the nutritional
interventions that have a proven effect in reducing incidence

of SGA/IUGR is balanced protein energy supplementation.’

A Cochrane review by Kramer et al on protein energy
supplementation during pregnancy had shown that balanced
protein energy supplementation can reduce occurrence of small
for gestational age births by 32% [RR 0.68 (95 % CI 0.56, 0.84)].%

A Cochrane review by Nielson on effectiveness of symphysis-
fundal height measurement was inconclusive as there was

only trial that included 1,369 women.'® None of the outcomes
measured was statistically significant. Even though there

was no conclusive evidence from the only randomized trial,
some observational studies report that symphysis-fundal

height measurement can be a cost effective and relatively
accurate method for measurement of gestational age and
subsequently fetal growth. A recent cohort study conducted

in Pakistan compared fundal height measurement with recall
of last menstrual period (LMP) to assess gestational age.? The
effectiveness of both the interventions was compared with
ultrasound. The results showed that symphysis-fundal height
measurement was a better method of assessing gestational

age compared to recall of LMP, however accuracy of both the
methods was less than that of ultrasound. Authors suggested
use of symphysis-fundal height measurement as a cost effective
and relatively reliable method of gestational age assessment and
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fetal growth monitoring. Another study reported that weekly
self-administered symphysis-fundal measurements can be used
to monitor fetal growth.? Similar results were found in an
observation study from Brazil®® where 753 low risk women were
followed with periodic symphysis-fundal height measurement
and the results were plotted to obtain a curve. Results showed a
sensitivity of about 86% for detection of SGA infants.

Even though routine ultrasound early (< 24 weeks of gestation)
or late (> 24 weeks) in pregnancy have not been shown to
decrease perinatal mortality,!'8 repeated ultrasound estimation
of growth can be used to detect abnormal fetal growth.’* We
propose that if this is combined with monitoring of fetal growth
by symphysis-fundal height measurement and coupled with
appropriate management (eg early delivery), it can substantially
reduce perinatal mortality and stillbirth. We did a Delphi process
to get an estimate for effectiveness of detection and management
of IUGR for inclusion in the LiST.!! In this process we contacted
experts in the field and took their opinion on the effectiveness
of IUGR screening using the above mentioned three methods
(a-c) coupled with the appropriate management. The process
revealed an estimated reduction of 20% each in antepartum

and intrapartum stillbirths (Figure 1). This estimate had been
recommended for inclusion in the LiST.

Surveillance of high risk pregnancies: (1) Fetal movement
monitoring: During the literature search, a total of 994 titles
were identified (Figure 2). After an initial screening of titles
and abstracts, 84 were found to be appropriate and finally 14
studies were chosen for final data extraction. We evaluated
studies on the basis of antepartum or intrapartum stillbirth and
perinatal mortality as outcomes. There were four randomized
controlled trials assessing fetal movement counting.?*?° Three
of these trials were conducted in developed countries®?%

and one in a developing country.® Data were not pooled due

to gross clinical heterogeneity in the assessment of fetal
movement monitoring and the comparison group. Two of these
trials compared different fetal movement counting methods,
and measured the acceptability, the compliance and other
outcomes.®% No intrauterine death was reported in any of these
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