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Fetal growth restriction (FGR) is an important 
and common complication of pregnancy that is 
associated with increased perinatal morbidity 
and mortality.33,34 It is estimated that FGR 
affects up to 10% of pregnancies. In addition 
to congenital malformations and infectious 
causes, FGR has been identified as a major 
contributor to perinatal mortality.35,36

Perinatal deaths commonly occur in women 
with coexistent maternal co-morbidities or 
who have a history of adverse pregnancy 

outcomes, such as recurrent pregnancy 
loss, stillbirth or neonatal death.37 In addition, 
ethnic minorities are an overrepresented 
group among women who experience perinatal 
deaths.38,39 The perinatal outcome of FGR 
fetuses is largely dependent on the severity 
of growth restriction with those below the 3rd 
centile and/ or with abnormal umbilical artery 
(UA) Doppler measurements at greatest risk of 
adverse outcome.40,41 Other important prenatal 
determinants of perinatal outcome are 
gestational age at delivery and birthweight.42

Definition, Diagnosis and Management of FGR
There is no international consensus as to which 
clinical and sonographic parameters are the most 
appropriate to define intrauterine growth failure. The 
traditional cut-off used to define FGR, a term often 
interchangeably used with small-for-gestational 
age (SGA) or intrauterine growth restriction (IUGR), 
is an abdominal circumference (AC) or estimated 
fetal weight (EFW) below the 10th centile plotted 
against population43 or customised44 growth 
standards. The 10th centile has been suggested as 
a cut-off, given that at this level the risk of perinatal 
morbidity and mortality increases. At this arbitrary 
cut-off however the distinction between normal 
and pathologic growth often cannot reliably be 
made in the antenatal setting, and approximately 
50-70% will be constitutionally healthy small  

infants not at risk of adverse perinatal outcome.45,46 

In contrast, some infants born above the 10th 
centile, who might have been destined, for example, 
to be on the 80th centile, will be growth restricted. 

Unsurprisingly, the inconsistencies in FGR 
definition and diagnosis lead to further 
uncertainties regarding the optimal antenatal 
surveillance and management of affected 
pregnancies. Unfortunately, there is very little 
evidence from randomised controlled trials to 
inform best practice for antenatal surveillance 
regimens in FGR. In order to improve and 
standardise the care of pregnancies affected by 
FGR, a clinical practice guideline applicable for the 
Irish maternity setting was recently published.47
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FGR and Perinatal Mortality
Advances in obstetrical and critical neonatal 
care are reflected in a substantial decrease in 
the overall perinatal mortality rate (PNMR) in 
high income countries.48 While this effect is 
mainly seen in a reduction of early neonatal 
deaths, stillbirth rates have remained largely 
unchanged over the past years.49,50 Stillbirth 
affects 1 in 200 pregnancies; as outlined in 
this report there were 71,755 births and 445 
perinatal deaths in 2012. Similar to the previous 
NPEC perinatal mortality report,51 stillbirths 
and early neonatal deaths accounted for 68% 
(n=304) and 32% (n=141) of perinatal deaths 
respectively, corresponding to a PMR of 6.2/ 
1,000 births. Of the 445 perinatal deaths, a 
third (n=148) were attributed to congenital 
structural or genetic abnormalities (corrected 
PMR 4.1/ 1,000). Half of infants affected  

by perinatal deaths in 2012 were identified 
as having birthweights below the 10th 
customised centile.

As outlined in Figure 2.1, whether or not FGR 
is identified prenatally influences the risk 
of stillbirth. While the risk of stillbirth (SB) 
in pregnancies with prenatally identified 
FGR is 1% (9.7/ 1,000 births), pregnancies 
with unrecognised FGR carry an over 8-fold 
increased risk of SB when compared to 
pregnancies without FGR (19.8 versus 2.4/ 
1,000 births).52 Some studies state that FGR 
may be overestimated as attributing factor in 
perinatal mortality cases due to intrauterine 
retention following intrauterine demise and 
the effect of maceration.53

Figure 2.1: Stillbirth rates for pregnancies overall and for pregnancies with detected and 
undetected FGR (from Gardosi J)54
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Improving the Antenatal Detection of FGR
One of the core problems in FGR is the 
poor detection rate in pregnancies that are 
at subsequent risk of adverse outcome, 
in particular stillbirth. Current antenatal 
detection rates of FGR are reported to be as 
low as 25 to 36%.55,56 Therefore, a preventative 
strategy to reduce stillbirths is to improve the 
antenatal detection of fetal growth failure. 
Whenever FGR is diagnosed prenatally, 
increased surveillance and timely delivery  

aims to improve perinatal outcome in FGR, 
balancing the risk of antepartum stillbirth by 
remaining in utero and iatrogenic prematurity 
potentially causing significant morbidity or 
neonatal death by too early intervention. 
Figure 2.2 illustrates an algorithm for the 
management of fetal growth restriction as 
recommended in the national clinical practice 
guideline.57

 

 
Clinical suspicion/ risk factors 

 

Sonographic assessment of 
fetal weight (EFW Hadlock-4) 

 
EFW <10th centile 

 Ensure accurate dating 
Consider deriving a customised centile 
Assess anatomy/ placenta/ amniotic fluid volume 
Perform UA Doppler 
 

 

EFW >10th centile 

 

Routine care, consider follow up scan in 4 weeks 

UA Doppler (PI >95th, +EDF) 

  Repeat sonogram in 2-weekly 
intervals  

 Assess biometry,  UA and AFI 
 Consider delivery at 37 weeks and 

no later than 40 weeks if good 
interval growth 

 

Normal UA 

 

UA REDF* 

 

UA AEDF* 

  Repeat sonogram in weekly intervals 
or more frequently as necessary  

 Assess UA, AFI; (MCA optional) 
 2-weekly biometry assessment 
 Timed corticosteroids < 34 weeks 
 Consider delivery at 37 weeks, or 

earlier if poor interval growth 

 Admit, repeat sonogram in twice 
weekly intervals or more frequently 
as necessary  

 Assess UA, AFI; (MCA optional) 
 Timed corticosteroids 
 Deliver no later than 34 weeks 
 MgSO4 <32 weeks 

 

 Admit, repeat sonogram in thrice 
weekly intervals or more frequently 
as necessary 

 Assess UA, AFI; (MCA optional) 
 Timed corticosteroids 
 Deliver no later than 30 weeks 
 MgSO4 <32 weeks 

 
In all cases, delivery is also indicated by abnormal CTG, ideally based on short term variation CTG if fetus deemed viable (ie GA >24 weeks and EFW >500grams) 

*In cases of AREDF, consider the opinion of a fetal medicine specialist regarding timing of delivery 
 

Algorithm – Management of Fetal Growth Restriction 

Send placenta for histopathology 
Obtain arterial and venous cord pH  
 

Review of placental histology 
Consider thrombophilia screening 
Modification of risk factors 
Prevention with Aspirin/ LMWH 
 

Offer follow up appointment to women with IUGR <3rd centile and delivery <34 weeks 

 

ABBREVIATIONS: EFW, estimated fetal weight (Hadlock-4); UA, umbilical artery; EDF, end-diastolic flow; AEDF, absent end-diastolic flow; REDF, reversed end-diastolic flow; AFI, amniotic fluid index; AREDF, absent or 
reversed end-diastolic flow in UA; CTG, cardiotocograph; MCA; middle cerebral artery; GA, gestational age, LMWH, low molecular weight heparin. 

Figure 2.2: Algorithm for management of fetal growth restriction
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Abdominal palpation and fundal height 
measurement are imprecise in screening for 
fetal growth aberrations; they are, however, 
the only physical examination methods 
available. In current practice a scan for fetal 
biometry is only performed when clinical 
concerns over fetal size are raised, and in the 
presence of significant maternal risk factors 
or prior pregnancy complications.

In an effort to improve the antenatal detection 
of FGR in a maternity care system which does 
not provide serial ultrasound scanning for all 
pregnancies, Gardosi et al58 have formulated 
customised fundal height charts which 
take into account physiological maternal 
variables. Another recent study focused 
on improving the prenatal detection by the 
provision of routine ultrasound scans at 28 
and 36 weeks’ gestation; a research group 
at Cambridge University recently presented 
level 1 evidence of diagnostic effectiveness 
that this approach performs well as a 
screening test to detect FGR in a population 
of unselected nulliparous women.59

A care model whereby every pregnant patient 
receives an ultrasound scan at least 4 weekly 
intervals would improve identification of 
growth failure based on population and 
customised growth standards. Given that 
FGR can also occur in infants born with 
birthweights above the 10th centile cut-
off, this approach would also allow us to 
comment on growth trajectories which have 
been identified as an important factor in 
the prediction of morbidity and mortality 
outcomes.60 The relevance to clinical practice 
in reducing perinatal morbidity and mortality 
could be the subject of future research studies 
comparing various models of antenatal care. 
This will impact on resource issues, increase 
obstetric intervention but no doubt will have 
an impact on the antenatal detection and 
reduction in perinatal deaths.


